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From the '70s until the '90s, in clinical trials aimed at studying the ef-
fects of conservative interventions in people with low back pain, par-
ticipants were randomly allocated to different treatment groups
without a preliminary assessment that went beyond symptoms
localization. The initial assumption was that patients exhibiting simi-
lar symptoms localization should be considered as a unique group.
Consequently, the effects of different interventions were similar and
guidelines merely suggested “Stay active”.
Since the '80s some physiotherapists began to develop a number of
evaluation tests in order to identify specific subgroups among people
with low back pain and develop targeted treatments for each sub-
group. However, in the early 2000s, the Assessment Diagnosis Treat-
ment Outcome (ASTO) model, developed by K. Spratt [1], stated that
each step must be validated before proceeding to the next.
This talk will:

1. Illustrate the following assessment and classification
approaches: A) Mechanical diagnosis and therapy [2], B)
Treatment based classification [3], C) Movement system
impairment [4], D) Cognitive functional therapy [5], E) Patho-
anatomic based classification [6].

2. Provide criteria for the selection of therapeutic exercises.
3. Highlight the possible overlaps and synergies among different

approaches [7].

References
1. Spratt K, Statistical relevance, in Orthopaedic Knowledge Update: Spine 2,

e.a. D.F. Fardon, Editors, Editor. 2002, The American Academy of
Orthopaedic Surgeons: Rosemont, Illinois, p. 497–505; in Donelson R.
Rapidly reversable low back pain. SelfCare First, LLC, Hanover, New
Hampshire, First edition, 2007.

2. McKenzie RA, May S. The lumbar spine: mechanical diagnosis and
therapy. 2nd edition. Waikanae, New Zealand: Spinal Publications, 2003.

3. Delitto A, et al. A treatment-based classification approach to low back
syndrome: identifying and staging patients for conservative treatment.
Phys Ther. 1995;75(6):470–489.

4. Sahrmann S. Diagnosis and treatment of movement impairment
syndromes. St. Luis, MO: Mosby, Inc., 2002.

5. O'Sullivan P. Diagnosis and classification of chronic low back pain
disorders: maladaptive movement and motor control impairment as
underlying mechanism. Man Ther. 2005;10(4):242–255.

6. Petersen T, et al. Diagnostic classification of non-specific low back pain. A
new system integrating patho-anatomic and clinical categories. Physi-
other Theory Pract. 2003;19:213–37.

7. Karayannis NV et al., Movement-based subgrouping in low back pain:
synergy and divergence in approaches. Physiotherapy. 2015 Jul 3 [Epub
ahead of print].
© 2016 The Author(s). Open Access This artic
International License (http://creativecommons
reproduction in any medium, provided you g
the Creative Commons license, and indicate if
(http://creativecommons.org/publicdomain/ze
S2
Recent advances in pathophysiology and treatment of myofascial
trigger points
Marco Barbero (marco.barbero@supsi.ch)
Rehabilitation Research Laboratory, Department of Business Economics,
Health and Social Care, University of Applied Sciences and Arts of
Southern Switzerland, SUPSI, Manno, Switzerland
Archives of Physiotherapy 2016, 6(Suppl 1):S2

The original and the most commonly accepted definition of myofas-
cial pain syndrome has been formulated by Simons and Travell in
the first volume of The Trigger point Manual edited in 1983 [1]. The
authors defined the myofascial pain syndromes as a regional pain
characterized by the presence of one or more myofascial trigger
points (MTrP). A MTrP is a distinctive clinical characteristic of this
painful syndrome and it is defined as a hyperirritable palpable nod-
ule contained in the skeletal muscle fibers. It can produce referred
pain, either on digital compression or spontaneously. If stimulated
with dry needling or snapping palpation it may exhibit a typical
muscle fasciculation or jump sign.
The literature suggests that MTrPs are extremely common and can
be considered both a primary cause of a MPS or a secondary pain
generator in patients affected by a principal musculoskeletal disorder
[2]. Before the mid-1990s, key elements regarding the pathophysi-
ology were unrecognized. Subsequently research studies have made
the pathophysiology of myofascial pain syndrome much better
understood. Three main hypotheses have been provided: energy cri-
sis theory, muscle spindle concept and the motor endplate hypoth-
esis [3]. Additionally, recently Mense et al. presented an integrated
hypothesis which is a work in progress and updated as new evidence
emerges [4]. This combines recent electrophysiological and histo-
pathological research findings.
Various methods of MTrP treatment are available but currently no
clinical guidelines are available and clinicians are required to balance
the available evidence, their clinical experience and the patient’s
preferences. Treatment approaches can be considered as invasive
and non-invasive. Dry needling or intramuscular stimulation, is an in-
vasive technique in which a thin needle is used to penetrate the skin
and stimulate the MTrP.
The expected therapeutic effect is to release the taut band and re-
duce the irritability of the spot tenderness. Together with injections
(local anaesthetics, steroids, Botulinum toxin A) these are among the
most common treatments for myofascial pain syndrome.
Recently dry needling gained popularity among physiotherapists and
three systematic reviews on the efficacy have been completed [5–7].
According to the available systematic reviews dry needling should be
considered the first choice treatment but due to the small number of
high quality trials additional research requires to be undertaken.
Non-invasive treatments include various manual techniques such as
ischemic compression or manual stretching, and modalities like ultra-
sound and low-level laser therapy. No systematic reviews are avail-
able for these treatments. However, some trials indicated that
manual treatment of MTrPs might reduce the pressure pain threshold
of spot tenderness and the VAS score [8, 9].
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In this lecture, based on her previous work,1,2 Dr. Cagnie highlights
the critical role of the scapula in providing both mobility and stability
of the neck/shoulder region and illustrates a science based clinical
reasoning algorithm with practical guidelines for the rehabilitation of
scapular dyskinesis.
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Few studies considered the manual therapy techniques applied to
patients affected by neurological disorders. It is commonly accepted
that manual therapy treatments can address and resolve many muscle-
skeletal pathologies [1] and it is also well know how these conditions
may be aggravated by the presence of impairments of neurological na-
ture (patella-femoral joint pain or low back pain in patients with diag-
nosis of multiple sclerosis [2], shoulder sub-luxation in patients after
stroke [3] etc.) but their treatment modality is still uncharted.
After a scientific literature review, 29 articles including 11 RCT about
the use of manual techniques, such as spinal and joint manipulation,
soft tissue techniques and osteopathic approaches, in patients af-
fected by neurological diseases, have been selected. Overall, the
mentioned studies show a poor clinical efficacy of these treatments;
these results may be justified by their poor methodological quality
assessed by using the Cochrane Scale.
Despite the above background, the aim of our study is to analyze if a
manual therapy approach is effective for improving the respiratory
mechanics of patients with diagnosis of amyotrophic lateral sclerosis
(ALS). Respiratory issues are a common cause of comorbidities and
mortality in patients affected by this disease [4]. The decreased pa-
tient’s breathing capacity is, in part, due to the progressive motoneu-
rons degeneration. The increase of the chest stiffness, because of
adaptation of bone and ligament tissues to a prolonged hypomobi-
lity, further worsens this clinical presentation of restrictive nature
[5,6]. Strongly supported clinical procedures are the non-invasive
ventilation (NIV), the mechanic inspiration-expiration techniques, the
cough assisted techniques and clearance of the respiratory secretions
[7]. Based on our knowledge no articles so far investigated the effi-
cacy of manual techniques applied on the spinal thoracic joints with
the aim to reduce the stiffness around this anatomical area with the
final goal to improve the breathing capacity. This modality of treat-
ment has already been studied in patients affected by chronic ob-
structive pulmonary disease [5].
Some preliminary results of a single-center randomized controlled
pilot study are presented. At present 18 subjects have been recruited
and randomized either in the experimental group or control group.
All subjects received 2 daily sessions of conventional physiotherapy;
each session lasted for 1 hour. In addition, the subjects of the experi-
mental group were treated with manual techniques for 30 minutes daily
for 10 days. Data of breathing capacity, functional vital capacity (FVC)
and peak-cough expiratory flow (PCF) were recorded before the first
treatment and immediately after the last one. Differences pre-post inter-
vention were analyzed within the same group and between groups.
The two groups were homogeneous at baseline. The statistical ana-
lysis conducted showed a statistically significant change in FVC in
the experimental group after the first treatment of thoracic
mobilization (p=0,012). Moreover, changes in the experimental group
were significantly higher (p = 0.01) than in the controls. If these data
will be confirmed, additional treatment based on mobilization of the
thoracic spine maybe useful in the management of respiratory im-
pairments in this population of patients.
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It has been assumed that one determines a patient is a candidate for
manual therapy during a clinical examination, and that the findings
are specific for the demand of a manual therapy intervention. Trad-
itionally, this process (determining candidacy for manual therapy)
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has been associated with conclusions from the physical examination.
For example, findings such as positional faults, abnormal movement
patterns, and range of motion loss during movement, all identified
during the physical examination are suggested triggers for manual
therapy use. In reality, this concept has been woefully understudied
and may or may not yield value when determining manual therapy
candidacy. Three general philosophies have been advocated: 1) Bio-
mechanical assumptions (coupling, stiffness, restrictions, patterns of
pain, etc.), 2) Regression based assumptions (modeling and use of
clinical prediction rules), and 3) Within and between-session changes
(from patient response). Of the three concepts, identifying change
(within but mostly, between session) during the clinical physical
examination has provided the greatest amount of evidence in support
but fails to truly determine if someone could also benefit from an alter-
native intervention. This platform discusses the present state of litera-
ture associating physical examination testing and manual therapy
outcomes and discusses the future needs for improved evidence.
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In this report will be discussed the outcome used in the treatment of
patients with symptomatic lumbar isthmic spondylolisthesis (SPL) in a
case series submitted to be published [1]. The aim of this case series was
to show a model of physical therapy treatment targeted to improving
pain self-efficacy (PSE) in ten chronic SPL patients and display possible
relationships between clinical changes, pain and disability.
PSE is considered a relevant mediator in the relationship between
pain and disability in chronic lower back pain (LBP) [2]. The various
outcomes employed were questionnaires and physical clinical tests.
The questionnaires used were the Oswestry Disability Index (ODI-I) to
measure disability [3], the 0/10 Numerical Rating Scale (NRS) to meas-
ure pain [4] and the Pain Self Efficacy Questionnaire (PSEQ-I) to
measure personal belief about how successfully one can cope with
difficult painful situations [5]. The choice of these outcomes has been
achieved with the knowledge of their psychometric properties (in-
ternal consistency, reproducibility, validity and sensibility in detecting
clinical changes after conservative treatment for subacute and
chronic LBP) and validity in Italian language.
The physical clinical tests used to detect segmental lumbar instability
were the Aberrant Movements test (AMs) (Fig. 1) and the Passive
Lumbar Extension test (PLE) (Fig. 2). The Active Straight Leg Raise
(ASLR) was performed to assess lumbo-pelvic motor control, and the
Supine Bridge Test (SBT) (Fig. 3) was performed to measure lumbar
muscles endurance. The choice of these outcomes has been made
because these clinical tests have been used and their validity investi-
gated in previous studies in SLP patients [6–7].
Cognitive and behavioural principles were integrated in each individ-
ual program and a functional and graded approach was performed
to increase the activity level and improve strength, endurance, range
of motion, balance, coordination and self-efficacy.
To determine whether the main goals were achieved, we considered
as Minimal Clinically Important Difference (MCID) results at least 2
points score reduction for NRS, 10 points score reduction for ODI-I
[8] and a score improvement of at least 11 for PSEQ-I [9]. We consid-
ered a patient definitely improved when all MCID were attained, par-
tially improved when at least two MCID were attained, and not-
improved when only one or no MCID was attained. Concerning in-
stability and endurance clinical tests (secondary goals), we consid-
ered a patient definitely improved when all instability tests were
negative and SBT reached a score higher than 170 seconds (mean
duration in asymptomatic people) [10].
At the end of the treatment, 7 out of 10 patients were considered
definitely or partially improved, according to pain, disability and self-
efficacy. In any case, PSE was the most improved domain and always
related to significant disability reduction. Clinical improvement ap-
peared coherent with instability and endurance test changes (9 out
of 10 patients improved).
Take home suggestions: the validity and responsiveness of the out-
comes must be known. To have objective data reflecting changes
that are meaningful for the patient after a clinical intervention, it is
basic for physiotherapists when determining the patient’s response
to treatment and to guide clinical decision-making during the
course of treatment.
Consent for publication
The authors have written informed consent from the people in Figs. 1, 2
and 3, and consent to publish the photographs. The relevant documents
can be provided on request.
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Fig. 3 (abstract S6) Supine Bridge test

Fig. 1 (abstract S6) Aberrant Movements
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More than 90% of the general population will experience at least a
musculoskeletal disorder during their lifetime. These types of joint
disorders are often characterized by multiple clinical findings, in par-
ticular pain and reduction of joint range of motion (ROM). In such a
physical therapy setting where the sole radiological investigations
and the medical diagnosis are often not enough to assess the pa-
tient’s health status, the need to develop new procedures aimed at
defining and documenting the patient’s health status and his/her
clinical course has brought about an increasing interest in this issue.
Over the last years the main focus has been on establishing and on val-
idating new tools to assess the joint mobility. Although some of the
procedures have had a positive effect on the clinical setting, the pro-
posed assessment tools were often correct from a biomechanical and
methodological standpoint, but poorly applicable in the clinical practice.
Moreover, such measurements have often proved partial according to
an idea based on the biopsycosocial model (International Classification
of Functioning, Disability and Health - ICF), where the clinical signifi-
cance of joint mobility data directly depends on its relation with the
person’s reduced activity and participation. Therefore, in this setting it is
possible to speak of functional range of motion (functional ROM).
This presentation aims at describing our approach to the assessment
of the functional ROM, applicable to the clinical setting. This ap-
proach is based on the best evidence available in the literature
and it is also based on four crucial steps: medical case history, vis-
ual inspection/observation, manual mobility testing, self-reported
measures.
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Fig. 4 (abstract S8) Relationship between respiratory diaphragm,
abdominal wall, pelvic floor muscles and rachis in incorrect
expiratory pattern with incompetence of abdominal wall
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The functional relationship between the respiratory diaphragm, the
abdominal muscles and the pelvic floor is well-established: the latter
represents the connective element between the abdominal cavity
and the lower limbs, and a correct postural relationship between
these two - the abdominal cavity and the thoracic cavity - ensures
optimum volume of the "core", optimizing abdominal-pelvic
function.
Control of the contraction of the pelvic floor, which if attained auto-
matically on the increase of intraabdominal pressure occurs prior to
the contraction of the abdominal wall muscles, is a mechanism pre-
venting the onset of stress urinary incontinence and prolapse. To-
gether with the stabilizing action provided by the transverse
abdominal muscle, the pelvic floor and the diaphragm, the posterior
muscles of the spine also contribute to stabilization of the "core",
thus counteracting possible destabilization caused by dysfunction.
Many actions which involve the pelvic floor (defecation, urination,
pregnancy and childbirth) pose a hazard due to the increase in
intraabdominal pressure, which must be countered with an appropri-
ate breathing pattern and rhythm; simultaneously, the moderate con-
traction of the abdominal wall directs expiratory pressure towards
the glottis and not towards the pelvic floor. On the increase of
intraabdominal pressure, contraction of the pelvic floor allows the
correct position of the ureterovesical junction to be maintained and,
together with the counterthrust provided by the intact fascial system,
the development of forces which contribute to the increase in ureth-
ral pressure.
The contraction of the pelvic floor, in turn, affects the contraction of
the abdominal muscles. The role played by the transverse abdominal
muscle is greater if the spine is extended, while the role of the exter-
nal abdominal oblique muscle is greater when the spine is bent.
These close relationships between the walls of the abdominal cavity
explain the relationships observed between stress urinary incontin-
ence, faecal incontinence, lumbago and changes in respiratory rate.
The sacroiliac joint (SIJ) dysfunction also interferes with the stability
system of the trunk. Urinary urge incontinence has been reported in
this condition, and resolved when the SIJ pain was relieved.
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Shoulder pain is one of the most common musculoskeletal symp-
toms and subacromial impingement syndrome and its various syno-
nyms including rotator cuff tendinopathy, subacromial pain etc. are
widely regarded as the most common cause.
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There are a range of treatment options available, both conservative
and surgical. In recent years the number of subacromial decompres-
sions, a widely used surgical treatment approach for this condition,
has risen exponentially. But why is this?
Conservative treatment approaches, particularly exercise, are widely
regarded as effective interventions for this type of mechanical shoul-
der pain. Recent studies have shown that such conservative ap-
proaches are comparable to surgical interventions. Also, patients on
a surgical waiting list who undertake a structured exercise
programme might respond sufficiently to elect not to have the oper-
ation. So, it seems that if all patients are exposed to a structured ex-
ercise programme prior to being considered for surgery then a good
proportion will not require such invasive intervention. But, if conser-
vative treatment is at least as good as operative treatment then why
are we even bothering to consider surgery at all considering that it is
a more invasive, risky and expensive procedure than conservative
care?
Such a question can only be addressed by posing another question;
if conservative treatment ‘fails’, what then?
This talk will cover the research in relation to the effectiveness of dif-
ferent treatment approaches for subacromial impingement syndrome
(mechanical shoulder pain without movement restriction) before
considering the principles that physiotherapists should follow when
designing rehabilitation programmes for their patients with the aim
of maximising clinical outcome and reducing the need for surgery.
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Clinical Prediction Rule (CPR) is a tool to assist the process of classifi-
cation and improve clinical decision making, using the evidence to
determine which patients will more easily benefit from a specific
treatment strategy. Depending on the model proposed by McGinn,
development and evaluation of CPR is done through a process di-
vided into three phases: Derivation of CPR, Validation of CPR, CPR Im-
pact Assessment on the clinical behavior.
There are diagnostic and therapeutic CPR.
Diagnostic CPRS
Robin Haskins, in his scientific research titled "Diagnostic clinical pre-
diction rules for specific subtypes of low back pain: A systematic re-
view", presented a review of the main diagnostic CPR published. The
search found that 13 diagnostic CPRS for LBP have been derived.
One that assists in the identification of lumbar spinal stenosis, and 2
which assist in the screening of inflammatory back pain have under-
gone validation. No impact analysis studies were identified. Most
diagnostic CPRS for LBP are in their initial development phase and
cannot be recommended for use in clinical practice at this time.
Therapeutic CPRS
The therapeutic CPRS in LBP have been defined for the first time in
2007 by Julie Fritz, when she presented a Clinical Commentary in
which, from the classification of Crime of 2005, she sought to better
define the 4 subgroups, describing for each of them the state of the
art with respect to the effectiveness of the therapeutic procedures
adopted.
CPR 1- Group Manipulation - No symptoms below the knee; onset of
recent (<16 days); low score to FABQ-W (Fear-Avoidance Beliefs
Questionnaire-Work Subscale) (<19); hypomobility lumbar spine
(evaluated with the Spring test); ROM of internal rotation of the hip
greater than 35° in at least one hip joint.
CPR 2 - Group stabilization - The most important variables were: age,
straight-leg raise, prone instability test, aberrant motions, lumbar hy-
permobility, and fear-avoidance beliefs. Basically, they found: age
younger than 40; average SLR> 91°; aberrant trunk movement
present; prone instability test positive.
CPR 3 - Group specific exercises - They were rated according to McKen-
zie’s approach, who identified as more appropriate intervention one in
which repetitive movements in a specific direction have the ef-
fect of reducing pain and symptoms. The most important symp-
tom is considered the centralization of pain. The group is made
up of specific exercises: Group Extension (symptoms more distal
buttock; symptoms that centralize extension lumbar; symptoms
periferalization during lumbar bending; directional preference:
extension); Group Flexion [age not younger (>50 years); direc-
tional preference: bending; positive imaging for lumbar stenosis];
Group Lateral Shift (visible deviation of the shoulders than the
pelvis in the frontal plane; directional preference: shifting motions
of the pelvis in the frontal plane).
CPR 4 – Group Traction - Signs and symptoms of compression to the
nerve root; no movement which centralizes the symptoms.
Based on all the above considerations, it can be helpful to develop
an algorithm with some therapeutic indications to help guide the
clinician in the process of decision-making in LBP.
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A health outcome measure has been described as a measure of
health change, at a defined time, as a result of one or more health
care processes [1]. In order to identify relevant problems directly
from patients, rehabilitation clinicians and researchers need to assess
patient-reported outcomes that may not be directly measurable; for
example, disability, quality of life, satisfaction, or pain intensity. The
International Classification of Functioning, Disability and Health (ICF)
framework catalogues these features, consequently the assessment
can be performed at different levels including body functions and
structures, activities and participation. The majority of outcome re-
lated to activity limitations and participation restrictions are often
measured indirectly by their manifestations and are referred to as
“latent variables”, “latent traits” or “constructs” [2]. Therefore, we
need to transform the manifestations of these “latent” variables into
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numbers using questionnaire or scale. Such patient-reported out-
comes (PRO) can be taken as measurements, and the assessment of
the psychometric properties of these instruments is crucial.
Clinicians need to be aware of the characteristics of outcome mea-
sures to select the appropriate one and interpret correctly the results.
In the psychometric field has been proposed two main test theories
[1]: the classical test theory (CTT) and item response theory (IRT).
Recently, an international Delphi study has proposed a Consensus‐
based Standards for the selection of health Measurement Instru-
ments (COSMIN) [3] aimed at providing a taxonomy of psychometric
properties, pointing out the measurement properties of PRO instru-
ments assessed by CTT and IRT methods. COSMIN distinguished
three domains: reliability, validity, and responsiveness. Reliability had
three measurement properties: internal consistency, reliability, and
measurement error. Validity had three measurement properties: con-
tent validity, criterion validity and construct validity. The last domain
included only one property, the responsiveness.
The interpretability was not taken into account as a measurement
property, but it was considered an important characteristic of a
measurement instrument. It was defined as “the degree to which
one can assign qualitative meaning to an instrument’s quantitative
scores or change in scores” [4]. The meaning of the results must be
interpreted carefully. Indeed, the predominant types of outcomes
measure are ordinal scale. In PRO tools, by definition, the intervals
between categories are separated by unknown quantities, and con-
clusions may, therefore, be misleading; e.g., the calculation of min-
imal (clinically) important differences is compromised by the lack of
interval scaling [5]. IRT models such Rasch analysis (RA) [6] allow a
transformation of the ordinal score into a linear, interval scores be-
cause with Rasch transformation the location of items, as well as pa-
tients, are presented on the same scale [7].
A proper knowledge of the above-citied measurement properties is a
prerequisite for use tool in clinical practice and research in order to
prevent inappropriate conclusion and to improve clinical decision
making process [8].

References
1. Streiner DL, Norman GR. Health measurement scales : a practical guide

to their development and use (4th ed.). Oxford; New York: Oxford
University Press, 2008.

2. Tesio L. Measuring behaviours and perceptions: Rasch analysis as a tool
for rehabilitation research. J Rehabil Med. 2003; 35(3):105–115.

3. Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL, et al.
The COSMIN study reached international consensus on taxonomy,
terminology, and definitions of measurement properties for health-
related patient-reported outcomes. J Clin Epidemiol. 2010; 63(7):737–745.

4. Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL, Dekker J,
et al. Quality criteria were proposed for measurement properties of
health status questionnaires. J Clin Epidemiol. 2007; 60(1):34–42.

5. Doganay Erdogan B, Leung YY, Pohl C, Tennant A, Conaghan PG.
Minimal Clinically Important Difference as Applied in Rheumatology: An
OMERACT Rasch Working Group Systematic Review and Critique. J
Rheumatol. 2016 Jan;43(1):194–202.

6. Tennant A, Conaghan PG. The Rasch measurement model in rheumatology:
what is it and why use it? When should it be applied, and what should one
look for in a Rasch paper? Arthritis Rheum. 2007; 57(8):1358–1362.

7. Meroni R, Piscitelli D, Bonetti F, Zambaldi M, Cerri CG, Guccione AA. et al.
Rasch Analysis of the Italian version of Pain Catastrophizing Scale (PCS-I).
J Back Musculoskelet Rehabil. 2015 Dec 2;28(4):661–73.

8. Black N. Patient reported outcome measures could help transform
healthcare. BMJ. 2013 Jan 28; 346, f167.

S12
Conservative treatment of the misalignment of the spine: state of
the art and perspectives
Michele Romano (michele.romano@isico.it)
ISICO, Istituto Scientifico Italiano Colonna Vertebrale, Milan, Italy
Archives of Physiotherapy 2016, 6(Suppl 1):S12

The biggest problem in the treatment of a patient with idiopathic
scoliosis is the impossibility of working directly on the cause of the
problem, which remains unknown. Each type of surgical, orthotic or
exercise-based treatment must act exclusively upon the effects of
the disease and thus minimize them.
Focusing the reasoning on the conservative treatment approaches,
the first concept to convey is that, until today, the only reliable strat-
egies are the brace and the specific exercises. The use of alternative
treatment approaches such as dental bite, heel lift, electrical stimula-
tion, manual approach [1] or food tips have never been shown able
to modify the natural history of the disease.
Typically, all over the world, excluding Europe, the most accepted
therapeutic approach for the treatment of a vertebral misalignment
was the surgery and the conservative treatment has almost always
been considered if not harmful, at least useless. This is due to the
scarcity of experimental trials that had been published until then. In
the recent years the situation changed allowing the development of
two Cochrane Reviews: one consacreted on Scoliosis and Brace [2]
and the second one on Scoliosis and Specific Exercises [3]. It has just
been released an update of The Cochrane Review on braces with the
conclusions absolutely in favour of the effectiveness of this tool, con-
trary to what is always said by the SRS (Scoliosis Research Society),
the American association of spine surgeons specialized in spine sur-
gery for scoliosis disease. A decisive blow to the absolute conviction
of the surgeons had already been inflicted by the publication of the
article "Effects of Bracing with Idiopathic Scoliosis in Adolescents", [4]
a RCT of 2013, led by the SRS that compared the results of two
groups of patients: one group treated with brace and control group,
to test the effectiveness of the brace to lower the risk of surgery. The
first follow up, absolutely in favour of the brace, has prompted the eth-
ics committee to modify the research, stopping the randomization of
patients based on the effectiveness of one comparative protocol.
Another review on Scoliosis and Specific Exercises has been pub-
lished. The conclusion was that the evidence for the effectiveness of
the exercises as a treatment are too weak. As for the Cochrane Re-
view concerning the brace, it is also expected an update of this
paper. Considering the items that will be introduced in the new ver-
sion, the conclusions will definitely increase the demonstrable effect-
iveness of this approach for the treatment of scoliosis. Worldwide,
the methods for scoliosis treatment based on specific exercises that
have proven effectiveness, with the publication of some articles are
very few and are little known in Italy, with the exception of the SEAS.
One of the most interesting treatment strategies for the future con-
sists in the integration of self-correction in the activities of daily life,
to train an effective contrast to the vicious circle of Stokes [5], repre-
senting the linked correlation between the progressive worsening of
the curves and the vertebrae deformation.
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Balance and proprioceptive deficits are present in most of the sub-
jects with neurological diseases and in many older people. The effect
of balance training in these subjects is quite well established [1–3].
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Although they are few considered, balance deficits are present also
in many subjects with musculoskeletal diseases. A lesion of the knee
or ankle could lead to a balance deficit, and the effects of balance
training is a reduction in the recurrence of ankle sprains in chronic
ankle instability, a reduction in giving way episodes in ACL injured
people, a reduction of risk of falling in elderly people, and a reduced
incidence of knee and ankle injuries [4]. Less evident is that also in
subjects with low back pain (LBP) or neck pain balance deficit is
present.
In recent years it has been documented that individuals with acute
and chronic LBP show changes in trunk muscles activity (transversus
abdominis and multifidus particularly). A consistent finding is a de-
layed activation of trunk muscles during both unpredictable and pre-
dictable trunk perturbations. Trunk balance deficits and muscle
activation impairments could also originate from poor position sense,
which has been reported to be present in individuals with CLBP [5].
Also in people with neck pain the coordination of head movements,
the coordination of the movement of the vertebrae of the cervical
spine, and postural balance were shown to be impaired [6]. Consider-
ing the prevalence of these two conditions, the number of people
suffering of balance deficits secondary to musculoskeletal disorder
could be relevant.
Despite the documented balance deficits, rehabilitative protocols for
improving muscle activation in subjects with LBP are primarily fo-
cused on feedforward mechanisms, using exercises that emphasize
the maintaining of static postures (i.e. squat exercises, curl up, side
and front support). These kinds of exercises, including trunk muscle
strengthening exercises, are included in protocols using the concept
of core stabilization training. Nevertheless, a recent systematic review
stated that they are not superior to other active exercises in the long
term [7]. In subjects with neck pain exercises for improving position
sense and muscle activations rely principally on neck coordination
and repositioning exercises [8].
Only few studies investigate the role of balance exercises in restoring
sensorimotor function and alleviate symptoms in subjects with back
or neck pain. The efficacy of balance training in individuals with CLBP
and neck pain was studied in two recent trials [4, 5]. These kinds of
exercises are different from the classical exercises of core stability for
low back pain or exercises of neck coordination. Balance exercises
are focused on the improvement of feedback mechanics of motor
control, while classical core training or neck coordination exercises
are mainly focused on feedforward muscular activations. These stud-
ies on balance training support the idea that this kind of training is
effective and can be practiced easily. In subjects with neck pain it
can effectively improve cervical sensorimotor function and decrease
neck pain intensity and in subjects with LBP it reduces disability and
improves quality of life.
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The dosage of manual therapy techniques refers to the optimal
therapeutic dose (e.g. the amount of treatment that may produce a
therapeutic effect) and the optimal interval between doses (e.g. the
sessions’ scheduling). About each session, the main parameters in-
volved in the dosage are: the starting position, the force/pressure
exerted, the rhythm and speed, the type of technique, the Range of
Motion (ROM), the stadium of healing, the number of repetitions,
and the total duration of the session.
A non-specific/neutral/painless position is a common choice to apply
antalgic techniques, whereas a specific/end of range position is ap-
plied to perform the techniques aiming to improve the ROM. The
amount of force/pressure exerted depends on the type of technique,
the treated area, the type of pathology/dysfunction, and the mor-
phological type of patient and therapist. However, the force used by
physical therapists relates not only to patient, but also to physical
therapist characteristics (academic qualification, sex, weight and
height). Nevertheless, it was demonstrated that clinicians can suc-
cessfully deliver prescribed traction forces while treating patients.
Concerning the rhythm/speed, a high rhythm is used to stimulate
the β-receptors and improve the movement of fluids, whilst a slow
rhythm is preferred to provoke a tissue deformation. It was shown
that HVLA manipulation induces an initial mechanical, non-opioid
hypoalgesia (superior to placebo and control) and that passive pain-
less techniques induce the H-reflex inhibition. The sympathetic ner-
vous system activation is also related to the type of technique (e.g.
HVLA vs mobilization).
Concerning the Grades of Movement, manual therapy literature sug-
gests to use intermittent Grade I and II to manage pain and induce
relaxation, and Grade III, IV and V to treat hypomobility. However,
the frequency and amplitude of the oscillation forces in grades I and
IV are poorly reproducible. Moreover, the higher the grade of
mobilization, the greater the force applied by physical therapists.
About the total number of sessions, data from clinical trials are ex-
tremely variable. When a patient is in acute phase, normally a treat-
ment from daily to three times a week is suggested; in subacute
phase from twice to three times a week, and in chronic phase from
once to twice a week. The sessions scheduling also depends on the
amount of home exercises prescribed and the compliance of the pa-
tient. Home exercises are commonly indicated from one to five-six
times a day.
Psychosocial factors should also be considered in the choice of the
amount of manual therapy delivered. Physical therapists can experi-
ence feelings of tension between the advice and treatment they feel
is best for their patient and the patient's own beliefs and attitudes.
Improving communication skills may help decrease feelings of con-
flict, enhance working relationships, and encourage a more consist-
ent approach.
According to a shared decision-making approach, clinicians and pa-
tients communicate with each other with the best available evidence
when they have to make decisions. Then, patients are supported to
decide on the characteristics and consequences of the various
options.
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Exactly ten years ago, Kevin Wilk wrote an editorial, wherein he ques-
tioned the possibility of identifying speed limits in rehabilitation [1].
In that issue of JOSPT, the accelerated philosophy was applied to a
famous Italian soccer player, who returned to official first division
soccer games within (only) 90 days after anterior cruciate ligament
reconstruction [2]. Donald Shelbourne commented this exceptional
success by encouraging all surgeons and physical therapists to find
their surgical procedure and rehabilitation protocol limits [3]. How-
ever, this encouragement does not seem to have been put into prac-
tice by most physical therapists yet. Therefore, in 2015, the APTA felt
the need to launch a campaign against the bad practice of prescrib-
ing under dosed strength training programs. In essence, it was ad-
vised against the use of physical agents except when necessary, as
well as the use of continuous passive motion machines for the post-
operative management of patients following uncomplicated total
knee replacement [4].
The type of physiotherapy exercise interventions after major surgery
of lower limb (such as total hip or knee arthroplasty, THA and TKA)
has often been based on treatment tradition or time-progression,
and not on firm scientific evidence, basic exercise physiology princi-
ples, or both [5]. Patients are not all equal, so it is imperative the
need to shift the focus from the time-based protocols toward an in-
dividualized and evaluation-based approach. Recent meta-analyses
on the effectiveness of physiotherapy exercise after THA and TKA
generally conclude that physiotherapy exercise either does not work
or is it very effective.5 In line with the recent claims from APTA [4],
the reason for this may be that the rehabilitation was of too little in-
tensity or offered at the wrong time, too late after surgery [5].
Recently, Bandholm and Kehlet [5] set four simple rules to follow in
clinical practice and in future studies within physiotherapy exercise
after THA and TKA. First, the timing should be right. This means that
intervention should start before the deficits are at the greatest, if the
goal is a fast recovery. Second, the ingredients should be right and
based on documented deficits. Functional rehabilitation must be sup-
plemented by muscle strengthening (with the right dose) and range
of motion recovery. Tradition and fear of symptoms exacerbation
have typically precluded progressive strength training early after
surgery, and lifestyle restriction are commonly applied after THA to
prevent dislocation. However, both these precautions have been
strongly questioned [6,7], and the strongest predictors of persistent
pain after TKA are more related to catastrophizing, mental health, or
preoperative knee pain than exercise intensity. Third, the ingredients
should not be too many, preferring the few exercises that will have
the greatest chance of transfer from strength gain to improved func-
tional performance. Fourth, the exercises should be well described,
including - whenever it is possible - the indication of the relative
load/repetition maximum.
Are we ready to try this at home?
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Over the last decade we have witnessed impressive progress in the
understanding of neurophysiologic mechanisms underlying chronic
musculoskeletal pain. What we have learned from this scientific re-
search is that pain should be seen as the outcome of very complex
interactions between biological, psychological and sociological pro-
cesses and that the brain plays a central role in the integration and
processing of a variety of inputs into the creation of a concrete con-
scious experience of pain. One characteristic of this processing is that
inputs into the brain can be modulated in several ways, which means
that the relation between tissue damage and pain experience is
certainly not linear per se. Besides this, we have learned that it is of
primary importance that caregivers in the field of chronic musculo-
skeletal pain have a thorough understanding of the neurophysiology
of pain and that they take these insights into account while they in-
form, advice and treat their patients. This is even more important
when we consider the fact that about 20% of the human population
is now suffering from some form of chronic pain and that our
treatment-effects are moderate at best.
Some scholars in the field of musculoskeletal pain point to the im-
portance of a connection between pain-mechanisms and interven-
tions in order to improve treatment effects in the near future.
Current research shows that we can distinguish between different
pain mechanisms and that it is valid to make distinctions between
nociceptive, neuropathic and ‘centralised’ pain. Knowledge of the dif-
ferent physiological mechanisms underlying these three different
forms of pain is important from a clinical perspective because it
makes it possible to think more effectively about the relation be-
tween pain-physiology and our (physical therapy) interventions. It
seems logical to suppose that nociceptive pain-forms require differ-
ent treatment strategies than neuropathic or ‘centralised’ pain-forms.
To do so it is important for clinicians to make valid interpretations re-
garding the pain-mechanisms driving the pain of their patients.

http://www.choosingwisely.org
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Although the pain laboratory is not the same as the clinical en-
counter, we think that it is indeed possible to translate physio-
logical knowledge of pain-mechanisms to the clinical encounter
and that proper interpretations of signs and symptoms of patients
with chronic musculoskeletal pain can be made. For this purpose
we proposed a clinical algorithm with which clinicians can make
substantiated distinctions between predominant nociceptive,
neuropathic or ‘centralised’ pain in their patients. The algorithm is
based on both scientific research and the clinical experience of
specialists in the field of (chronic) musculoskeletal pain. During the
lecture the algorithm will be presented and discussed in light of
patients with low back pain. The way in which the algorithm should
be used and decisions should be made is the main objective of the
lecture.
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Background
Recent studies have stated that focal mechanical vibration could be
an effective tool in the treatment of some neurological disorders. We
performed a pilot study to test the feasibility and effectiveness of a
balance training program in association with a wearable propriocep-
tive stabilizer (Equistasi®) that emits focal mechanical vibrations in
patients with multiple sclerosis (MS).
Methods
Twenty patients with balance and gait disorders affected by clinically
defined MS were randomly divided into two groups wearing an ac-
tive or inactive device. All patients received a 3 weeks program of
balance training. Assessments were performed at baseline, after the
rehabilitation period (T1), and 3 weeks after (T2) using posturo-
graphic measures, dynamic gait index, clinical scales for balance and
fatigue.
Results
Both groups were matched for age, sex, EDSS and disease duration.
There were no significant differences between-groups in the area of
the center of pressure with both opened or closed eyes. Equistasi
group showed an increased first right step length at T1 (+18%,
p<0.02) and T2 (p<0.04) and an increased first left step lenght at T1
(+17%. p=0.05) compared to T0 with an increased average step at T1
(+9%, p <0.03) and T2.
We also found a decrease in time of both right and left double sup-
port at T1 (−27%, p<0.03; −36%, p<0.01, respectively) and an im-
provement in the Functional Reach Test (+19%. p<0.02), Berg
Balance Scale score (+6%, p<0.01) and Fatigue Severity Scale score
(−14%, p <0.03) at T1. Placebo group showed only an increase of the
time of right double support at T1 (+46%, p=0.05), while no signifi-
cant results were found for all the other measures.
Conclusions
This study showed that people with MS treated with Equistasi®,
achieved improvements in balance disorders, especially when
assessed through Gait Analysis, compared to placebo. This pilot trial
shows that a physiotherapy program for training balance in associ-
ation with focal mechanical vibration might be an helpful rehabilita-
tive support in improving patients’ balance.
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Background and aim
Neck pain is a common clinical condition in result of different
factors including changes in cervical posture [1] and mobility [2].
The McKenzie method of Mechanical Diagnosis and Therapy
(MDT) deals also with neck disorders. Repeated cervical move-
ments are the main diagnostic and therapeutic strategy used in
MDT [3]. The most used is the neck retraction movement, which
involves pulling the head and neck posteriorly into a position in
which the head is aligned on the thorax, while maintaining the
look ahead [4] (Fig. 5). In scientific literature, neck retraction is
poorly investigated even if it has been described as an effective
method to treat symptoms, achieve pain centralization [5], im-
prove ROM and correct head posture. To date, no articles have
analyzed the effect of repeated retraction on strength perform-
ance and few have dealt with related EMG activity of the upper
limbs muscles. The aim of this study is to investigate the effect
of 30 repeated neck retractions on upper limbs strength perform-
ance, posture and cervical spine mobility in healthy subjects.
Materials and methods
50 healthy subjects were recruited and randomly assigned to two
groups: CTRL (control), INT (intervention). 25 subjects (CTRL) per-
formed in sitting position 3 series of 10 flexion-extension cervical
movements, while 25 subjects (INT), in the same position, com-
pleted 3 series of 10 neck retractions. Each subject was assessed
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both at baseline (T0) and at the end of repeated movements (T1)
in terms of cervical range of motion, rest posture of the head,
upper limbs' strength and EMG activity. As regards to force as-
sessment, palmar and pinch strength was evaluated using Jamar
and Pinch dynamometers, isometric strength in shoulder abduc-
tion and elbow flexion-extension using Biodex dynamometer.
During isometric contraction measured by Biodex, EMG activation
of Deltoid, Biceps and Triceps Brachii was recorded. All evalua-
tions were performed bilaterally.
Results
Preliminary results from 16 subjects (8 CTRL, 8 INT) showed a signifi-
cant improvement in the intervention group in cervical range of mo-
tion, strength (left elbow extension) and EMG activation of right
deltoid.
Discussion and conclusion
Further analysis is needed to verify in depth this phenomenon, before
elaborating any hypothesis regarding the underlying mechanisms.
Consent for publication
The authors have written informed consent from the person in Fig. 5,
and consent to publish the photograph. The relevant documents can
be provided on request.
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Background
Hamstring injuries are the single most common injury in pro-
fessional football and have a high incidence and recurrence
rate. The diagnosis has traditionally relied both on clinical mea-
sures and on the use of diagnostic imaging. A few studies have
suggested the use of specific clinical tests. Physicians evaluat-
ing hamstring strains are increasingly turning to magnetic res-
onance imaging (MRI) to support the clinical diagnosis.
However, little information is available to assess how MRI com-
pares with the clinical evaluation in the classification of the
injuries.
Objective
To summarize the current evidence about the diagnostic accuracy
and the clinical utility of clinical tests for hamstring injuries in com-
parison to the use of MRI.
Materials and methods
We searched the MEDLINE and Embase databases (along with the
grey literature) for studies aimed at assessing the validity of clin-
ical tests and imaging techniques to diagnose hamstring injuries.
Cohort, case–control and cross-sectional studies enrolling people
with hamstring or posterior thigh pain were included, provided
that they 1) used MRI or US to diagnose the condition, 2) applied
at least 1 clinical test to evaluate the hamstring pathology. and
3) compared the results of the clinical assessment and the MRI/
US diagnosis.
Results
37 potential articles were retrieved, of which 7 articles met the inclu-
sion criteria.
Actually, MRI seems to be the most applied instrument of evaluation
but several studies have demonstrated that it is not able to identify
muscle injuries of minor entity.
Discussion
MRI can be helpful in verifying the diagnosis of a hamstring in-
jury and to prognosticate layoff time but clinical evaluation is still
the most relevant diagnostic instrument. There is still a lack of
specificity in the clinical tests developed to diagnose hamstring
injuries.
Conclusion
Clinical assessment with specific tests is essential in the diagnosis of
hamstring injuries, especially in minor entity injuries in order to dis-
criminate from other pathologies. However, further high-quality stud-
ies are needed before these tests can be used as independent
diagnostic tools.
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Backgroud and aim
Pelvic girdle pain (PGP) occurs mainly during pregnancy and in the
first year after childbirth. Effectiveness of the physical therapy used
for this condition is still widely discussed in the literature. The aim of
this study is to investigate the effectiveness of the physical therapy
for pelvic floor muscles in PGP.
Material and methods
PubMed, PeDro, The Cochrane Collaboration, CINHAL, and Scopus
databases were searched using the terms pelvic floor, pelvic girdle,
pubic symphysis, sacroiliac joint, pregnancy, and post pregnancy. No
time limit or language was given. Additional records were searched
through reference lists from guidelines and reviews.
Results
Only two randomized controlled trials (RCT) were found from the search.
The first one involved 257 pregnant healthy women, before gestation
week 20th. The experimental group received supervised group exercises,
including pelvic floor muscles training, whereas the control group re-
ceived standard care by midwife and gynaecologist. No significant differ-
ence in prevalence of low back pain or PGP was shown between
groups. The second RCT involved 88 women with persistent PGP who
were recruited 3 months after delivery. The treatment group was
instructed to perform stabilizing exercises, including pelvic floor muscles
training; the control group received information about PGP through a
phone call. Pelvic floor muscles were evaluated before and after the
treatment, by nerve conduction study (NCS). The program of stabilizing
exercises was not more effective in improving consequences of persist-
ent postpartum PGP than the clinically natural course. Pelvic floor mus-
cles activity was not improved, unlike other muscles.
Discussion
These articles raise important questions about the usefulness of pel-
vic floor exercises both for the prevention of PGP during pregnancy
and the treatment of persistent PGP after childbirth. The lack of im-
provement of pelvic floor muscles after the performance of
stabilization exercises makes questionable the effectiveness of this
program, also when it is addressed to the pelvic floor. The very small
number of high-quality clinical trials suggests that further research is
needed.
Conclusions
Pelvic floor physical therapy has not proved more effective than
common obstetric care to prevent PGP during pregnancy, nor to
treat persistent PGP after childbirth.
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Fig. 7 (abstract P5) The elevation was performed following the
passive movement of the lever of an isokinetic dynamometer (Biodex®
System 4 pro) that moved with the correct speed and direction
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Background and aim
Abnormal scapulo-humeral rhythm has been identified in patients
with diagnosis of rotator cuff lesion [1–4]: they establish compen-
satory mechanisms that consist of a different pattern and timing
of muscle activation compared to healthy subjects [5]. Some mus-
cles aren’t much investigated in literature due to the complexity
in the analysis of their activation with traditional electromyog-
raphy (sEMG). The purpose of this study is to determine possible
differences in function of the gleno-humeral muscles in patients
with rotator cuff injury, using sEMG.
Material and methods
25 patients with rotator cuff injury and indication for surgical cuff
repair from San Raffaele Hospital, and 30 healthy subjects, were
recruited. sEMG activity of anterior deltoid (DA), trapezius (TRSu-
perior, TRMiddle, TRInferior), latissimus dorsi (LD), levator scapulae
(ES), rhomboids (RO) and infraspinatus (INF) was recorded during
the humerus elevation on the scapular plane from 0° to 120° at
30°/sec angular velocity (Fig. 7). The movement was performed
before and after three maximal isometric contractions and a fa-
tigue test in which the subject had to maintain the isometric
contraction at 50% of his maximal torque for 30 seconds. Thanks
to a customized software (EVA11-B10NIX) we were able to filter
and analyze the signal (timing of activation and many signal fea-
tures) using Wavelet-Denoise and Independent- Component-
Analysis, in order to reduce the noise and the cross-talk between
muscles, reaching muscles as RO and ES.
Results
TRI had a lower signal frequency content in pathological subjects
at baseline (p=0.05); LD showed an earlier onset timing related to
DA (p = 0.033) and a superior signal frequency content in pathological
subjects at baseline (p = 0.033); RO had a variation between the groups
in the change of onset timing related to DA after effort (p = 0.05).
Discussion and conclusion
In pathological subjects TRI was already fatigued at baseline; LD
was sooner activated probably to replace the cuff muscles activ-
ity; RO showed a variation in the change of onset timing related
to DA after the effort, so the pathological subjects switched them
later compared to the healthy subjects. The differences in the
pathological subjects group could lead to hypomobility of the
scapula with decreased upward rotation and increased adduction,
conditions that could cause the alteration of the scapulo-humeral
rhythm.
Consent for publication
The authors have written informed consent from the person in Fig. 7,
and consent to publish the photograph. The relevant documents can
be provided on request.
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Background
The number of randomized controlled trials (RCTs) that are pub-
lished each year is increasing across all medical specialties. Re-
habilitation does not appear to be an exception [1]. Mechanical
low back pain (MLBP) is considered one of the most common
causes of disability and work absenteeism [2, 3]: although several
interventions are used to treat MLBP, rehabilitation plays a cen-
tral role.
Objective
To evaluate the amount of published RCTs focusing on MLBP re-
habilitation, the secular trend, and the distribution of different inter-
vention topics studied.
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Methods
We selected all Cochrane systematic reviews focusing on rehabilita-
tion therapies for MLBP. We extracted all included RCTs. Two inde-
pendent reviewers screened and analyzed the information regarding
intervention topics.
Results
After duplicate’s removal, a total of 196 RCTs were included. The
number of RCTs increased consistently over the decades: 2 trials (1%)
in 1961–1970, 10 (5%) in 1971–1980, 41 (21%) in 1981–1990, 68
(35%) in 1991–2000, and 75 (38%) in 2001–2010. The topic of interest
for the majority of RCTs was exercise therapy (n = 115; 29%),
followed by spinal manipulation therapies (n = 60; 15%) (Fig. 8).
Discussion
Although the amount of research relevant to rehabilitation practice has
exponentially increased during the last decades (from 1,925 trials in
1990 to 5,301 in 2000, and 15,293 in 2011) [1], our findings demon-
strate that only a small proportion of these trials were related to the
study of MLBP. There exists a discrepancy between the prevalence of
this disorder and research efforts invested to reduce its burden.
Conclusion
The amount of RCTs focusing on MLBP has risen over the years, with
exercise therapy representing the topic of highest research interest.
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Fig. 8 (abstract P6) Topics of MLBP rehabilitation interventions in
published RCTs: a trend over time
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In this oral communication the authors describe the results of a
systematic review aimed at assessing the quality of reporting of
rehabilitation intervention for mechanical low back pain, that has
been published as a full-text article after the 5th S.I.F. Congress
[1]. Based on the description of the intervention in 185 RCTs in-
cluded in the review, the authors concluded that less than one
fifth of RCTs reported the necessary information that would allow
the intervention to be replicated in clinical practice.
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Background
Well-designed and properly executed Randomized Controlled Trials
(RCTs) provide the most reliable evidence on the efficacy of health
care interventions [1]. Selection of an appropriate sample size is a
key step in the early process of research design to detect a meaning-
ful clinical effect of an intervention. Although in the rehabilitation
field the number of RCTs has been increasing [2], most of the studies
are based on clinical observation with small sample sizes and report-
ing is still inadequate [3].
Objective
To assess the reporting of sample size calculation in RCTs on rehabili-
tation interventions for mechanical low back pain (MLBP).
Methods
RCTs included in Cochrane systematic reviews (SRs), published
up to February 2015 and focusing on MLBP rehabilitation inter-
ventions, were reviewed. Two independent investigators ex-
tracted data on sample size calculation through ad hoc
checklist, based on recommendations of the CONSORT state-
ment 2010, identifying six key items. Our2 primary outcome
was the proportion of RCTs that reported sample size calcula-
tion in the Methods section; secondary outcome was the com-
pleteness of power analysis reporting. We also examined for
improvements over time.
Results
Of the 222 eligible RCTs (range year of publication min-max was
1968–2013) included in 14 SRs, sample size calculation was reported
in 80 (36.04%) RCTs. Of those, only 13 RCTs (16,25%) provided a
complete description reporting all the six elements required. About
half reported 4 or more items (median=4, IQR 3 – 5). The most fre-
quently reported parameters were type II error (91.25%, n=73), the
assumption for treatment effect to be detected (86.25%, n=69) and
the type I error (85%, n=68). From 1968 to 2013 there was an in-
crease in the completeness of reporting of sample size calculation
however, trend of reporting has been superior than not reporting
only since 2005 (Fig. 9).
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Conclusions
In the rehabilitation field, authors have improved the quality of
reporting since CONSORT statement’s publication. However, deter-
mination and transparent reporting of sample size and power ana-
lysis are still inadequate, influencing the quality and accuracy of
research.
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In this abstract the authors illustrate the results of an international
and multidisciplinary Delphy survey aimed at updating the current
recommendations about the domains to be included in a core out-
come set for clinical trials in non-specific low back pain. The study
has been published as a full-text article before the 5th SIF Congress
(1). Four out of 41 domains presented in the initial list of potential
core domains were included in the updated core set: physical func-
tioning, pain intensity, health-related quality of life and number of
deaths.
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In this abstract the authors report the results of a systematic review
aimed at comparing the measurement properties of two question-
naires that are largely used to assess physical functioning in patients
with non-specific low back pain, i.e. the Roland & Morris Disability
Questionnaire and the Oswestry Disability Questionnaire. This review
has been published as a full-text article after the 5th SIF Congress.1

Based on the 11 studies included, the authors concluded that none
of the two instruments has proved to be superior to the other so far,
but future studies should focus on directly comparing content and
structural validity of these questionnaires, as this has not yet been
done.
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In this oral communication the authors describe the results of a sys-
tematic review on the prevalence of Myofascial trigger points (MTrPs)
in subjects with spinal pain disorders, that has been published as a
full-text article after the 5th S.I.F. Congress [1]. Based on the twelve
cross-sectional studies included in the review, active MTrPs were
found to be present in all assessed muscles of subjects with back
pain. However, the authors concluded that the prevalence estimates
should be taken cautiously and further high-quality studies with lar-
ger samples are still needed in this field.
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Table 1 (abstract P12) Psychometric properties of scar rating scales
based on classical test theory
Authors (year) Scar Types Sample

Size (n)
Scale Internal

Consistency
(Cronbach
alpha)

Convergent
Validity

Reliability

Beausang et al.
(1998)

Excisioned
scars

69 MSS / Correlation with
histology
(p<0.001)

Intra-observer:
variation
between 8% and
15%

Inter-observer
(Spearman):
0.87 (range
0.83-0.89)

van de Kar et al.
(2005)

Linear surgical
scars

100 POSAS
(v.2.0)

0.86 [OSAS];
0.90 [PSAS]

/ Inter-observer
(ICC): 0.88
(95%CI 0.84-0.91)
[OSAS];

Test-retest (ICC):
0.94 (95%CI
0.91-0.96)
[PSAS]

Truong et al.
(2005)

Linear scars
from breast
and axillary
surgery

106 VSS 0.79 Agreement with
patient rating of
scar pliability
(p=0.01) and
color (p=0.001);
no correlation
with patients’
satisfaction
(p=0.12)

Inter-observer
(ICC): 0.64 (95%CI
0.51-0.74)

Bock et al. (2006) Keloids,
hypertrophic
scars

100 Bock
QoL

Psychological
scale: 0.86-0.88;

Correlation
between
Psychological
and Physical
scales (Pearson):
0.20-0.22

Test-retest
(Pearson):
Psychological
scale: 0.96;
Physical scale:
0.94

Physical scale:
0.77-0.78

Singer et al.
(2007)

Scars from
surgical
incisions and
traumatic
lacerations

50 SBSES / Correlation with
VAS for
cosmetic
appearance
(Spearman):
0.75-0.92

Inter-observer
(Spearman): 0.73-
0.85

Truong et al.
(2007)

Linear scars
from breast
surgery

31 VSS 0.71 Correlation with
OSAS (p<0.001);
no correlation
with PSAS
(p=0.18)

Inter-observer
(ICC): 0.54 (95%CI
0.33-0.73)

POSAS
(v1.0)

0.74 [OSAS];
0.77 [PSAS]

OSAS:
correlations
with VSS
(p<0.001) and
with PSAS
(p=0.04)

Inter-observer
(ICC): 0.33 (95%CI
0.11-0.56) [OSAS]

Balci et al. (2009) Keloids,
hypertrophic
scars

48 DLQI 0.78 / /

Deslauriers et al.
(2009)

Scars from
orthopaedic
surgery

53 PSAS-
Fr

0.98 / Test-retest (ICC):
0.96 (range 0.78-
0.96)

Durani et al.
(2009)

Scars from
cardiothoracic
and varicose
vein surgery,
nevi excision,
scar revision

372 PSAQ All subscales:
0.73-0.94

Correlations
with: clinician
VAS (p<0.01)
except for
Satisfaction with
symptoms
subscale; patient
VAS (p<0.01);
MSS (p<0.01)
except for
Satisfaction with
symptoms
subscale

Test-retest (ICC):
Cardiothoracic
and vein groups
0.71-0.86; Nevi
excision group
0.48-0.86; Scar
revision group
0.37-0.74

Brown et al.
(2010)

Normal,
depressed,
stretched, and
raised scars

103 PRISM QoL: 0.92-0.93;
Symptoms:
0.84-0.85

Correlations
between QoL
and HADS, QoL
and GWBI (all
p<0.01);
between
Symptoms and
HADS (p<0.05),
and Symptoms
and GWBI
(p<0.01)

Test-retest (ICC):
QoL: 0.89;
Symptoms: 0.83

Ferriero et al.
(2010)

Adherent
post-surgical
scars

25 VSS / Correlation with
Adheremeter
severity index
(p<0.05)

/

Nicholas et al.
(2012)

Keloid scars 41 VSS 0.65 Correlation with
OSAS (p<0.01)

Inter-observer
(ICC): 0.38 (95%CI
0.19-0.57)

No correlation with
PSAS (p=0.29)
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Background and objectives
Pathologic scars can induce patients to pursue treatment due
to symptoms, functional restrictions, or poor aesthetics [1,2].
Physical and psychological aspects can have both a significant
impact on the patient’s well-being and quality of life (QoL), al-
though it remains debatable which specific scar features should
be included in a scale to ensure a complete evaluation in re-
habilitation [3]. In the last five years new scales have been cre-
ated and others have been supplemented with data regarding
their clinimetric properties. Aim of this study was to review the
most used and clinimetrically sound outcome measures cur-
rently available for post-surgical scar assessment in rehabilita-
tion. This will assist clinicians and researchers in choosing the
more appropriate and suitable scar rating scale for their specific
needs.
Methods
A systematic review of the Medline and Embase databases was
performed up to July, 2015. All published peer-reviewed studies
referring to the development, validation or clinical use of scales
or questionnaires in patients with post-surgical scars were
screened. Of 922 articles initially identified, 48 full-text articles
were retrieved for assessment. Of these, 16 met inclusion criteria
for data collection. Data were collected pertaining to instrument
item domains, validity, reliability, and Rasch analysis.
Results
Eight outcome measures were identified. Scales examined with
their clinimetric properties based on classical test theory are
shown in Table 1.
Discussion
When choosing a scar rating scale, clinicians and researchers
must consider which aspects are most relevant to their practice
or research design, and thus which -and how many different-
tools best fit their needs. From a strictly clinimetric point of
view the Patient and Observer Scar Assessment Scale (POSAS)
and Patient-Reported Impact of Scars Measure (PRISM) may be
preferred over others scales, even if further validation is needed
to test their responsiveness, interpret score changes for clinical
studies, and adapt them for use in different languages and cul-
tural contexts.
Conclusions
There is currently no gold standard to be used in rehabilitation
for assessing post-surgical scars, although the POSAS -used to
measure scar quality and symptoms- and PRISM -used to meas-
ure QoL in patints with scar- emerged as the most robust
scales.
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Table 1 (abstract P12) Psychometric properties of scar rating
scales based on classical test theory (Continued)

POSAS
(v.2.0)

0.86 [OSAS];
0.82 [PSAS]

OSAS:
correlation with
VSS (p<0.01);
no correlation
with PSAS
(p=0.34)

Inter-observer
(ICC): 0.66 (95%CI
0.51-0.79) [OSAS]

Economopoulos
et al. (2012)

Scars from
thyroid and
parathyroid
surgery

696 PSAQ Appearance:
0.79;
Consciousness:
0.85

/ Test-retest (ICC;
sample size:70):
Appearance 0.79
(95%CI 0.69-
0.87);
Consciousness
0.81 (95%CI
0.71-0.88)

Choi et al. (2014) Linear, linear
bulging,
hypertrophic,
adhesive
scars

97 DLQI / Correlation with
symptoms
(p<0.05), but
not with VSS
(p=0.769), type
of scar
(p=0.724), time
elapsed after
surgery
(p=0.812)

/

Legend: VSS Vancouver Scar Scale, DLQI Dermatology Life Quality Index,
MSS Manchester Scar Scale, POSAS Patient and Observer Scar
Assessment Scale, Bock QoL Bock Quality of Life questionnaire, SBSES
Stony Brook Scar Evaluation Scale, PRISM Patient-Reported Impact of Scars
Measure, PSAQ Patient Scar Assessment Questionnaire, HADS Hospital
Anxiety and Depression Scale, GWBI General Well-Being Index, VAS Visual
Analogue Scale, ICC Intraclass Correlation Coefficient

Fig. 10 (abstract P12) Flow of studies through the revie
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Background and aim
Several studies have shown that Action Observation (AO) [1,2] is ef-
fective in neurologic diseases but its effects in musculoskeletal condi-
tions has been poorly investigated [3]. In particular, no study
examined so far the efficacy of the AO training delivered before orto-
phaedic surgery. This study was aimed at verifying if a pre-surgery
AO training has effects on functional recovery after hip and knee re-
placement. Preliminary data collected in a small sample of patients
have been presented at the World Confederation for Physical Ther-
apy Congress 2015 [4].
Materials and methods
Eighty subjects were recruited from those who were waiting for pri-
mary hip or knee replacement surgery at the Galeazzi Orthopaedic
Institute of Milan. They were randomized into 2 groups: AO+B (action
observation + educational brochure) and B (educational brochure).
The subjects of the experimental group (AO+B) from the day of the
pre-recovery until the day before surgery watched daily a video (18
minutes) showing strengthening exercises and functional activities
proposed during the postoperative rehabilitation. Participants in both
groups were also given a booklet containing the same information of
the video. After the surgery both groups performed the same physio-
therapy intervention. The participants were evaluated by a blind
physical therapist before (7-40 days) surgery (T0), at discharge after
10-20 days of inpatient rehabilitation (T1), and at approximately 40
days post-surgery (T2). Assessment included 6MWT, 10MWT, VAS and
SF-36. Specific tests, including the OHS, the KOOS and the active
ROM of knee, were also applied in subgroups (hip and knee surgery)
of participants.
Results
The analysis of the first 31 participants with non-parametric tests
showed no significant difference between the groups. However, in
the AO+B group the improvement in 10MWT and 6MWT was signifi-
cantly associated to the days of video observation (10MWT: r=-0.64,
p=0.01; 6MWT: r=0.48, p=0.07).
Discussion and conclusion
The correlation between the days of video administration and the
improvement of gait might indicate that the preoperative AO train-
ing has effects on the functional recovery following hip and knee re-
placement surgery only when lasting over a sufficiently long period.
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Fig. 11 (abstract 14) Graphical representation of the Cornsweet
effect5: the two areas in the upper image have the same hue and
brightness, but are perceived by the human eye as two different shades
of gray -a darker (a) and a lighter one (b)- due to the presence of the
central ‘ridge’, which consists of two rows of pixels of different shades
of gray. When the central ridge is hidden by a black band (c) this effect
is no longer evident. Observing the lower image from a patient’s skin,
on the left (d) one perceives the area under KT tail as lighter than the
surrounding skin. This perceived difference in chromatic intensity is
reduced when the areas near the margins are hidden (e)
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Background and objective
Kinesio Taping (KT) has been proposed to improve circulation
and superficial hematomas [1]. One of the key working mecha-
nisms involves the formation of convolutions on the patient’s
skin. Nevertheless, no advantages of using KT to generate convo-
lutions have been recently observed in patients with low back
pain [2], and their role in the treatment of hematomas has never
been tested before. Aim of this study was to analyze the effects
of KT, applied with and without the formation of convolutions,
on color intensity of superficial hematomas.
Material and methods
This study had a cross-sectional design. The KT was applied for
24h on 13 patients with a post-surgical superficial hematoma.
Three tails were randomly applied with different degrees of
strain, expecting to obtain respectively the correct formation of
convolutions, some convolutions, and no convolution. The inde-
pendent variables were the 3 strain levels, while the dependent
variable was the color intensity of skin. The color intensity was
measured on digital images captured with a standardized system,
and it was processed with the method of polar coordinates CIE
L*a*b* [3,4].
Results
Applying KT to hematomas did not significantly change (p>0.05)
the color intensity in the central area under the tape. There
was a significant treatment effect (p<0.05) under the edges of
the tape, independently from the formation of convolutions
(p>0.05).
Discussion
The experimental hypothesis of this study was based on remark-
able skin color changes observed in patients treated with KT. Our
results were not related with the formation of convolutions, and
significant changes were observed only along the edges of the
tape. This could be related to the pressure gradient created be-
tween the KT edges and the adjacent area. The conflict between
statistical results and clinical experiences was resolved by taking
into consideration a well-known visual perceptive effect called
Cornsweet effect [5].
Conclusions
The effects of KT on hematomas are not likely to be influenced by
the formation of convolutions. Moreover, the relationship between
the local reduction of color intensity and the actual healing of sub-
cutaneous tissues remains to be confirmed. Future studies will serve
to deepen the rationale of the KT working mechanisms.
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Introduction
Motor imagery can be defined as the imagining of actions without
their execution [1]. The selection of patients is a key factor for imple-
ment motor imagery into clinical practice. This study is aimed to
identify which type of demographic and clinical characteristics are
associated with an impaired ability to perform explicit motor imagery
in patients with hemiplegia following stroke.
Methods
A sample of patients were recruited and assessed with the KVIQ-10
[2], composed of visual (V) and kinesthetic (K) subscales and mental
chronometry for each item of the scale, in order to evaluate partici-
pants’ motor imagery vividness. Demographic and clinical features
(age, gender, type of stroke, side of lesion, time from stroke and
stroke clinical subtype), including physical impairments assessments
(Fugl-Meyer Scale and modified Ashworth scale) were also recorded
and put in a multiple regressions analysis to select variables signifi-
cantly associated with: (1) the total score of the KVIQ visual imagery
section; (2) the total score of the KVIQ motor imagery section; (3) the
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total chronometry of the visual section; (4) the total chronometry of
the Kinesthetic section. Further stepwise multiple regressions with
separate values for limb (upper and lower limbs) were performed.
Results
Forty-two right-handed persons with stroke (age = 68.4 ± 13.3 years with
duration of symptoms 13.3 ± 43.1 months) were able to comply with the
KVIQ-10. Regression models show that time from stroke is able to predict
mental chronometry of the KVIQ-10 K and V subscores (adjusted R2 =
.081 and .077, respectively), K upper limb mental chronometry (adjusted
R2=.063), K and V lower limb mental chronometry (adjusted R2=.079 and
.076, respectively). All the other variables were not included in the models.
Discussion
This study shows that time from stroke is the unique independent
predictor for mental chronometry. However, since it explains only a
small part of the variability, more variables should be investigated in
larger samples. Our results suggest that patients ability to perform
MI may decrease with time after stroke.
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Table 2 (abstract P15) Patients' demographic and clinical
characteristics

Age (years), mean ± SD 68.4 ± 13.3

Gender (males) number (%) 26 (61.9%)

Time from stroke (months), mean ± SD 13.3 ± 43.1

Type of stroke (ischaemic), number (%) 30 (71.4%)

Side of hemiplegia (right), number (%) 16 (38.1%)

OCSP Classification, number (%) TACS 16 (38.1%)

PACS 11 (26.2%)

POCS 6 (14.3%)

LACS 9 (21.4%)

SPMSQ score, mean ± SD 1.1 ± 1.3

Neglect, number (%) 3 (7.1%)

Aphasia, number (%) 4 (9.5%)

MAS score, mean ± SD Total score 6.1 ± 7.0

Upper Limb 3.3 ± 4.0

Lower limb 2.9 ± 3.3

Fugl-Meyer Motricity, mean ± SD Total score 62.9 ± 31.6

Upper Limb 39.5 ± 24.6

Lower limb 23.4 ± 8.5

Fugl-Meyer Sensation, mean ± SD Total score 18.5 ± 6.5

Upper Limb 8.9 ± 3.7

Lower limb 9.7 ± 3.3

Fugl-Meyer ROM, mean ± SD Total score 39.9 ± 6.3

Upper Limb 20.9 ± 4.2

Lower limb 18.9 ± 2.4

Fugl-Meyer Pain, mean ± SD Total score 40.1 ± 6.0

Upper Limb 20.7 ± 5.0

Lower limb 19.4 ± 1.7

OCSP Oxfordshire Community Stroke Project classification, TACS total anterior
circulation syndrome, PACS partial anterior circulation syndrome, LACS lacunar
syndrome, POCS posterior circulation syndrome, SPMSQ Short Portable Mental
Status Questionnaire, MAS modified Ashworth scale, ROM range of motion
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Background and objective
Bridging maneuvers, also called Bridge tests (BTs), were proposed to
detect abdominal and spinal muscles stabilization endurance. They
were also used to train lumbar muscles in patients with low back pain
(LBP). To date no study was made on the responsiveness of BTs in sub-
jects with LBP and Spondylolisthesis (SPL) submitted to a physical ther-
apy program. The aim of this study was to examine the ability of BTs to
be responsive in detecting clinical changes after conservative treat-
ments in subjects with symptomatic lumbar spondylolisthesis.
Materials and methods
This prospective cohort observational study involved two Outpatient
Physical Therapy Clinics. 120 adults with symptomatic SPL were in-
cluded. Patients received physical therapy treatments targeted to the
symptomatic SPL including the performance of supervised exercises
and the teaching of home exercises program to improve the lumbar
stability. Two expert Orthopaedic Physical Therapists collected the mea-
surements and administered the treatments. At the beginning and
immediately after the treatment, the participants completed a booklet
containing the Oswestry Disability Index–Italian version (ODI-I), a
Numerical Rating Scale (NRS), and performed the Supine Bridge Test
(SBT) and the Prone Bridge Test (PBT). The global perception of effect-
iveness was measured with a 7-point Likert scale (GPE).
Results
The mean post-treatment change of PBT was 18.2 (14.5; 21.9) and the
effect size −0.62 (P<0.001); the SBT results were 43.9 (35.1; 52.8) and
−0.75 (P<0.001), respectively. All other outcome measures (NRS and
ODI-I) showed statistically significant improvements after the period of
treatment (Table 3).
Discussion
Our results showed a relevant effect of the treatment on the BTs scores.
The changes in BTs scores appeared also significantly related to the
amount of perceived improvement and were coherent with the
changes in the other outcome measures (NRS and ODI-I). Most part of
patients in our sample referred a much better or better condition on
GPE, so we cannot comment about the responsiveness of BTs in sub-
jects who did not change or worsened their state.
Conclusions
Bridge maneuvers proved to be responsive and may be suggested to
detect clinical changes after conservative treatment in subjects with
symptomatic SPL.
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Table 3 (abstract P16) Instruments scores before and after treatment
(data expressed as mean ± SD)

Pre-treatment Post-treatment Mean change
(95% CI)

Effect size P value

ODI-I 22.5 ±13.0 10.7 ±9.5 −11.8, (−13.6 - -9.9) 1.04 <0.001

NRS 43.9 ±23.0 15.8 ±17.4 −28.1, (−31.9;-24.3) 1.38 <0.001

PBT 23.5 ±26.4 41.7 ±32.3 18.2, (14.5; 21.9) −0.62 <0.001

SBT 76.4 ±60.1 120.4 ±57.3 43.9, (35.1; 52.8) −0.75 <0.001

ODI-I Oswestry Disability Index, Italian version, NRS Numerical Rating Scale, CI
Confidence interval, PBT Prone Bridge Test, SBT Supine Bridge Test

Fig. 12 (abstract P16) Flow chart Table 4 (abstract P17) Mean (SD) for each outcome at all study visits
in each group, mean difference (SD) within groups, and mean difference
(95% CI) between groups

Pre-treatment Post-treatment Within groups
differencea

Between groups
difference

Exp
(n=31)

Cntr
(n=33)

Exp
(n=31)

Cntr
(n=33)

Exp Cntr Exp minus Cntr

NRS 49.3
(24.6)

47.4
(21.2)

17.4
(20.3)

16.3
(18.2)

31.8*
(4.7)

31.2*
(4.4)

−1.2 (−11.3 to
8.9)

ODI-I 26.3
(14.3)

20.2
(13.3)

12.6
(8.0)

12.6
(12.1)

13.8*
(2.4)

7.6*
(3.7)

−0.02 (−6.4 to
6.4)

PBT 28.1
(32.7)

21.1
(15.5)

48.0
(36.9)

42.0
(31.6)

19.9*
(4.5)

20.9*
(4.4)

−6.0 (−23.3 to
11.3)

SBT 101.0
(66.4)

78.0
(52.0)

133.2
(59.3)

130.1
(46.6)

32.2*
(8.5)

52.1*
(8.5)

−3.1 (−30.7 to
24.5)

NRS Numerical Rating Scale, ODI-I Oswestry Disability Index, Italian version, PBT
Prone Bridge Test, SBT Supine Bridge Test
a Post minus Pre; *p<0.05
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Background and objective
The relationship between the number of sessions and the therapeutic ef-
fect has not been adequately investigated either in non-specific LBP or in
symptomatic lumbar spondylolisthesis (SPL). The aim of this study was to
evaluate the effectiveness of 5–8 vs 9–12 sessions of physical therapy treat-
ments on the reduction of symptoms on Grade I symptomatic lumbar SPL.
Materials and methods
A retrospective cohort study of 64 consecutive patients admitted for
physical therapy with symptomatic lumbar grade I SPL was conducted.
All participants were retrospectively assigned to one of two groups,
receiving either 5–8 or 9–12 sessions (experimental or control group,
respectively) of physical therapy treatments. Outcome measures were
the Numeric Rating Scale for pain (NRS), the Italian version of the
Oswestry Disability Index (ODI-I) for disability, the Prone Bridge Test
(PBT) and the Supine Bridge Test (SBT) for muscular endurance. The
number of therapeutic sessions required to achieve similar clinical and
functional outcomes was recorded and compared between groups.
Results
Experimental group performed significantly less treatments than con-
trol group (6.1 ±0.8 vs 9.8 ±1.9, P<0.001). However, both groups had
similar outcomes in NRS and ODI-I (all, p<0.02), and a significant effect
of time interaction existed for PBT and SBT immediately after the inter-
vention (all, p<0.001),
Discussion
This study showed that the performance of supervised graded exercises
with education in a home exercise program in fewer treatment sessions
is as effective as control group in more sessions, indicating that SPL may
be responsive to a series of 5–8 treatment sessions delivered over a
period of 6–8 weeks. Comparison of the clinical outcomes between
groups revealed a similar attainment of physical performance level at
discharge, measured with lumbar endurance (SBT and PBT). Similar rates
of pain and disability were also found at the end of treatment.
Conclusions
In the treatment of symptoms on grade I SPL, 5–8 sessions of physical
therapy are as effective as 9–12 sessions. Our study adds some informa-
tion to assist physical therapists in clinical decision making on the num-
ber of expected treatment sessions for people presenting for treatment
of SPL.
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Fig. 13 (abstract P17) A model of stabilization exercises according
to O'Sullivan approach (modified from: O' Sullivan P, Lumbar
segmental instability: clinical presentation and specific stabilizing
exercises management)

Fig. 14 (abstract P18) Papers research and selection
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Background and objective
Lately, upper limbs tendinopathies (ULTs) experienced a dramatic
increase among workers. Conservative treatments are the primary
choice to relieve symptoms. However, scientific evidence about
their effectiveness is debated. This paper aims to present a litera-
ture review about conservative interventions effects in work-related
ULTs.
Material and methods
Literature searches were conducted using Medline and Embase (both
January 2000 - May 2015), considering English, Italian and French
papers. We included studies concerning conservative treatments for
work-related ULTs in adults. We excluded trials about surgery.
Results
We included 152 studies, later separated in 15 categories: combined
and individual interventions (Fig. 14).
Discussion and conclusions
Many authors have provided theoretical framework (i.e.: Protection,
Rest, Ice, Compression, Elevation, Medicaments, Modalities - PRI-
CEMM; Protection, Optimal Loading, Ice, Compression, Elevation -
POLICE; Education, Unloading, Reloading, Prevention - EdUReP) to
assist physiotherapists in ULTs managing [1,2]. To help tendon heal-
ing, it’s important to reduce absolute Resting time starting the re-
habilitation promptly, base concepts of Optimal Loading/Reloading.
Tendinopathies rehabilitation programs have emphasized appropriate,
functional progression with concentric/eccentric work and job specific
training. Significant improvements in pain and function have been
shown in rotator cuff tendinopathy and lateral epicondylalgia. Com-
bined Medicaments and Modalities are generally accepted to approach
ULTs [3]. Histologically, inflammatory cells absence in tendinopathies
has explained nonsteroidal anti-inflammatory drugs and corticosteroids
inadequacy. Consequently, it’s been proved their lacking evidence in
long therm. Limited evidence supported ultrasound and laser in rotator
cuff tendinopathy and moderate evidence in lateral epycondilalgia4.
Extracorporeal shock wave therapy promising findings need to be inter-
preted cautiously, because of lacking scientific support. No included
paper considered TECAR therapy effectiveness in ULTs. Manual therap-
ies (i.e. Deep Friction Massage - DFM, Augmented Soft-Tissue
Mobilization - ASTM) have shown encouraging case reports but lack of
RCT on humans. Low-quality evidence is available for DFM, especially if
compared with eccentric load plus stretching in lateral epicondylalgia.
ASTM’s increased shoulder active motion, and in lateral epicondylalgia
it has revealed antalgic effect and improved strenght grip5. For ULTs
conservative management ergonomic strategies, workers education
and awareness about risk factors are essential to prevent tendinopa-
thies onset (Fig. 15).
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Fig. 15 (abstract P18) “Iceberg” tendinopathies. Relation between
overuse - time and tendinopathies underhand onset

Fig. 16 (abstract P19) Range of motion increase with different
durations of the Roller-Massager intervention
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Background and aim
Static stretching is one of the most common methods used to
improve range of motion and increase muscle extensibility. However,
it has been show that sustained static stretching could affect
strength and performance [1]. Recently new devices such as roller-
massager have been introduced in alternative to stretching. There is
an increasing number of studies that shows a significant increase in
range of motion after rhythmic compression with roller-massager
[2,3]. A large variability in the duration of the intervention was used
in different studies (from 5 to 60 seconds). Therefore, the aim of this
study was to evaluate the time-related effect of roller-massager on
extensibility of the hamstring muscles.
Materials and methods
Ten healthy subjects were recruited. Subjects were asked to participate
in eight sessions of roller-massager with different duration. The dur-
ation of roller-massager was randomized and ranged from 5 to 180s.
Subjects perform a Sit-and-Reach test (Modified Sit-and-Reach box,
Baseline Evaluation Instruments, USA) before and immediately after the
intervention. Hamstrings massage was performed with a roller-
massager by Theraband® (The Hygenic Corporation, Akron, USA) with
the subjects lying prone on an examination table. Table was connected
to an ergometer that allow to maintain a constant compression of
13kg. Rhythmic compression was performed at 120bpm as shown in
previous studies [2,3]. Difference between pre and post Sit-and-Reach
test was computed for each session.
Results
The mean value for extensibility increase in hamstring muscles
for 5, 10, 30, 60, 90, 120, 180s was respectively 1.99 (±1.30 SD),
2.76 (±1.73 SD), 4.38 (±2.47 SD), 3.99 (±2.15 SD), 5.01 (±2.23 SD),
4.08 (±1.13 SD), 4.17 (±1.41 SD) cm. The results are reported in
the Box-Plots (Fig. 16).
Discussion and conclusion
Results showed an increase of the hamstring muscles extensibility after
an intervention with roller-massager. The peak of hamstring muscles
extensibility was reached about 30-90s. It is important to acknowledge
that the sample size used in this study is small and future studies with
bigger sample may describe more accurately the relationship between
the duration of the roller-massager intervention and the hamstring
muscles extensibility.
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Background and aim
Neck pain is one of the most common musculoskeletal disorders
in the world [1]. Exercise therapy is one of the various treatment
approaches [2]. At San Raffaele Hospital has been created a pro-
gram of rehabilitation where small groups of patients learn exer-
cises for neck pain. The aim of this study is to compare the
efficacy of two different exercise programs on pain, disability and
quality of life in people with sub-acute and chronic nonspecific
neck pain.
Materials and methods
Randomized, controlled and blinded study. Sixteen subjects were di-
vided into Experimental Group (EG) and Control Group (CG). EG (N=8)
did an exercise program based on neck retraction and extension. CG
(N=8) did an exercise program based on general mobilization of neck.
Both groups did 15 minutes of aerobic and elastic resistance training.
Primary outcomes were pain (measured with VAS), disability (measured
with Neck Disability Index, NDI), and quality of life (measured with
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SF12, physical – SF12P – and mental – SF12-M – section). Secondary
outcomes were fear avoidance beliefs (measured with FABQ [3]), head-
ache, dizziness, and drug consumption. Data were collected at baseline
(T0), at the end of the program (T1: after 3–5 weeks of training, 2–3
times per week, for a total of 10 treatments), and follow up was per-
formed one month after the end of the program (T2).
Results
Non-parametric statistic was used. The two groups were homoge-
neous at baseline. In the EG the within-group analysis (considering
the three times of measure together) showed a significant improve-
ment in NDI (p=0.013) and SF12-MCS (p=0.030). A statistically signifi-
cant improvements was found in NDI (T0-T2, p=0.028), SF12-M (T0-T2
and T1-T2, p=0.046), SF12-P (T0-T2, p=0.046). In the CG, only VAS T0-
T1 variation was statistically significant (p=0.028). In the between-
groups analysis, NDI (T1-T2, p=0.052), SF12-M (T1-T2, p=0.052) and
SF12-P (T0-T2, p=0.020) were significantly improved in SG compared
to CG (Table 5). There were no significant changes in secondary
outcomes.
Discussion and conclusion
An exercise program based on neck retraction and extension seems
to reduce disability and to have positive effects on QoL, especially in
follow-up assessments (long term results), whereas a program based
on general mobilization of neck have benefits in pain only during at
short term. The experimental treatment seems to be better than
general mobilization in reducing disability and improving QoL, but
further investigations are needed.
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Table 5 (abstract P20) Between Group analysis post-follow up (T1-T2)

EXPERIMENTAL GROUP CONTROL GROUP p*

VAS −1.95 (−3.25 – 0.70) −1.00 (−2.70 – 0.00) 0.662

NDI 3.00 (0.00 – 15.00) −2.00 (−11.00 – 2.00) 0.052

SF12 – PCS 2.85 (−5.00 – 5.00) 3.30 (−1.00 – 13.00) 0.792

SF12 - MCS −13.70 (−21.90 – 5.10) −0.90 (−1.40 – 7.10) 0.052

*Mann–Whitney test
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Fig. 17 (abstract P21) The learning-of-the-job- project: meetings
and individual study
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Background and purpose
Evidence based medicine (EBM) and research utilisation are pro-
moted as ways for clients to receive the best level of care. However,
physical therapists and physicians sometimes don’t know the most
recent literature. So, in the educational field, professionals often give
patients outdated booklets. In the Rehabilitation Department in ULSS
7, Veneto, three instruction booklets have been available as giveaway
for the patients. They addressed self-treatment, exercises and gave
an educational counselling: exercises of neck school, physical therapy
after anterior cruciate ligament reconstruction and shoulder arthro-
plasty. They were written 4 years ago and they were not up-to-date.
So, it's been common practice among the practitioners to add hand
written notes to personalize each rehabilitation plan based on oral
knowledge. In this way, educational interventions could be “experi-
ence based practice” and not based on ultimate high quality re-
search evidences. A learning project was created with the goal of
implementing literature in best practice, updating the available
booklets.
Material and methods
A course (ECM n. 3103) was planned, structured in five 3-hour-long
modules and 4 hours for individual study, for a total of 19 hours.
The first lesson aimed at updating on the database research
method. The participants were divided into 3 groups. Each group
had to define a search and find articles corresponding to a specific
question. The members of the group had to analyze the bibliog-
raphy and draft a revision of the booklet according to EBM. The
study was done during working time, i.e. it was a learning-on-the-
job project.
Results and conclusion
All the 58 physical therapists and medical physicians (100%) com-
pleted the course. A total of 63 articles were analysed from online
databases (Medline, PEDro, Cochrane). Three booklets were consid-
ered and revised. During the meetings, all professionals (in small
groups) studied the literature, even if somebody of them didn’t
know English languages or research methods. A refresher course
can help and improve a clinical practice, and can support the
process of updating instruction booklets. Giving to professionals in
the field time to study EBM proved to be a good method for the
implementation of EBM.
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Table 6 (abstract P22) Clinical and Demographic characteristics of
patients (n = 20)

Age [median (interquartile range) (range)] 70 (65.75 – 79.25) (36–87)

Gender (female/male) 08/12

Type of stroke (ischemic/hemorrhagic) 14/06

Side (right/left) 11/09

Time from stroke (months) [median
(interquartile range) (range)]

3 (2 – 4) (2 – 10)

Lower Limb Fugl-Meyer Score
[(median (interquartile range)]

24 (18.75 – 27.25) (4–33)

Anke Foot Orthosis (n, %) 4 (20%)

Walking aid (walking stick or quad cane) (n, %) 20 (100%)
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Fig. 18 (abstract P22) Distance in meters (D) covered at T0 and T1

Archives of Physiotherapy 2016, 6(Suppl 1):11 Page 24 of 42
P22
Walking capacity improves after neuromotor physiotherapy in
stroke patients
Lorenzo Guidotti1, Marco Postiglione2, Bruna Lombardi3, Matteo Paci3
1Private Practice, Prato, Italy; 2Centro di Riabilitazione Terranuova
Bracciolini, Arezzo, Italy; 3Unit of Functional Rehabilitation, Department
of Continuing Care, Azienda USL 4, Prato, Italy
Correspondence: Lorenzo Guidotti (lorenzo.guidotti3@gmail.com) –
Private Practice, Prato, Italy
Archives of Physiotherapy 2016, 6(Suppl 1):P22

Introduction
Previous studies show that neuromotor physiotherapy is not able
to elicit adequate cardiovascular stress to induce a training effect
[1–3]. One of the purposes of physiotherapy is to improve patient
independence and a large number of patients can improve their
walking function following physiotherapy [4]. Therefore, the aim of
the present study is to investigate if neuromotor physiotherapy
without specific aerobic training is able to improve walking capacity, in-
cluding fitness and gait performance, in a sample of patients following
stroke.
Method
Patients in this study were assessed when they were able to walk
with minimal assistance (Functional Ambulation Category > or = 4)
from less than one week (T0) and after 7 to 9 weeks (T1) by the 6 Mi-
nute Walking Test. During the test, the distance covered, the mean
gait speed and the Borg CR10 scale score were recorded. Through a
portable metabolic measurement system (FITMATE Med®) [5] the
mean energy expenditure and the mean heart rate and mean gait
speed ratio were also calculated. Comparisons between each assess-
ment (between T0 and T1) were performed with the Wilcoxon
Signed Ranks Test.
Results
Twenty patients were assessed (Table 6). Between T0 and T1 the
distance covered (Fig. 18) and the mean gait speed increased
(p<.01), while the mean energy expenditure and the ratio be-
tween mean heart rate and mean gait speed decreased (p<.05).
The Borg CR10 Scale scores did not change between the two
assessments.
Conclusions
The study suggests that neuromotor physiotherapy without specific
aerobic training can improve walking capacity after stroke. The Borg
CR10 scale scores did not decrease significantly between the two
assessments probably because patients felt the same exertion, des-
pite changes in the objective measurements. Since neuromotor
physiotherapy without a specific aerobic training program is not
able to induce a cardiorespiratory training effect, it is reasonable to
think that this effect occurs indirectly both by recovery of motor
impairment and by achievement of walking independence.
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Background and objective
The Upper Limb Neurodynamics Test 1 (ULTN1) is a common pro-
cedure used to assess nerves’ mechanosensitivity of the upper
limb nerve trunks. Besides the clinical criteria to establish the
positivity of the test, the measurement of pain onset (PO) and
submaximal pain (SP) angles of occurrence during ULNT1 has
been proposed to quantify the mechanosensitivity. The intra-
session reliability of such measurement is considered high, while



Fig. 19 (abstract 23) Representation of the experimental procedure.
The angles of occurrence in range of pain onset (PO) and submaximal
pain (SP) during elbow extension in ULNT1 were recorded; then the
angle between PO and SP was calculated for each ULNT1 execution
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the inter-session reliability has not yet been extensively explored.
Moreover a slight difference in patient positioning or in the
ULNT1 execution during different sessions could affect the occur-
rence of PO and SP. We thought that the angle between PO and
SP (Δ) could be a more reliable measurement between different
sessions. Our aim was to investigate the intra- and inter-session
reliability of Δ and test if it was higher compared to the reliability
of PO and SP angles of occurrence.
Materials and methods
Twenty-nine healthy volunteers (10 female, 19 male) participated.
Each participant underwent three ULNT1 till PO and SP, twice in
the first session and once in the second (Fig. 19). A splint, a posi-
tioning device and an electromagnetic goniometer were used to
standardize the procedure and record the angles of PO and SP oc-
currence. The intra- and inter-session reliability of Δ was examined
using Intraclass Correlation Coefficient (ICC [1,3]) and Bland-Altman
plots. Similarly, the intra- and inter-session reliability of PO and SP
angles of occurrence was explored.
Results
The intra- and inter-session ICC values for Δ were 0.71 (95% CI:
0.47;0.85), and 0.79 (95% CI: 0.60;0.89), respectively. The intra- and
inter-session mean difference and 95% limits of agreement (±1.96
SD) in the Bland-Altman plots were 2.3° (−18.3°;23.1°), and 2.8°
(−14.7°;20.4°), respectively. ICC and Bland-Altman plots values are
reported in Table 7.
Discussion and conclusions
The intra- and inter-session reliability of Δ during the ULNT1 in
healthy individuals is high, and higher than the reliability of PO and
SP angles of occurrence. Thus Δ could be a preferable variable in
the assessment of neural mechanosensitivity. Further research
should test the Δ reliability in the clinical setting.
References
1. Coppieters M, Stappaerts K, Janssens K, Jull G. Reliability of detecting

'onset of pain' and 'submaximal pain' during neural provocation testing
of the upper quadrant. Physiother Res Int. 2002;7(3):146–56.

2. Elvey RL. Physical evaluation of the peripheral nervous system in disorders
of pain and dysfunction. J Hand Ther. 1997;10(2):122–9.

3. Nee RJ, Jull GA, Vicenzino B, Coppieters MW. The validity of upper-limb
neurodynamic tests for detecting peripheral neuropathic pain. J Orthop
Sports Phys Ther. 2012;42(5):413–24.

4. Oliver GS, Rushton A. A study to explore the reliability and precision of
intra and inter-rater measures of ULNT1 on an asymptomatic population.
Man Ther. 2011;16(2):203–6.

5. Vanti C, Conteddu L, Guccione A, Morsillo F, Parazza S, Viti C et al. The
Upper Limb Neurodynamic Test 1: intra- and intertester reliability and
the effect of several repetitions on pain and resistance. J Manipulative
Physiol Ther. 2010;33(4):292–9.
Table 7 (abstract P23) Intraclass Correlation Coefficients (ICC) and
Bland-Altman Plots (B-A plots) values for the angle between PO and SP
(Δ), and the angle of occurrence in range of PO and SP

ICC (upper; lower bounds) B-A plots mean difference (95%
Limits of Agreement)

Δ PO SP Δ (°) PO (°) SP (°)

Intra-
session

0.71
(0,47;0.85)

0.46
(0,11;0.70)

0.55
(0,23;0.76)

2.3
(−18.3;23.1)

2.5
(−33.9;28.8)

0.1
(−26.8;26.5)

Inter-
session

0.79
(0,60;0.89)

0.64
(0,37;0.81)

0.48
(0,15;0.72)

2.8
(−14.7;20.4)

5.3
(−30.7;19.9)

−2.5
(−29.2;24.1)
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Background and aim
A facilitation in motor learning has been shown, in literature, when mir-
ror neuron system is involved. Moreover, recent findings demonstrate
that AO, associated with MI, enhances the activation of some structures
(SMA, putamen, cerebellum and motor e premotor cortex) [1, 2, 3]. The
aim of this study is to find out if the increased central activation drove
by observation and imagination reflects on better motor skills in patient
with multiple sclerosis (MS). In particular, we evaluated patient’s bal-
ance ability before and after a specific balance training combined with
observation of experimental (EXP) or control (CNTR) videos.
Material and methods
Main inclusion criterion was a ≥3 score in items number 6 and 7 of Berg
Balance Scale (BBS). balance platform was used to record balance param-
eters (COP area, COP-A, and COP path length, COP-L) in the following
tests [4]: 1) Bipedal stance with opened eyes, 2) Bipedal stance with
closed eyes, 3) Bipedal stance with feet closed together, and 4) Bipedal
stance on foam pad (Fig. 20). Then all the patients underwent the 25 Feet
Walking Test (25FWT) and the Timed Up and Go (TUG). The tests were
performed 2 times. After that, patients were randomly assigned to control
(3 subjects) or experimental (4 subjects) group and they started a training
of 12 days. This training was based on the observation of 5 videos (bal-
ance exercises videos for the EXP group, and control videos for the CNTR
group), 4 minutes lasting. After each video the patient underwent an ex-
ercise of 4 minutes (the same exercise of the video watched by the EXP
group). Once the training ended the patients repeated the assessment
and data were compared with those of the first day.
Results
In Table 8 are reported the normalized variations (post-pre) obtained
in the experimental and control group.
Discussion and conclusions
The results show that there are improvements in functional tasks and
scale in both two groups, but only experimental group shows an increase
on stabilometric balance when asked to keep feet closed together.



Archives of Physiotherapy 2016, 6(Suppl 1):11 Page 26 of 42
Consent
The authors have written informed consent from the person in
Fig. 20, and consent to publish the photograph. The relevant docu-
ments can be provided on request.
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Fig. 20 (abstract P24) Subject performing the bipodalic test on
foam pad

Table 8 (abstract P24) Post-pre changes observed in the two groups
(data expressed as mean ± SD)

Experimental Group Control Group

TUGa −0,85 ± 1,35 −1,28 ± 1,82

25FWTa −0,52 ± 0,94 −0,37 ± 0,65

COP-Aa, feet together −23,35 ± 28,31 35,41 ± 20,60

COP-La, feet together −8,95 ± 18,20 26,49 ± 6,75

BBS b 1,05 ± 0,42 2,77 ± 1,34

FIM b 1,76 ± 2,76 0,39 ± 0,68

TUG Timed Up and Go, 25FWT 25 Feet Walking Test, COP-A area of Center of
Pressure sway, COP-L path length of Center of Pressure sway, BBS Berg Balance
Scale, FIM Functional Independence Measure
aNegative values indicate improvement. bPositive values indicate improvement
P25
Outcomes of treatment with neuromuscular stimulator for chronic
anterior knee pain: a clinical case
Daniele Maremmani1, Sebastiano Cencini2, Giuseppe Plebani1
1Department of Medicine, Surgery and Neurosciences, Siena University,
Siena, Italy; 2Private practice, Siena, Italy
Correspondence: Giuseppe Plebani (plebani@unisi.it) – Department of
Medicine, Surgery and Neurosciences, Siena University, Siena, Italy
Archives of Physiotherapy 2016, 6(Suppl 1):P25

Type of study
Case report.
Background
Treatment with neuro-muscle stimulator (RSQ1) is the subject of nu-
merous studies regarding the improvement of athletic performance.
There is currently limited scientific knowledge for the treatment of
neuro-musculoskeletal disorders. This case report shows the use of
neuro-stimulation for the treatment of pain and the restoration of
the normal joint function.
Objective
To describe the results obtained with the use of a neuro-stimulator
(RSQ1) in one subject with chronic anterior knee pain.
Materials and Methods
Female patient with chronic anterior knee pain for 3 years. Treatment
was performed with neuro-stimulator (RSQ1), 2 applications/week,
for 4 weeks. Outcomes evaluated before treatment (D0), 1 month
after treatment (D1) and 3 months after treatment (D2) were: VAS
pain, IKDC questionnaire, Time walk on treadmill and ROM in Squat
test.
Results
Initial assessment: VAS 8/10, IKDC 21.8, walk on treadmill 30
seconds, 20° ROM Squat Test; post-treatment assessment: VAS
2/10, IKDC 37.9, walk on treadmill 15 min, 100° ROM Squat Test
(Table 9).
Discussion and conclusions
Although in literature articles can be found about the effectiveness
of the neuromuscular stimulator for changes on muscle performance
in healthy subjects, this case study shows that it might be effective
in patients with joint disease for pain control and recovery of motor
function. The effect might be due to the ability of instrument to re-
habilitate the patient through functional movement. High-quality
studies are needed to verify the effectiveness of this method in pa-
tients with chronic pain.
Consent for publication
The authors have written informed consent from the patient, and
consent to publish. The relevant documents can be provided on
request.
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University
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Fig. 21 (abstract P26) a Representation of the 45 locations for
pressure stimuli over the body chart. b Example of pressure location
on the body chart of a CLBP subject. Pink areas represent the pain
locations of the subject. Small circles represent the pressure
locations while the larger circles represent their barycenters

Table 9 (abstract 25) Values of the various outcomes measured at D0
(pre- treatment), D1 (1 month after treatment) and D2 (3 months after
the last treatment)

D0 D1 D2

VAS pain 8 4 2

IKDC 21,8 37,9 58,6

Time Treadmill Walk (minutes) 30" 10' 15'

Squat-Test (degrees) 20° 80° 100°
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Background
Body charts are a useful tool to assess pain in clinical practice.
Reporting symptoms on a body chart involves subjective body
spatial cognition and recognition over a standard two-dimensional
template that does not take into account human morphological vari-
ations. Patients with chronic low back pain (CLBP) have altered cor-
tical representation of the painful body part and mislocalization of
sensory information. However, subjects’ consistency in reporting
symptoms on a body chart has never been investigated. The aim of
the present study was to investigate the consistency in locating pres-
sure stimuli over the lumbar spine on a digital body chart with CLBP
and healthy participants.
Methods
Eleven patients with CLBP and nine healthy participants took part in
the study. All subjects received, in standardized body sites, 135 pres-
sure stimulations in a randomized order. For each subjects 15 out of
45 locations were randomly selected as follows: three for the left
upper-back region, three for the right upper-back region, three for
the left lower-back region, three for the right lower-back region and
three for the forearm (Fig. 21a). For each selected site three pressure
stimulations were performed using an algometer. During each stimu-
lation, participants were requested to locate the perceived stimulus
as a point drawn over a digital whole body chart (body chart dimen-
sions: 768x1024 pixels) (Fig. 21b). A custom software was used to
compared each group of three drawings representing the stimulation
points on the body chart, in order to investigate spatial and temporal
consistency in reporting the perceived stimuli; the barycenter of
three points reported for the same location was identified, and the
mean distance between the three reported points and the barycen-
ter was calculated for each of 15 locations.
Results
The mean distances between the three sites and their barycenters lo-
cated on the body chart was 10.68 (±3.7 SD) pixels in subject with
CLBP, 10.22 (±2.5 SD) pixels in healthy subjects. No significant differ-
ence between the two groups was observed. Consistency doesn’t seem
to change significantly among different body regions in both groups.
Conclusions
The consistency in locating the pressure stimuli is not significantly
different in patients with CLBP compared to healthy subjects. Further
investigation involving a larger sample is needed to confirm these
results.
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Background and objective
Malignant Spinal Cord Compression (MSCC) is one of the most im-
portant and critical medical emergency, especially in oncologic pa-
tients. It is defined as a compression that involves the dural sac and
its contents, due to primary tumor or to secondary causes as patho-
logical fractures. The aim of this study is to define early symptoms of
MSCC and to provide physical therapists the necessary indications in
differential diagnosis of Low Back Pain.
Methods
We searched electronic databases, MEDLINE, PEDro and Google
Scholar. Two reviewers independently reviewed the list of potentially
eligible studies in literature from 2000 until 2015. We included stud-
ies regarding cord compression in an adult population, due to a pri-
mary tumor or a secondary cause, localized in the thoracic spine.
Results
The research in the databases identified 142 articles. 67 were ex-
cluded because duplicated and 32 because of the title and the ab-
stract, yielding a total of 43 articles, of which 25 with full text
availability. 14 cross references were added for a total number of 39
articles finally included.
Discussion
Oncologic patients are more incline to develop MSCC but it can ap-
pear also as first presentation in asymptomatic subjects. The primary
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tumors that are more incline to develop MSCC are breast, prostatic
and pulmonary cancers. Clinical manifestations of MSCC are charac-
terized by pain localized in the lumbar spine, with VAS 8/10, aggra-
vating by laying down supine, coughing, sneezing, bending and
often identified by the patient as worsening, more frequently defined
as sharp and shooting. The presentation of motor, sensitive and
neurological deficits represents malignancy in evolution.
Conclusions
Early presentations of MSCC has been identifying and reported as clinical
manifestations that provide the elements to conduct a clinical reasoning
that leads to a differential diagnosis of low back pain; for these reasons it
is necessary to recognize early signs and symptoms and refer the patient
to a clinician that can treat this medical emergency as soon as possible.
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Background
Doubts on the efficacy of exercise treatment for adolescents with
Idiopathic Scoliosis (IS) still exist.
Design
Prospective observational controlled cohort study nested in a pro-
spective database started in March 2003.
Methods
Setting: outpatient tertiary referral clinics. Participants: consecutive pa-
tients from start of the database to 31/12/2010. Inclusion criteria: IS;
Risser 0–2; 11° to 20° Cobb; age 10 years or more; first evaluation. Exclu-
sion criteria: consultations only; immediate prescription of a brace.
Groups: 1) Physiotherapic Specific Scoliosis Exercises - SEAS school (PSSE:
at least 45 min/week, 3 cognitive behavioral sessions/year); 2) Controls
(CON: less than 15 min/week); 3) Usual Physiotherapy (UP: other insti-
tutes/protocols). End-Of-Treatment (EOT): medical prescription, bracing,
Risser 3. Failures: bracing for scoliosis; EOT above 30°. Statistical analysis:
intent-to-treat (ITT: drop-outs included as failures) and efficacy (EA: only
EOT patients). Relative Risk of failure (RR), 95% Confidence Interval (CI),
and clinical and radiographic changes have been calculated.
Results
Out of 327 patients, 34 (10%) were excluded due to bracing at
first evaluation. We included 293 adolescents: 145 PSSE, 95 UP,
53 CON, with no differences at baseline. Physicians prescribed
bracing (failure) without differences among groups. Failures and
drop-outs were 84 (28.7%) and 47 (16.0%), respectively: 21.4%
and 18.6% in PSSE; 33.7% and 9.5% in UP; 39.6% and 20.8% in
CON. Efficacy analysis (RR): CON vs PSSE, 1.90 (IC 1.48-2.33); UP
vs PSSE, 1.42 (1.01-1.82); CON vs UP, not significant. Intent-to-
treat (RR): CON vs PSSE, 1.51 (1.21-1.80); CON vs UP, 1.40 (1.08-
1.72); UP vs PSSE, not significant. At the end of exercises,
aesthetics (TRACE) ìmproved statistically in PSSE (1.8 points out
of 12) and UP (1.5), not in CON; only PSSE improvement was sta-
tistically better than CON.
Discussion and conclusion
Based on result of this study, the PSSE effectiveness for the treatment
of scoliosis patients is evident. Patients performing UP or nothing
(CON), compared to those treated with PSSE (SEAS), increase the risk of
failure (bracing and/or 30° at EOT) 1.9 and 1.4 times respectively (EA).
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Introduction
The Ashworth scale (AS) [1] and the Modified Ashworth scale
(MAS) [2] are the most commonly used clinical measures of
muscle spasticity. The aim of this review is to summarize findings
on psychometric properties of the Ashworth Scale and its modi-
fied versions for the evaluation of spasticity in subjects with cen-
tral nervous system diseases, according to different clinical
conditions and muscle groups.
Methods
Two independent investigators conducted an extensive search in
electronic databases (last search in July 2015), for complete ori-
ginal studies, published in English, reporting on Ashworth Scale
or its modified versions. The indices extracted from studies were
combined in the meta-analysis when the weighed k or the Intra-
class Correlation Coefficient (ICC) were used. The analyses were
performed for each version of the scale and for each muscle
group, whenever available at least two comparable studies. An
ICC ≥ .70 were considered acceptable for studies on groups of
subjects and an ICC ≥ .90 for measurements used in individuals
[3]. Quality assessment and risk of bias was assessed using a
modified version of the QUADAS list [4] and the COSMIN
checklist.
Results
Of 321 potentially relevant articles screened, 33 papers met all inclusion
criteria and 19 were included in meta-analysis. Combined correlation
coefficients of >.70 were found for intra- and inter- rater reliability for
the MAS when assessing elbow flexors and for the MMAS as a whole.
Similar results were evident when MMAS was used to assess elbow and
wrist flexors (only inter- rater) (Tables 10 and 11). The selected studies
had a quality score ranging from 63% to 100% (mean 84%). Rating for
methodology according to the COSMIN checklist are reported in tables.
Discussion
The use of MMAS as a whole and MAS to measure elbow flexors, as
well as MMAS for elbow and wrist flexors (only inter-rater) can be
considered suitable for studies on groups of subjects. The lacking of
acceptable reliability for the great part of versions of the scale for
several muscle groups may be explained both by the scales charac-
teristics and by the specific characteristics of the muscle tone.
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Table 11 (abstract P29) Intra-rater reliability (muscle groups)

Muscle
group

Reliability Correlation
coefficient
(95% CI)

No. of
studies

No. of
participants

COSMIN

MAS elbow
flexors

Intra-
rater

0.75 (0.68 to
0.82) a

6 201 4P/2F

MAS wrist flexors Intra-
rater

0.68 (0.56 to
0.80)

4 152 2P/2F

MAS hip
adductors

Intra-
rater

0.66 (0.61 to
0.71)

5 130 3P/2F

MAS knee flexors Intra-
rater

0.62 (0.48 to
0.76)

7 215 4P/3F

MAS knee
extensors

Intra-
rater

0.53 (0.36 to
0.71)

2 37 2P/0F

MAS ankle
plantaflexors

Intra-
rater

0.60 (0.52 to
0.68)

7 215 4P/3F

MAS elbow
flexors

Inter-
rater

0.77 (0.62 to
0.91) a

5 211 3P/2F

MAS wrist flexors Inter-
rater

0.68 (0.49 to
0.87)

4 132 3P/1F

MMAS elbow
flexors

Inter-
rater

0.83 (0.72 to
0.94) a

3 100 0P/3F

MMAS wrist flexors Inter-
rater

0.87 (0.78 to
0.96) a

2 45 0P/2F

MAS hip
adductors

Inter-
rater

0.60 (0.41 to
0.80)

5 110 3P/2F

MAS hip internal
rotators

Inter-
rater

0.63 (0.43 to
0.83)

2 55 0P/2F

MAS elbow
flexors

Inter-
rater

0.60 (0.46 to
0.74)

6 178 4P/2F

MAS knee
extensors

Inter-
rater

0.37 (0.34 to
0.41)

2 37 2P/0F

MAS ankle
plantaflexors

Inter-
rater

0.45 (0.36 to
0.54)

7 195 4P/3F

MAS Modified Ashworth Scale, MMAS Modified Modified Ashworth Scale, P poor,
F fair
a correlation coefficient >0.70

Table 12 (abstract P30) Sample characteristics (N=443)

All
patients

TACI LACI PACI POCI p

(N=443) (N=86) (n=116) (n=185) (n=56)

Gender (males) 164 30 41 67 26 .461

Age 72.5±11.0 70.9
±12.2

73.1
±12.4

73.2
±10.1

71.0
±10.1

.313

Side of
hemiplegia (right)

189 38 51 92 23 .080

Time since
stroke (days)

18.0±14.0 21.0
±18.0

16.0
±11.0

16.0±8.0 26.0
±18.0

.217

Table 13 (abstract P30) Outcome measures scores between limbs at
T1, T2, and T3

Limb All patients TACI LACI PACI POCI

(N=443) (N=86) (n=116) (n=185) (n=56)

Admission Upper 37.5±34.2 11.8±21.9 55.2±31.2 30.2±29.6 64.7±32.4

Lower 47.1±28.4 28.4±24.7 60.6±27.8 42.7±24.5 62.1±26.6

Discharge Upper 52.6±35.4 19.2±26.0 70.5±29.5 48.7±31.6 79.8±25.6

Lower 61.3±25.1 45.2±22.4 70.9±26.1 59.0±21.6 73.7±22.8

Follow-up Upper 62.2±31.0 22.2±28.1 76.2±27.9 55.2±32.6 83.8±23.2

Lower 66.5±24.5 54.1±24.4 74.1±25.3 64.5±22.3 76.3±21.2

Table 10 (abstract P29) Reliability (scales as a whole)

Reliability Correlation
coefficient (95% CI)

No. of
studies

No. of
participants

COSMIN

AS Inter-rater 0.66 (0.59 to 0.73) 2 68 1P/1F

MAS Inter-rater 0.66 (0.55 to 0.78) 10 321 6P/4F

MMAS Inter-rater 0.85 (0.79 to 0.91) a 5 152 1P/4F

AS Intra-rater 0.57 (0.49 to 0.66) 2 47 1P/1F

MAS Intra-rater 0.67 (0.61 to 0.74) 9 277 3P/6F

MMAS Intra-rater 0.75 (0.62 to 0.88) a 2 53 0P/2F

AS Asworth Scale, MAS Modified Ashworth Scale, MMAS Modified Modified
Ashworth Scale, P poor, F fair
a correlation coefficient >0.70
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Introduction
A number of studies reported similar patterns of motor recovery of
extremities [1–3]. Anyway, different stroke subtypes can have distinct
motor outcomes [4]. The aim of this study was to compare the time
course of upper limb (UL) and lower limb (LL) in a sample of patients
who have had distinct subtypes of ischaemic stroke.
Methods
Consecutive patients following ischaemic stroke were recruited in a
rehabilitation ward and evaluated at admission, discharge and 1
month after discharge with the UL and LL motor parts of the Fugl-
Meyer scale (FM). To place the UL and LL data in the same scale, the
FM motor scores were divided by the total possible score for that ex-
tremity (66 for UL, 34 for LL), obtaining a percentage of the FM
motor score. Separate analyses of variance (ANOVA) for repeated
measures were performed for the whole sample and for samples of
each stroke subtype classified according to the Oxfordshire Commu-
nity Stroke Project (OCSP).
Results
Four hundred fortythree patients were included in the study
(Tables 12 and 13). All groups significantly improved motor func-
tion in both limbs (p<.001). Only within the TACI group LL im-
proved motor recovery more than UL (p<.001). No significant
difference between time course of UL and LL motor recovery
was found in the whole sample and in the other groups.
Conclusion
This study confirms a similar motor recovery in UL and LL in the
whole sample, but also shows that LL motricity recovers more com-
pletely than the UL motricity in the TACI group. Functional prognosis
should take into account the distinct stroke subtypes.
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Introduction
The Salford Gait Tool (SF-GT) is an observational tool developed to
assess the gait of children with cerebral palsy. SF-GT evaluates in a
sagittal plane the position of the lower limb joints during six specific
events of the gait cycle. A good reproducibility is reported for the
tool, the mean percentage agreement was found to be 77% and
75% for inter- and intra- rater reliability, respectively (Toro et al.,
2007). Some studies (Ong et al., 2008, Viehweger et al., 2010,
Brunnekreef et al., 2005) showed that the reliability of observational
gait analysis may be influenced by the clinical experience of the
raters. The purpose of this study was to verify if the experience of
the raters may influence inter-rater reliability of the SF-GT.
Methods
Standardized videos of gait of eight children (seven with cerebral
palsy and one with muscular dystrophy) were recorded. Three phys-
iotherapists with experience in pediatrics (FP), three physiothera-
pists with experience with adult individuals (FA) and three students
of physiotherapy completed the video-based SF-GT. The inter-rater
reliability were estimated for each joint and for each phase of the
gait cycle, with the Intraclass Correlation Coefficient (ICC) and the
Standard Error of Measurement (SEM). As reported by Fitzpatrick
(1998) ICC values ≥ .70 were considered acceptable.
Results
The inter-rater reliability for joints were acceptable for both FA
(ICC=.745; SEM=1.34) and for FP (ICC=.743; SEM=1.05) while for stu-
dents the ICC was .644 (SEM=1.54). The inter-rater reliability for the
gait phase was acceptable for both FA (ICC=.774; SEM=0.55) and FP
(ICC=.765; SEM=0.60), while it was under the threshold of .70 for stu-
dents (ICC=.438; SEM=1.02).
Conclusions
FA and FP showed higher reliability, whereas students did not
achieve acceptable reliability. We can therefore assume that the re-
liability of the SF-GT can be influenced by the experience of the
raters. There were no differences between FA and FP, suggesting
that clinical experience more than the specific field can influence
the reliability of SF-GT.
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Background and objectives
Several studies showed that a motor training enhances neuroplasticity
in healthy people. Preliminary studies suggested that a somatosensory
discrimination training may stimulate the use of cognitive processes,
such as movement planning and monitoring, which can be useful dur-
ing the execution of active motor tasks [1–3]. The aims of this study
were to assess the effect of a somatosensory discrimination training on
brain functional activity during different tasks and on motor and sensory
abilities. Preliminary data found in a small sample of participants were
presented at the 1st Congress of the European Academy of Neurology.4

Materials and methods
Thirty-eight young healthy subjects were enrolled from a convenience
sample and randomized into 2 groups. The experimental group under-
went ten 30 minutes daily sessions of shape, surface and two-point
distance discrimination training (5 times/week for 2 weeks); during the
same period the control group performed 10 minutes sessions of sim-
ple objects manipulation. Right hand sensory (Two Point Discrimination
test), motor (9 Hole Peg test, Minnesota Manual Dexterity test and Fin-
ger Tapping test) and fMRI with three different tasks (1. tactile stimula-
tion; 2. manipulation of a simple object; and 3. a complex active motor
task) evaluations were performed at baseline and after the training.
Results
After the training, all participants performed better at dexterity tests
but the improvement was higher in experimental group. Moreover,
in the experimental group an increased activation of the contralateral
post-central gyrus was observed during the tactile stimulation and
manipulation tasks, whereas during the complex motor task the acti-
vation was increased in the contralateral striatum and pallidum and
reduced in the ipsilateral pre/post-central gyri. Conversely, in the
control group the recruitment of the contralateral cerebellum was in-
creased during the active motor task.
Discussion
These findings confirm in a larger sample of participants that a som-
atosensory discrimination training enhance the activity of the contra-
lateral primary sensory cortex during tactile stimulation and object
manipulation tasks. Furthermore, it influences the strategies of cor-
tical areas activation during hand movement.
Conclusion
Based on the data presented, a somatosensory discrimination training
might be useful in the rehabilitation of specific neurological impairments.
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Table 14 (abstract P33) Clinical and demographic characteristics of the
sample

Subject 1 Subject 2

Age (years) 66 75

GCS 15 15

LCF 5 5

DRS 13 10

MAS 1+ 1+

Time since stroke (days) 35 42

GCS Glasgow Coma Scale, LCF Levels of Cognitive Functioning, DRA Disability
Rating Scale, MAS Modified Ashworth Scale

Fig. 22 (abstract P33) Blood pressure a, heart rate b, oximetry c
during tilt-table training, with and without FES. Data are mean, error
bars indicate 95% confidence interval
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Background and objective
Stroke is a leading cause of long-term disability in the world, resulting
in physical and cognitive impairments and reduced quality of life [1].
Recently, robotic systems have been proposed in the rehabilitative
treatment and several studies proved their effectiveness [2, 3]. There-
fore, the purpose of this study was to investigate the short-term effects
of an orthostatic training on a robotic system in patients with severe
acquired brain injury (ABI).
Materials and methods
Two subjects with ABI were undergone to an orthostatic training using
Erigo® (Hocoma AG, Switzerland), a dynamic tilt-table with integrated
robotic stepping, used with step-synchronized functional electrical
stimulation (FES) to the legs. Each subject performed 11 treatments
with Erigo® lasting 30 minutes, carried out with and without FES, ad-
ministered on alternate days. The treatment involved a tilting to 30° in
the first 5 minutes, increasing to a maximum of 80° according to the
clinical condition of the patient and tolerance towards orthostatic train-
ing. The treatment was in addition to conventional physiotherapy.
Blood pressure (BP), heart rate (HR) and oximetry were recorded at the
baseline and every 5 minutes during the treatment. The Modified
Ashworth scale (MAS) was administered before and after each session.
Results
Two subjects were recruited (Table 14), which carried out 11 treatments
among three weeks; the incomplete sessions were seven. The results
showed an improvement of clinical measures and a muscle tone de-
creased in the lower limbs in both subjects. There was no significant
difference in the improvement of orthostatic tolerance (BP, HR,
oximetry) comparing treatment with or without FES (Fig. 22).
Discussion
The training with Erigo® has shown an improvement of vital parame-
ters; however, no difference was detected between treatment with
and without FES; the values of the 95% confidence intervals were
similar between the two types of intervention. The number of incom-
plete sessions was consistent with literature [4].
Conclusion
Subjects showed a global improvement in orthostatic tolerance and a
decrease of muscle tone in the short term. Further studies are needed
to determine if the results are stable over time, and which patients
could benefit from this training.
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Table 15 (abstract P34) Synthesis of studies reviewed

Authors PEDro
value

N QTFS Intervention
group

Control
group

Outcome
measures

Results Follow-
up

Sterling
et al.
(2009)

5/10 39 Grade
II

Spine manual
therapy at
C5- C6 spinal
level: 3 sets
of 1’ cervical
lateral glide
with 1’ rest
between sets

Manual
contact
at C5-C6
spinal
level
without
movement

Pressure
Pain
Threshold
Thermal
Pain
Threshold
NFR
(threshold
and VAS)

Only NFR
increased
significantly

Short
term

Picelli
et al.
(2011)

7/10 18 Grade
I- II

Fascial
Manipulation
technique: 3-
sessions
(each 30’)
every 5 days

Daily
training
program
including
20’ of neck
mobilization
exercises +
10’of neck
muscle
stretching:
10 sessions
in 2 weeks

Active
cervical
ROM
Neck
pain (VAS)
Disability
problems
related to
neck pain
(NDI)
Pression
pain
threshold
(algometer)

Only
cervical
ROM
increased
significantly

2
weeks

Antolinos-
Campillo
et al.
(2013)

7/10 40 Grade
I -II

Suboccipital
muscle
inhibition for
4’

Active
movement
of the hip
and knee
joints on
the
opposite
side for 4’

Elbow
ROM
during
ULNT-1
Neck
pain
(VAS)
Free-
pain grip
strenght
(dynamometer)

Only
elbow
ROM
increased
significantly

Short
term

Table 16: QTFS Quebeck Task Force scale (Grade I: neck pain, stiffness or
tenderness without physical signs; Grade II: neck complaint and musculoskeletal
signs), NDI Neck Disability Index, VAS Visual Analog Scale, ULNT-1 Upper Limb
Neurodynamic Test of the median nerve, NFR Nociceptive flexion reflex

Fig. 23 (abstract P34) Flow of studies through the review
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Background and Objective
There are many therapeutic approaches aimed at treating whiplash
and its associated disorders (WAD). Manual therapy (MT) is com-
monly used in the management of WAD. However, no comprehen-
sive reviews have been published on the effectiveness of spinal
manipulation/mobilization and soft tissue mobilization techniques
in these patients. Aim of this study was to identify and synthesize
literature on MT for patients suffering from WAD.
Material and Methods
A systematic literature review of randomized clinical trial studies was
conducted searching in Pubmed, PEDro, and Embase. The search
was performed by combining the terms “whiplash injuries” and
“musculoskeletal manipulations” or “spinal manipulation”. Only stud-
ies with a Pedro Scale ≥5, addressed to humans, and written in English
were considered. Any limitation about publication period was set. The
search strategy is shown in Fig. 23.
Results
Three studies were identified1–3 and synthetized in Table 16. MT
techniques included were: spinal mobilization (C5-C6 lateral glide),1

fascial manipulation technique (localized frictions),2 and sub-occipital
muscle inhibition (constant and painless pressure).3 Outcomes were
expressed in at least one of the following: neck pain (VAS),1–3 disabil-
ity related to neck pain (Neck Disability Index),2 active cervical range
of movement (ROM),2 elbow ROM performing Upper Limb Neurody-
namic Test of the median nerve,3 pressure pain threshold,1,2 thermal
pain thereshold,1 nociceptive flexion reflex,1 and free-pain grip
strength.3 Only limited effectiveness of manual techniques was found
(detailed results are reported in Table 15).
Discussion
This review highlighted the paucity of high-quality studies conducted
to analyze effectiveness of MT techniques in patient suffering from
WAD. The three studies identified had a limited sample size, no long-
term follow-up, and two1,3 of them did not use a common cervical
treatment as a contrast. The heterogeneity of manual approaches
confirms the little agreement between therapists as to the ideal
treatment for these patients. Nevertheless, results seem to be prom-
ising and further studies based on MT in WAD are strongly needed.
Conclusion
The evidence to support the use of MT is poor due to a lack of primary
studies to investigate the effects of these treatments in WAD.
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Fig. 24 (abstract P35) The ROC curve evaluates diagnostic ability
of tests to discriminate the true state of subjects, finding the
optimal cut off values. To determine the optimal cut-off point, we
maximized sensitivity and specificity incorporating ethical issues
for correct and false diagnosis. Thus, priority was given to higher
sensitivity level to avoid the risk of not correctly diagnosing (and
including to treatment) patients who had pathological scars.Total
and overall scores of the PSAS and OSAS were plotted; solid dots
-a, b, c, and d- represent the optimal cut-off point for each
score, respectively

Table 16 (abstract P35) Results of ROC analysis

PSAS score PSAS overall OSAS score OSAS overall

Range score 0-60 points 0-10 points 0-60 points 0-10 points

Cut-off point <28 points <6 points ≤17 points <5 points

Area Under Curve 0.701 0.629 0.817 0.616

Sensitivity 75% 75% 87.5% 75%

Specificity 64.3% 57.1% 64.3% 50%
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Background and Objective
Early assessment and treatment of pathologic scars can have a high
impact on the final outcome [1, 2]. The main difficulty remains the
ability to determine whether a scar will become a source of patho-
logic problems, and thus require an adequate treatment by the
physiotherapist [2]. Our goal was to identify a clinical screening tool
to be used for early detection of what can be considered a patho-
logic post-surgical scar, i.e. a scar which requires treatment in a re-
habilitation setting.
Material and methods
This study used a cross-sectional design. The screening tool was
represented by the Patient and Observer Scar Assessment Scale
(POSAS) [3], a recommended instrument for clinical evaluation of
post-surgical scars that is composed by two subscales: one reflect-
ing the patient’s (PSAS) and one the observer’s (OSAS) point of
view [3]. The POSAS was administered to a sample of 23 patients
with post-surgical scars at a mean time of 63 days from surgery
(range: 14 to 90 days). At the same time, a team of experts (two
physiotherapists and a physiatrist) judged independently whether
the scar had to be treated (pathologic scar group) or not (non-
pathologic scar group). Conflicts were resolved by consensus. A
ROC analysis was used to identify the threshold value of the
POSAS subscales (total score and overall opinion) that better dis-
criminates the two groups of patients.
Results
The scale that best discriminated patients with a problematic scar
from those that did not undergo a treatment was the OSAS total
score, with a cut-off threshold of ≤17 points (AUC 81.7%; sensitivity:
87.5%; specificity: 64.3%) (Fig. 24). The cut-off values for all scales are
showed in Table 16.
Discussion
The POSAS was originally intended to be used as an outcome
measure. Our study showed that the OSAS subscale had also a
good ability to discriminate two groups of patients with and with-
out problematic scars after surgery. This will help physiotherapists
undertaking surgical procedures that are not aware of scar
management.
Conclusions
The POSAS, and in particular the OSAS subscale score, can be used
as an early screening tool to prevent any pathologic scar and under-
taking appropriate therapeutic measures.

References
1. Vercelli S, Ferriero G, Sartorio F, Stissi V, Franchignoni F. How to assess

postsurgical scars: a review of outcome measures. Disabil Rehabil.
2009;31(25):2055–63.

2. Téot L. Clinical evaluation of scars. Wound Repair and Regeneration
2002;10:93–7.

3. Draaijsers JL, Tempelman FR, Botman YAM, et al. The Patient and
Observer Scar Assessment Scale: a reliable and feasible tool for scar
evaluation. Plast Reconstr Surg. 2014;113:1960–1965.
P36
The anatomical basis of genetic dystonia: a multimodal MRI study
Elisabetta Sarasso1, Federica Agosta1, Aleksandra Tomić3, Silvia Basaia1,
Nataša Dragašević3, Marina Svetel3, Massimiliano Copetti4, Vladimir S.
Kostic3, Massimo Filippi1,2
1Neuroimaging Research Unit, San Raffaele Scientific Institute, Vita-Salute
San Raffaele University, Milan, Italy; 2Department of Neurology, Institute
of Experimental Neurology, Division of Neuroscience, San Raffaele
Scientific Institute, Vita-Salute San Raffaele University, Milan, Italy; 3Clinic
of Neurology, Faculty of Medicine, University of Belgrade, Belgrade,
Serbia; 4Biostatistics Unit, IRCCS-Ospedale Casa Sollievo della Sofferenza,
San Giovanni Rotondo, Foggia, Italy
Correspondence: Elisabetta Sarasso (elisabetta.sarasso@hotmail.it) –
Neuroimaging Research Unit, San Raffaele Scientific Institute, Vita-Salute
San Raffaele University, Milan, Italy
Archives of Physiotherapy 2016, 6(Suppl 1):P36

Background and objective
Primary dystonia has been associated with over 14 different genotypes,
most of which follow an autosomal dominant inheritance pattern with



Table 17 (abstract P37)

Correlation coefficient p value

Delta inclination (X) vs Delta Cobb (Y) 0.1453 0.1435

Delta inclination (X) vs Delta ATR (Y) −0.1203 0.9257

Delta inclination (X) vs Delta TRACE (Y) −0.087 0.8443

Group 1 Main upper slope a

Delta inclination (X) vs Delta Cobb (Y) 0.2578 0.5030

Delta inclination (X) vs Delta ATR (Y) −0.1915 0.5484

Delta inclination (X) vs Delta TRACE (Y) −0.1824 0.5989

Group 2 Main lower slope a

Delta inclination (X) vs Delta Cobb (Y) −0.1314 0.5807

Delta inclination (X) vs Delta ATR (Y) 0.0873 0.9330

Delta inclination (X) vs Delta TRACE (Y) 0.0458 0.9041

a The main slope is defined as the most frontally flexed segment of the spine
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reduced penetrance [1]. This study investigated cortical thickness and
white matter (WM) tract alterations in a large cohort of asymptomatic
and symptomatic subjects carrying different DYT mutations.
Materials and methods
This study included 9 asymptomatic mutation carriers (4 DYT1, 4 DYT6,
1 DYT10) and 26 symptomatic mutation carriers (7 DYT1, 7 DYT6, 9
DYT5 or dopa-responsive dystonia, 1 DYT18, 1 DYT10, and 1 DYT25). 37
age- and sex-matched healthy controls were also studied. Subjects
underwent 3D T1 weighted and diffusion tensor (DT) MRI [2, 3]. Cortical
thickness measures were analyzed using surface-based morphometry.
Tract-based spatial statistics (TBSS) was applied to compare DT MRI
metrics between groups on a voxel-by-voxel basis.
Results
No cortical thickness abnormalities were found in asymptomatic muta-
tion carriers relative to controls. When compared to healthy subjects
and asymptomatic carriers, symptomatic DYT mutation carriers showed
cortical thinning of motor and frontal areas bilaterally. Compared to
controls, asymptomatic carriers showed a pattern of increased mean
(MD) and radial (radD) diffusivities and decreased fractional anisotropy
(FA) of the right internal capsule, corona radiate and WM underneath
motor areas. The pattern of WM abnormalities in symptomatic patients
relative to controls showed only a small region of decreased FA in the
WM close to the right premotor cortex and a more widespread increase
of MD, radD and axial diffusivity involving both motor and extramotor
pathways. No DT MRI differences were observed between asymptom-
atic and symptomatic mutation carriers.
Discussion
This study revealed that specific WM alterations can be identified in
asymptomatic DYT mutation carriers, supporting the hypothesis that
these changes are causative rather than an effect of the disorder. In
addition, the analysis of the DT MRI eigenvalues revealing a different
pattern of abnormalities in clinically manifesting (increased axD and
radD) and non-manifesting (increased radD, unchanged axD) muta-
tion carriers may allow to gain insight into the possible determinants
of penetrance.
Conclusions
Whether different DYT mutations are associated with specific struc-
tural changes remains to be tested in larger groups of DYT mutation
carriers.
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Introduction
The relative difference of the inclination of the upper and lower limit
of scoliosis curves and its possible effects on final results of a conser-
vative treatment is unknown. Aim of the study: to evaluate if the final
results of scoliosis specific exercises (SEAS) is correlated to the differ-
ence between the upper and lower slope of the end vertebrae.
Materials and methods
Study design: retrospective cohort study. Population: 29 scoliosis con-
secutive subjects (26 female), mean age 12.10 ± 1.04, mean initial
Cobb angle 13,95° ± 4,39°, from ISICO clinics. Among these patients
23 finished therapy whit curves below 30°, thus avoiding brace treat-
ment, while 6 had to wear a brace to stop the curve progression.
Inclusion criteria: Idiopathic scoliosis (IS) at start, final results availabil-
ity; single curve; treated with exercises only. Exclusion criteria: all
secondary scoliosis, unavailability final data; start of treatment with
brace. All patients have been treated with the SEAS approach.
Statistical analysis: correlation analysis was done between the delta
of inclination of the end vertebrae (DI), the delta of Cobb degrees
(DC), the TRACE (Trunk Aesthetic Clinical Evaluation -DT), the ATR
(trunk rotation -DA), pre-post treatment; and the localization of the
vertebra with major inclination and results.
Results
The data analysis did not reveal any statistically significant correlation
between DI and DC, DT and DA. The localization of the end vertebra
with major inclination did not influence the results of the treatment
(see Table 17).
Discussion
According to the present results we can reject the null hypothesis:
the inclination of upper and lower limit of the curves, does not in-
fluence the final result of SEAS treatment. The small convenience
sample size can bias results, hence it's necessary to enlarge the
population, with wider inclusion criteria, in order to have more
powerful and generalizable results.
Conclusion
The relative inclination of the apical vertebrae does not affect
the final result of the treatment, nevertheless, the limit of the
present research as the clinical experience guides us to take into
consideration also the upper and lower slopes of the curve and
their relations, during the preparation of the corrective move-
ment, combining it with ATR, Cobb degrees and frontal unbal-
ance of the spine.
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Background and aim
Myofascial pain syndrome (MPS) is defined as a regional pain character-
ized by the presence of one or more myofascial trigger point. Different
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treatments are currently available for MPS but there is no consensus in
the literature on the best therapy approach. RCT are considered the
gold standard for determining the cause and effect relationship be-
tween interventions and outcomes and allow to assess the effect-
iveness of different treatments. The present study aims to describe
the reported quality of RCTs indexed in PEDro for MPS.
Materials and methods
A literature search was performed using PEDro database in December
2014. Pre-defined search strategies were designed to identify pub-
lished RCTs aimed to investigate the efficacy of at least one physio-
therapy intervention for MPS. PEDro scale was used to assess the
methodological quality. Two reviewers extracted year of publication
and PEDro score for the selected RCTs. The relationship between
trial quality and time was evaluated using regression analyses for
the PEDro total score.
Results
A total of 557 records were retrieved from search strategies and data
from 170 RCTs for MPS published between 1978 and 2014 were ana-
lysed. The mean (±SD) total PEDro score was 5.5±1.6, with half of the
included RCTs ranging from 5 to 6. The number of RCTs for MPS and
the average PEDro score increased over time. The total PEDro score
was related to time, with the total PEDro score increasing by an aver-
age of 0.315 points every five years between 1978 and 2014 (Fig. 25).
Discussion and conclusion
The number of RCTs for MPS increased considerably in the last decade.
The overall reported methodological quality of RCTs for MPS is
moderate although a trend toward an improvement of methodo-
logical quality can be noticed. Further improvement is necessary to
both improve the validity of systematic reviews and to inform clinical
practice.
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In this abstract the authors describe the utility of the Patellar Pubic
Percussion Test (PPPT) to diagnose a pelvis fracture in two patients
who had a negative pelvis and femur x-ray after a fall. This study has
been published as a full-text article after the 5th S.I.F. Congress [1].
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Background
MDI Rehabilitation is generally considered a difficult task with great
relevance for the proprioception recovery, but no clear methods are
recognized to approach this crucial aspect. Increased understanding of
the cortical changes observed with functional MRI analysis potentially
offers opportunities for novel treatment methods to re-stabilize the
shoulder. Suggestions to integrate cognitive aspects come from studies
on “action observation treatment” and “graded motor imagery”.
Target
This study report preliminary results from a pilot study on the use of a
new standardized rehab method focused on enhancing proprioceptive
GH and ST proprioceptive control, to be added to the strength recov-
ery: the so called Ha-t-Ha (Hand to Hand) method.
Method
A preliminary group of 6 patients (22±8 years old) suffering of MDI
were assessed with DASH, WOSI and SPADI questionnaires before
and 8 months (±2.5) after a strength recovery, integrated by home
based daily Ha-t-Ha exercises. The Ha-t-Ha method is based on
standardized sequences of exercises with every 3 wks increasing
difficulty scale (hand to hand closed chain open eyes, hand to hand



Table 18 (abstract P41) Language levels according to the ADOS
system

Class 1 Class 2 Class 3 No TTB

(N° 10) (N° 6) (N° 7) (N° 50)

Absence of language 70% 66,6% 71,4% 46%

Single words 30% 44,4% 14,3% 36%

Simple sentences 0% 0% 14,3% 12%

Fluent 0% 0% 0% 6%
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closed chain closed eyes, hand front to hand open chain slow and
then fast motion)
Results
Post rehab results shows a decrease of 63% (from 46,7 to 17,2) and
65,6% (from 61,5 to 21,2) of DASH and SPADI functional limitation
score respectively and the increase of 154% (from 29,7 to 75,3) of
the WOSI index score. VAS of patients appreciation was 9,2 (scale
0–10). Patients evaluation of relevance of video recording for home
implementation was 9/10.
Conclusion
Ha-t-Ha method seems to be effective in the MDI rehab. A second
phase comparing larger number of patients rehabilitated with or
without the Ha-t-Ha method is needed to assess the plus value of
the system.
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Background and objectives
Till now there is no standardized clinical method of assessment of
Toe walking (TW) in autism. Moreover, it seems that the persistence
of toe walking can be related to language impairment1 even if sys-
tematic observations in the literature are poor. The aims of this
cross-sectional study are: 1) to assess the prevalence of toe walking
in an ASD cohort; 2) to describe the clinical patterns of presentation
of TW; 3) to evaluate the relationship between TW presentation pat-
terns and the severity of autism with particular regard to language
delay.
Materials and methods
The study includes 73 consecutive children (60 males, 13 females;
mean age = 14,7 years) diagnosed with autism according to the
DSM V criteria and under observation at our institute. A therapist
assessed the presence of Tiptoe behavior (TTB) during standing,
walking and running using direct observation and interview of the
main caregiver living with the children. The severity of autism and
the language delay severity was established using the ADOS (2nd
version) assessment test.
Results
Overall: 23 children (31,51%) presented TTB. Ten children (13,70%)
exhibited it while standing, walking and running (class 1), six
(8,22%) only during walking and running (class 2) and seven chil-
dren (9,59%) only during running (class 3). The ADOS mean scores
of non TTB children (20.32 (5.39 SD)) and of TTB children (23.39
(5.35)) were not significantly different. Otherwise there were no
significant differences in the mean overall ADOS score of the TTB
children according to the three TTB classes. Instead we found that
language delay severity was correlated with the presence of TTB
(p <0.05).
Discussion
At our knowledge, this is the first study that shows the presence of
three different pattern of presentation of TW in ASD patients and
that analyzes and finds a relationship between TTB and severity of
language delay.
Conclusions
TTB frequently manifests itself in individuals with Autism. It may
occur in three mutually exclusive modalities, which include what is
commonly defined toe walking. The presence of TTB is correlated to
language delay severity.
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Introduction
Given the natural tendency of the scoliotic thoracic spine to change
its orientation towards the flattening, the reliability of assessment of
sagittal plan mobility is more and more important. The plumb line
distances and the inclinometer angles represent a set of important
information but does not allow to obtain objective data about the
dynamics of this portion of the spine. The aim of the study is to ver-
ify the repeatability and reproducibility of a new test for sagittal
plane measure
Design
Test retest study.
Methods
A specific test has been developed to measure the mobility of the thor-
acic spine in the sagittal plan. The AKV (Active Kyphosis Value) is per-
formed with the patient in all fours. Using a statometer it is possible to
measure the height of a reference point of the spine parallel to the
floor and in an aligned position. We can compare this value with the
same point of the spine in a maximum kyphotisation position, calculat-
ing the difference by subtraction. Population: 50 subjects (39 females
and 11 males), age 11.4-13.7 years (mean 12.1). The measurements are
performed twice by two different blinded physiotherapists. Statistical
analysis is performed by an independent operator. The statistical ana-
lysis was performed with the Bland and Altman method, a test used to
assess agreement with repeated measures.
Results
Repeatability assessment: mean value of the first series of measurements
= 8.134; mean value of the second series of measurements = 8.126;
mean of differences = 0.04 (SD 0.96); confidence interval = 1.83/-1.93.
Reproducibility assessment: mean of differences = 0.20 (SD 1.91); confi-
dence interval = 3.55/-3.99.
Discussion
The low reliability of the results in the reproducibility assessment in-
dicates that an adequate training is necessary for the operators per-
forming the test. Also for this reason, in the follow in time we will
evaluate another more valid methods for the data collection.
Conclusion
The results of the study allow the clinical use of the test even if fur-
ther research is needed to assess the sensitivity.
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Table 19 (abstract P44) Responsiveness of NRS (Numerical Rating Scale)
and ODI-I (Oswestry Disability Index, Italian version)

Total Improved Not
improved

NRS

Minimum Detectable Change (MDC) 9.77 7.98 9.75

Effect Size (ES) 1.15 1.29 0.65

Effect Size (Guyatt) 1.25 1.41 0.65

Standardised Response Mean (SRM) 1.21 1.38 0.65

Optimal cut-off point (AUC; sensitivity;
specificity)

17.5
(0.85;90.3;37.5)

ODI-I

Minimum Detectable Change (MDC) 5.72 4.23 8.14

Effect Size (ES) 1.0 0.95 0.15

Effect Size (Guyatt) 0.87 0.86 0.15

Standardised Response Mean (SRM) 1.0 1.25 0.17

Optimal cut-off point (AUC; sensitivity;
specificity)

7.5
(0.76;90.3;56.7)

AUC Area Under (ROC) Curve

Fig. 26 (abstract P44) Flow-chart
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In this oral communication the authors describe the results of a system-
atic review aimed at estimating the accuracy of pain drawing (PD) in
identifying psychological distress in people with subacuyte or chronic
low back pain. The study has been published as a full-text article after
the 5th S.I.F. Congress [1]. Based on the 7 studies included in the review,
the authors concluded that the current evidence does not support the
accuracy of PD in detecting psychological distress in this population.
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Background and objective
The Oswestry Disability Index (ODI) is one of the most widely used
questionnaires measuring Low Back Pain-related disability. The respon-
siveness of the ODI Italian version (ODI-I) was investigated in subjects
complaining of non-specific LBP, however to date no study was made
on other clinical conditions. This study aimed to investigate the respon-
siveness and the minimum important change of the ODI-I in subjects
with lumbar spondylolisthesis (SPL).
Materials and methods
151 patients with symptomatic SPL completed the ODI-I, the 0–100
Numerical Rating Scale (NRS), and performed the Prone and the Supine
Bridge Tests to measure lumbar muscles endurance, pre- and post-
treatment. The global perception of effectiveness was measured with a
7-point Likert scale. Responsiveness was assessed by distribution
methods [Minimum Detectable Change (MDC); Effect Size (ES); Standard-
ized Response Mean (SRM)] and anchor-based methods (ROC curves).
Results
The mean number of sessions was 8 ±2 and the mean duration of
the treatment was 2 ±1 months. The main ODI score pre-treatment
was 22.8 ±12.9 and the main post-treatment change was −10.7 ±0.9.
All other outcome measures (NRS, PBT, and SBT) showed statistically
significant improvements after the period of treatment. The MDC
was 4.23; the ES was 0.95 and the SRM was 1.25; ROC analysis revealed
an area under the curve of 0.76 thus indicating moderate discriminat-
ing capacity; the best cut-off point for the dichotomous outcome was
7.5 (sensitivity 90.3% and specificity 56.7%).
Discussion
The main ODI-I score and the main post-treatment changes were
similar with those calculated in another study on SPL subjects; the
changes in ODI-I scores are in line with the minimum important
change proposed in literature (a reduction of 10 points, or a decrease
of 30% compared to baseline). The changes in ODI-I score appeared
also significantly related to the amount of perceived improvement
and were coherent with the changes in the other outcome measures,
concerning lumbar pain and muscular endurance.
Conclusions
Our results showed a relevant and comparable effect of the treatment
on the ODI-I score. The ODI-I proved to be responsive in detecting
changes after physical therapy treatment in subjects with lumbar SPL.
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Table 20 (abstract P45) Relations Between Clinical Tests, Pain and
Disability

Spearman Correlations Rank-biserial correlations

PBT SBT ASLR PIT PLE AM

NRS coefficients −0.168 −0.296 −0.241 −0.501 −0.348 −0.306

p-values 0.0939 0.0026 0.0152 <.0001 0.0004 0.0018

ODI-I coefficients −0.304 −0.377 −0.281 −0.398 −0.421 −0.365

p-values 0.002 0.0001 0.0045 <.0001 <.0001 0.0002

AM Aberrant Movements, ASLR Active Straight Leg Raise, NRS Numerical Rating
Scale, ODI-I Oswestry Disability Index- Italian Version, PBT Prone Bridge Test,
PIT Prone Instability Test, PLE Passive Lumbar Extension Test, SBT Supine
Bridge Test

Fig. 27 (abstract P45) Study flow chart
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Background and objective
Clinical instability is considered one of low back pain (LBP) subgroups
and can be recognized using tests evaluating lumbar stabilization
during active or passive movements or measuring muscle endur-
ance. Despite a recent systematic review confirmed that these tests
may be recommended, at the current state of knowledge a complete
investigation of their diagnostic accuracy is still needed. The aims of
this study were: (1) to investigate the relationship between the clinical
tests detecting spinal instability and the perceived pain and disability
in non-specific low back pain (LBP); (2) to investigate the relationship
between endurance and instability tests.
Materials and methods
101 subjects (57.4% females, mean age 45.4 years) with non-
specific LBP were included in this study from June to December
2014. Four instability tests [aberrant movements, active straight
leg raising (ASLR), prone instability test (PIT), and passive lumbar
extension test (PLE)], and two endurance tests [prone bridge test
(PBT) and supine bridge test (SBT)] were performed by three
physical therapists with expertise in orthopaedic manual therapy.
Their results were compared with the Numerical Rating Scale
and the Oswestry Disability Index, evaluating pain and disability,
respectively.
Results
AMs resulted positive in 55 subjects (54.7%), ASLR in 61 (60.4%), PIT in
35 (34.6%), and PLE in 39 (38.6%). The means (SD’s) for the PBT and for
the SBT were 24.32 (25.92) and 81.46 (65.36), respectively. A low to
moderate significant relationship between pain, disability and all tests
but PBT was observed. A low to moderate significant relationship be-
tween instability tests and endurance tests was shown. The results of
PBT and SBT were significantly related to the duration of symptoms
(p-value = 0.0014; p-value = 0.0203, respectively).
Discussion
Our data evidenced the existence of a significant relationship between
disability and all clinical tests. A similar relationship was found with the
amount of pain for all tests, with the exception of PBT.
Conclusion
From a clinical point of view, more positive results on clinical instability
tests may be expected in LBP subjects with higher level of disability or
pain. The persistence of pain may significantly reduce anterior and pos-
terior core muscles endurance.
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Background and objectives
The use of downloadable mobile applications (apps) in clinical practice
is increasing, thanks to the widespread use of smartphones [1]. Usually,
these apps are user-friendly, low expensive, and potentially they can
bring important benefits to healthcare providers and patients. The aim
of this study was to provide a review of clinician-oriented apps avail-
able for physical therapists, namely the apps intended for clinical use
by healthcare providers, both for patient assessment and treatment [2].
Material and methods
A literature search was conducted on Medline database up to August,
2015. Only articles published in English were selected, without



Table 21 (abstract P46) Characteristics of apps for physical therapists
Authors App Platform Sensor Cost Description

Category:
Balance

Cerrito et al.
(2015)

- Android Accelerometer
&
magnetometer

- Measure the sit-to-
stand

Franco et al.
(2013)

iBalance-ABF iOS Accelerometer,
gyroscope &
magnetometer

- Balance training
through an integrated
and configurable
auditory-biofeedback
loop

Gefen et al.
(2015)

iPhone
Balance
Application

iOS Gyroscope - Balance training by
interfering with the
anticipatory
processing of visual
information

Patterson et al.
(2014)

SWAY Balance iOS Accelerometer Free Assessment of
balance

Galán-Mercant
et al. (2014)

xSensor Pro iOS Accelerometer - Measure trunk
accelerations in the
Romberg Test

Category:
Clinical test

Ferretti et al.
(2014)

SmartJoint Android
& iOS

Accelerometer
& gyroscope

- Measure anterior tibial
translation (Lachman
Test)

Williams et al.
(2013); Yoon
et al. (2014)

TiltMeter iOS - Free App to perform the
Weight Bearing
Lunge Test and
Trochanteric
Prominence Angle
Test.

Category: Gait

Capela et al.
(2015)

- BlackBerry Accelerometer,
gyroscope &
magnetometer

- Measure the Six
Minute Walk Test.
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restriction of publication period. The search strategy is shown in
Fig. 28. The bibliographies of the selected articles were then exam-
ined for additional relevant articles with the same characteristics. Pa-
pers dealing with apps not addressed to physical therapists, intended
to provide reference or educational information, or apps that require
the use of external devices, were excluded. For each app we synthe-
tized the following characteristics: operating platform system, smart-
phone sensor used by the app, cost, description and intended use.
Results
The literature search produced initially 1365 articles, 57 of which
were included in this review. Thirty-nine apps were classified into 6
different categories: balance (assessment or treatment; 5 apps), clin-
ical tests (2 apps), gait analysis (9 apps), goniometric tools (18 apps),
assessment of pain intensity (1 app), tremor assessment (4 apps). The
characteristics of each app are reported in Table 21.
Discussions
To our knowledge, this is the first study that reviewed apps for a phys-
ical therapy intended use. Most of the apps have been proposed to be
used as a measuring instrument -especially for range of motion meas-
urement (ROM)- more than for the treatment. Quality (and quantity) of
information available for each app is very heterogeneous: some of
them have been subjected to a rigorous validation process from differ-
ent research groups, while other lack of basic information such as
name, cost, or sensor used.
Conclusions
This review synthesized the validated apps that physical therapists
can use with confidence in clinical practice, both for patient assess-
ment or treatment.
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Isho et al. (2015) - Android Accelerometer - Measure trunk
accelerations during
gait

Nishiguchi et al.
(2012)

- Android Accelerometer - Gait analysis

Yamada et al.
(2012)

- Android Accelerometer - Gait analysis

Yang et al.
(2012)

- Android Accelerometer - Gait analysis

Cheng et al.
(2013)

GaitTrack Android Accelerometer - Measure the Six
Minute Walk Test

Juen et al.
(2014)

Yamada et al.
(2011)

RollingBall Android Accelerometer - Assess dual-tasking
ability as prediction
tool for risk of falls

Mellone et al.
(2012)

uTUG Android Accelerometer
& gyroscope

- Measure the Timed
Up and Go Test

Galán-Mercant
et al. (2013;
2014)

xSensor Pro iOS Accelerometer - Ten Meters Extended
Timed Get-Up-and-Go
Test

Category: Goniometrics

Johnson et al.
(2015)

- Android Magnetometer - Measure shoulder
abduction

Yan et al. (2013) - Android Magnetometer - Measure shoulder
ROM

Quek et al. (2014) - Android Accelerometer
&
magnetometer

- Measure cervical ROM

Jenny (2013) Angle iOS Accelerometer - Measure knee flexion

Shin et al. (2012);
Tousignant-
Laflamme et al.
(2013); Werner
et al. (2013; 2014)

Clinometer Android
& iOS

Accelerometer Android
free, iOS
1,99 €

Measure cervical
shoulder ROM

Papers excluded after 
screening titles/abstracts 

(n = 1306) 

Titles identified  through 
Medline search  

(n = 1365) 

Papers excluded after 
screening titles/abstracts 

(n = 0) 

Potentially-relevant articles retrieved for evaluation of full text  
(n = 82) 

Papers excluded after evaluation of full text (n = 25) 
did not meet the exclusion criteria (n = 23) 

reviews (n =  2) 

Papers included in review  
(n = 57) 

Additional titles identified  
through hand search  

(n = 23) 

Fig. 28 (abstract P46) Flow of studies through the review. The
following search strategy was used: (smartphone OR “smart phone”
OR iPhone OR Android OR IOS OR BlackBerry OR “Windows phone”
OR app OR apps) AND (rehabilitation OR physiotherapy OR “physical
therapy” OR quantification OR measure OR assessment)



Table 21 (abstract P46) Characteristics of apps for physical
therapists (Continued)

Jacquot et al.
(2012); Qiao
et al. (2012)

CobbMeter iOS Accelerometer 8,99 € Measure the Cobb
angle on radiographs

Tousignant-
Laflamme et al.
(2013)

Compass iOS Magnetometer Free Measure the cervical
ROM

Ferriero et al.
(2011; 2013);
Jeon et al.
(2013); Otter
et al. (2015)

DrGoniometer iOS Camera 11,99 € Measure elbow, knee
and first
metatarsophalangeal
joint ROM

Mitchell et al.
(2014)

GetMyROM iOS Accelerometer 2,99 € Measure active
shoulder external
rotation

Wellmon et al.
(2015)

Goniometer
Pro

Android
& iOS

Accelerometer 14,99 € Measure ROM

Wellmon et al.
(2015)

Goniometer
Records

Android
& iOS

Accelerometer Free
demo

Measure ROM

Ege et al. (2013);
Walter et al.
(2013)

Hallux Angles iOS Accelerometer
& camera

Free Radiographic
measurements of
hallux valgus angle,
intermetatarsal angle,
and distal metatarsal
articular angle

Kolber et al.
(2013); Salamh
et al. (2014);
Vohralik et al.
(2014)

iHandy Level iOS Accelerometer Free Measure ankle
dorsiflexion, lumbar
ROM and lordosis

Oïhénart et al.
(2012)

iShould iOS Accelerometer
& gyroscope

- Functional
assessment of
shoulder

Hambly et al.
(2012);
Ockendon et al.
(2012); Milanese
et al. (2014)

Knee
Goniometer

iOS Accelerometer 4,99 € Measure knee ROM

Franko et al.
(2012); Izatt et al.
(2012); Balg et al.
(2014); Qiao et al.
(2014)

Scoliogauge iOS Accelerometer - Measure trunk
rotation in patients
with idiopathic
scoliosis.

Jones et al.
(2014)

Simple
Goniometer

iOS Accelerometer 0,99 € Knee ROM

Shaw et al.
(2012)

TiltmeterPro iOS - - Measure the Cobb
angle on radiographs

Category: Pain

De la Vega et al.
(2014)

Painometer Android
& iOS

- Free Assess pain intensity
(Faces Pain Scale–
Revised, Numerical
Rating Scale,
Coloured Analogue
Scale, Visual Analog
Scale)

Category:
Tremor

Arora et al.
(2015)

- Android Accelerometer,
voice recorder,
touch screen

- Detection and
monitoring of
symptoms of
Parkinson's disease

Daneault et al.
(2013)

- BlackBerry Accelerometer - Detection and
monitoring of tremors

Joundi et al.
(2011)

iSeismo iOS Accelerometer Free Measure frequency of
lower limbs tremor

Kostikis et al.
(2014)

iTremorSense Android
& iOS

Accelerometer
& gyroscope

Free Measure hands
tremor
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Background and objective
In recent years the use of robotics developed in functional recovery
of the paretic limbs resulted a valuable instrument in the world of
rehabilitation medicine [1]. In patients with acquired brain injury
the robotic devices perform their role through the application of
graduated forces on segments of the upper or lower limbs. Our
study aims to compare the effectiveness of robotic intervention on
the functional recovery of the hand with respect to the rehabilita-
tion program based on a sensory- motor training protocol.
Material and methods
Twenty-seven patients (14 males and 13 females, age 71±15), af-
fected by ischemic or hemorrhagic stroke in a subacute phase, were
recruited. Subjects were then randomly assigned to the two treat-
ment groups. One group, Amadeo® Robotic System (ARS), underwent
the treatment 1 hour/day, divided into two sessions, 5 days a week,
with the robotic device (Tyromotion GmbH Graz, Austria); this robot
determines flexion-extension movements of fingers with predeter-
mined pattern. The other group, Sensory-Motor Training Protocol
(SMTP), underwent for the same amount of time an intensive re-
habilitation program articulated on 6 active and/or passive exercises,
specifically designed for the hand. The total duration of treatment
was three weeks. Evaluations have been performed on patients at
the baseline (T0) and at the end of treatment (T1). Primary outcomes
of the study were represented by the Fugl-Meyer (FM) and Motricity
Index (MI) scores. Secondary outcomes were the Box and Block Test
(BBT) [2], the Manual Muscle Test (MMT) [3] and the Modified
Ashworth Scale (MAS) [4].
Results
Both groups presented statistical improvements in all scales scores
without a statistically significant difference between the groups.
Discussion
Both groups showed a significant improvement at the MI, the FM
and the BBT. These results demonstrate that the robotic rehabilita-
tion with Amadeo® was as effective as the sensory-motor protocol.
Conclusions
The most important advantage of robotic devices is the possibility to
provide intensive, well tolerated, repetitive and interactive training
without overburdening therapists.
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Table 22 (abstract P47) Baseline (T0) and post-treatment (T1) assess-
ment and pre-post comparisons in the Sensory-Motor Training Protocol
(SMTP) group and in the Amadeo® Robotic System (ARS) group

SMTP ARS

T0 T1 p value T0 T1 p value

MI 55.6 67.8 0.000110 53.4 65.0 0.000292

FMA 31.3 44.3 0.000047 35.7 48.2 0.000009

MMT- upper limb 21.4 28.8 0.000017 23.3 30.6 0.000034

MMT- hand 3.8 6.8 0.000115 4.1 6.9 0.000003

BBT 5.2 21.6 0.000015 6.1 15.1 0.001828

FIM 58.4 83.1 0.000119 51.9 93.6 0.000005

MAS-shoulder 0.0 0.0 1 0.2 0.3 0.334282

MAS-elbow 0.2 0.7 0.007685 0-7 0.7 1

MAS-wrist 0.2 0.5 0.075304 0.5 0.6 0.472822

MAS-fingers 0.0 0.2 0.172490 0.2 0.2 0.744309

MI Motricity Index, FMA Fugl-Meyer Assessment, MMT Manual Muscle Test, BBT
Box and Block Test, FIM Functional Independence Measure, MAS Modified
Ashworth Scale

Fig. 29 (abstract P47) Mean pre-post treatment changes
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Background
CIPNM is common complication of critical care and may cause severe
weakness of limb and respiratory muscles [1, 3], impairing motor function
and negatively affecting daily living and quality of life. When CIPNM
is severe there may be little or no recovery [2,4]. In patients with
CIPNM and mechanical ventilation for more than seven to ten days,
the mortality increases from 19% up to 84%. Moreover, at one-year
follow-up only one out of four with CIP recovered [5]. Physical
rehabilitation for patients with CIPNM may help recovery, improve
activities of daily living, and prevent complications, although there
are no published RCTs that confirm this assumption [2]. High qual-
ity evidence [2] seems to suggest early rehabilitation, but the most
appropriate rehabilitation approach and its frequency and intensity
are still undefined [4].
Patient and methods
We describe a 48 year old man, hospitalized in Intensive Care Unit
for septic shock and multi-organ failure. During mechanical ventila-
tion, he developed diffuse and marked weakness, and with electro-
physiological support the diagnosis of severe CIPNM was made.
One month from the onset of neuromyopathic symptoms, he started
physical therapy in our rehabilitation Center. The rehabilitation treat-
ment focused on strengthening of the lower limb and deep abdominal
muscles with exercises of increasing difficulty (e.g. in supine and side
positions, single leg bridge and standing position). Balance training,
mobility training and activities to improve aerobic capacity were also
included. Duration and frequency of exercise training were 45 minutes
and twice a day for five times a week, respectively.
Results and conclusions
Despite his serious clinical and neurophysiologic conditions at onset,
the studied patient with CIPNM showed a good and extraordinary
functional recovery after a 3 months physical therapy program. The
relation between the changes of electrophysiologic testing and the
functional improvement exhibited by the patient as a result of the
planned rehabilitation treatment for the severe polyneuromyopathy
will be also presented and discussed. Our clinical description con-
firms the need for more evidence to guide the best practice in this
neuromuscular disorder.
Consent for publication
The authors have written informed consent from the patient, and
consent to publish. The relevant documents can be provided on
request.
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Background & objective
Achilles tendinopathy is a common soft-tissue disorder that affects
both athletes and active non-athletes, causing functional limitation



Table 23 (abstract 49) Progression of training in EdUReP

1st- 4th week
(Education and
Unloading
phase)

5th week
(Reloading
phase)

6th week 7th week 8th week

Manual
Therapy

30 min I-ASTM 30 min I-ASTM 30 min I-ASTM 30 min I-ASTM 30 min I-ASTM

Stretching 4 x 30 sec
bilateral static
stretching of
hamstrings,
triceps surae
and ileo-tibial
band

4 x 30 sec
bilateral static
stretching of
hamstrings,
triceps surae
and ileo-tibial
band

4 x 30 sec
bilateral static
stretching of
hamstrings,
triceps surae
and ileo-tibial
band

4 x 30 sec
bilateral static
stretching of
hamstrings,
triceps surae
and ileo-tibial
band

4 x 30 sec
bilateral static
stretching of
hamstrings,
triceps surae
and ileo-tibial
band

Stationary
bike

20 min (100
watts, 90–100
rpm, 120–140
bpm)

40 min cross
traininga

40 min cross
traininga

40 min cross
traininga

40 min cross
traininga

Swimming
pool (50 m)

- 10 pools twice
a week

16 pools twice
a week

20 pools twice
a week

30 pools twice
a week

Treadmill - 20 min, 9 km/h 30 min, 11 km/h 30 min, 12 km/h 40 min, 14 km/h

a10’ at 100 Watts, 100–110 rpm (revolution per minute) + 5’ at 150 Watts, 70
rpm + 3’ at 200 Watts, 80 rpm + 2’ at 250 Watts, 90 rpm (sequence repeated
twice; heart rate training target: 120–140 heart beats per minute)

Fig. 30 (abstract P49) Instrument-assisted augmented soft-tissue
mobilization technique applied to Achilles tendon (a), gastrocnemius
(b), soleus (c) and hamstrings muscles (d)
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and pain [1]. Depending on the exact site of the pain, Achilles tendi-
nopathies can be subdivided into mid-portion and insertional (IAT).
IAT accounts for about 20-25% of Achilles tendinopathies.2 Conserva-
tive approaches for treating IAT have proven poorly effective [2]. The
Education, Unloading, Reloading, and Prevention (EdUReP) is an
evidence-based theoretical model [3] that aims to reduce functional
limitations and disability of patients with tendon disorders, but it has
never been applied in a clinical setting. The aim of this study is to
describe the application of EdUReP combined with Instrument-
Augmented Soft Tissue Mobilization (I-ASTM) – a manual therapy
that is believed to produce analgesic, vascular, and structural remod-
eling effects on soft tissues [4] – in the treatment of IAT.
Material and methods
A 51-year-old active man with left IAT for about 9 months reported
severe pain that forced him to discontinue sports activities. The pa-
tient was previously unsuccessfully treated with a high-load eccentric
training program. He then decided to undergo a comprehensive 2-
month rehabilitation program according to EdUReP (Table 23),
including 8 sessions of I-ASTM (Fig. 30). Outcome measures were:
Visual Analogue Scale (rating pain during Achilles tendon palpation
test), Passive Straight Leg Raise test, Single Leg hop test, Patient-
Specific Functional Scale, and Foot and Ankle Ability Measure.
Results
The patient achieved clinically significant results that persisted over a
6-month- long follow-up, in all outcomes, and resumed his usual
sports activities without pain or limitations. An ultrasound scan
showed the improvement in the tendon structure.
Discussion
The EdUReP incorporates a composite approach to IAT [5], treating
the patient from a more global perspective; it treats not only the
symptoms, but also addresses to causal factors of symptoms, includ-
ing technical errors, poor biomechanics, and the impaired tendon
structure.
Conclusions
This is the first study applying the EdUReP approach plus I-ASTM in a
patient with IAT, and the results suggest that the comprehensive
proposed approach might be effective in the treatment of patients
with IAT. Further studies are warranted.
Consent for publication
The authors have written informed consent from the patient, and
consent to publish. The authors also have consent to publish the
photographs in Fig. 30. The relevant documents can be provided on
request.
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