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INTRODUCTION SCIENCE DIRECTOR IAMMM
Jacob Pa:jn, MD, PhD, 1st Science Director

PRESENT AND FUTURE ACTIVITIES OF IAMMM,
Olavi Airaksinen, MD, PhD AEB Chairman
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UPDATED REVIEW OF THE EFFICACY IN M/M MEDICINE
Olavi Airaksinen, MD PhD
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FINAL UPDATE SYSTEMATIC REVIEWS OF REPRODUCIBILITY (KAPPA) STUDIES OF
ALL REGIONS OF THE LOCOMOTOR SYSTEM 2016 BASED ON THE IAMMM
QUALITY SYSTEM
Jacob Pa:jn, MD, PhD, 1st Science Director IAMMM
In previous reports the results of reviews of (kappa) reproducibility studies in the literature
were presented for all regions of the locomotor system (skull, cervical, thoracic, shoulder,
lumbar/pelvic/hip, upper and lower extremi?es). Based on the IAMMM protocol for
reproducibility studies a quality system was developed for this kind of studies. All the data of
the diﬀerent regions of the locomotor system were merged in a database.
!64 publica?on have been iden?ﬁed for analysis. Based on the evaluated single diagnos?c
tests of the diﬀerent published studies, 2646 substudies were deﬁned. The inclusion
comprised all reproducibility studies that were published ?ll 2015. In 93.6% of these studies
single diagnos?c procedures were evaluate. In only 6.4% a combina?on of tests were
evaluated to make a ﬁnal diagnosis. In 65% of the selected items of the quality system a
signiﬁcant correla?on was found with the kappa value of the studies.
Based on regression analysis items were selected, which explained the variance of the kappa
values.
These 25 items formed the basic collec?on to judge the quality of a reproducibility study.
Dependent of the cut-oﬀ level of the maximal total points of 50, two levels of quality were
deﬁned.
Quality level 1: ≥75% of the basic collec?on of items = ≥38 points
Quality level 2: ≥60% and < 75% of the basic collec?on of items = ≥ 30 point and < 38 points
The diagnos?c procedures out of the selected studies (based on the two quality levels) can
been implemented in the educa?onal system of Manual/Musculoskeletal Medicine
Per region of the locomotor system the diagnos?c tests that meet the two quality level
criteria will be presented. The consequences of the ﬁndings will be discussed.
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BACK TO BASICS: MUSCULOSKELETAL MATTERS IN MAINSTREAM UNDER-AND
POSTGRADUATE TEACHING IN THE UNITED KINGDOM
Jens Foell, MD, PhD
Imperial College London, Faculty of Medicine, School of Public Health, London, United
Kingdom
Musculoskeletal pain is a huge burden on individuals and society: up to 60% of people who
are on long-term sick leave cite musculoskeletal pain as the primary reason for absence. Over
1 in 5 people with (chronic) musculoskeletal disorders receive incapacity beneﬁts.
The assessment of musculoskeletal func?on is diﬃcult, because there is no biomedical
inves?ga?on which can independently demonstrate the pain experience. Moreover the
assessment of musculoskeletal func?on is inevitably a comment on the presumed causes and
consequently management strategies of chronic pain.
There is no standardised undergraduate curriculum in UK medical schools. Musculoskeletal
topics appear predominantly in Orthopaedics, Rheumatology and Neurology within the
undergraduate curriculum. “GALS” has been developed as a basic tool for musculoskeletal
assessments, but never got established as standard in rou?ne musculoskeletal care across
the disciplines.
There is no standardised na?onal exit-exam in UK higher medical educa?on. Musculoskeletal
maCers are part of the core curriculum in General Prac?ce.
Whilst the level of granularity in rela?on speciﬁc ?ssue characteris?cs is very low, the
comprehensive examina?on focuses on the comprehensive assessment of the ?ssues in its
regional (one joint above, one joint below, contralateral side) and social context.
The competencies of musculoskeletal prac??oners across disciplines and professions are
currently the subject of boundary ﬁghts between the stakeholders.
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FUNDAMENTAL RESEARCH IN MANUAL/MUSCULOSKELETAL MEDICINE: AN
PROPOSAL TO APPROACH OF THE LITERATURE
Jacob Pa:jn MD PhD
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FUNCTIONAL RADIOLOGY AND MANUAL/MUSCULOSKELTAL MEDICINE
Johan de Mey MD PhD
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CERVICAL FACET JOINT NARROWING DURING AGING: PRELIMINARY RESULTS OF A CT
SCAN STUDY
Maarten van Eerd, MD, Jacob Pa:jn, MD, PhD1
1Maastricht

University Medical Centre (UPCM), Dept. Anesthesiology and Pain Management,
Maastricht University, The Netherlands

BACKGROUND:
In previous studies it was shown that subjec?ve judgement of standard cervical X-rays, such
as intervertebral disc narrowing, anterior and posterior osteophytes, spondylarthri?s
completely were reproducible proven diagnos?c procedures (kappa ranging from 0.63-0.90).
Validi?on of the subjec?ve judgement was performed with CT scan Mul?planar Radiology
(MPR) as reference test. A kappa value of 0.63 (Po 0.94, Pindex 0.09) a sensi?vity of 95.2 % and
speciﬁcity of 78.9 % were found. However, it was also concluded that due to superposi?on,
the facet joint cannot be judged with respect to degenera?ve abnormali?es in standard Xray.
MATERIALS & METHODS:
The CT scans of the same popula?on of 120 pa?ents was used as in previous research of
intervertebral disc narrowing. 6 age brackets comprising 20 CT scans matched for gender.
Test-retest measurements were performed in a separate age group of 20 subjects. The
measurements of the distance of the facet joint cleU was performed with the a standardised
protocol
PRELIMINARY ESULTS:
Test-retest measurements of the distance of the facet joint cleU in cervical CT (MPR) method
showed a perfect reproducibility illustrated by an intra-class correla?on (ICC) of 0.917 for
sagiCal plane and ICC 0.906 for the transversal plane. A clear rela?on was found with gender.
Facet joint distance showed a rela?on with the intervertebral disc of the level of the facet
joint.
CONCLUSION:
Narrowing of the cervical facet joint shows a clear rela?on with aging.
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INTER-OBSERVER RELIABILITY OF THE ASSESSMENT OF CERVICAL RADIOGRAPHIES IN
SMALL CHILDREN
Heiner Biedermann, MD
Privat Praxis, Köln, Germany

The morphological and func?onal analysis of spinal – and especially occipito-cervical (o/c) –
radiographs adds considerable depth and precision to the clinical examina?on of our
pa?ents. In small children and even more so in newborns, the immaturity of the pictured
structures impedes the extrac?on of this informa?on. A solid knowledge of the radiological
analysis of the o/c region in adults is a necessary pre-requisite to familiarize oneself with the
problems and piyalls of the evalua?on of these radiographs in newborns and toddlers.
The data sets we aim for can be grouped in two classes:
1. frequent informa?on found in most/all radiographs, i.e. laterality of the occipitocervical (o/c) junc?on
2. rarely found anomalies ( < 20%), i.e. fused vertebrae
In pilot studies we found that the iden?ﬁca?on of the second class is closely linked to the
correct detec?on of the former. In reproducibility studies one needs nominal data, which
produce the best base for a useful analysis. So – as a pars pro toto – we agreed on the
laterality as the criterion we based our assessment on. As shall be shown this quality is by no
means trivial to analyse.
The presenta?on will comprise of three parts:
1. The case for radiographs as an essen?al component of the decision-making model
2. Some prac?cal examples to illustrate the complexity of determining the laterality in
the o/c junc?on
3. Our results, which show, that aUer an appropriate training period a very sa?sfactory
level of inter-observer reproducibility was obtained.
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IN VIVO MAGNETIC RESONANCE IMAGING MEASUREMENT OF SPINAL CORD
DISPLACEMENT IN THE THORACOLUMBAR REGION OF SUBACUTE
INTERVERTEBRAL DISC PROTRUSION PATIENTS
Pesonen J*, Rade M*#, Könönen M§, Mar]la J§, Vanninen R§, Kankaanpää M=, Airaksinen
O *.

*Department of Physical and RehabilitaNon Medicine, Kuopio University Hospital, Kuopio, Finland;
#Josip Juraj Strossmayer University of Osijek, Faculty of Medicine, Orthopaedic and RehabilitaNon
Hospital “Prim. dr. MarNn Horvat”, Rovinj, CraoNa;
§Department of Radiology, Kuopio University Hospital, Kuopio, Finland; =Department of Physical and
RehabilitaNon Medicine, Tampere University Hospital, Tampere, Finland

INTRODUCTION:
Straight leg raise (SLR) test is a widely used clinical test to evaluate neural ?ghtness in
pa?ents with low back pain and scia?c symptoms or radiculopathy. Earlier studies by Rade et
al. have shown that during the SLR test in asymptoma?c volunteers the spinal cord in the
thoracolumbar region slides distally in response to the clinically applied SLR test [1, 2, 3]. To
authors’ knowledge no previous noninvasive, in vivo data has been shown whether the same
phenomenon occurs with pa?ents with scia?c symptoms due to intervertebral disc
protrusion (IDP).
STUDY DESIGN:
Controlled radiological study.
METHODS:
We studied ten voluntary pa?ents who had scia?c symptoms due to subacute IDP. First a
spine specialist diagnosed the lumbar disc protrusion with an MRI scan. Then the subjects
underwent 1.5-T MR imaging (Siemens Aera, Erlangen, Germany) during the passive bilateral
SLR using T2-weighted turbo spin-echo fat-satura?on sequence. The displacement of the
medullar cone rela?ve to the upper intervertebral surface of the adjacent vertebra during
the passive bilateral SLR was quan?ﬁed and compared with the posi?on of the conus in the
neutral (anatomic) posi?on and with unilateral SLR. Each movement was performed twice for
evalua?on of reproducibility. 2 observers repeated the measurements. Four prac??oners
performed the maneuvers in a random sequence to avoid series eﬀects.
RESULTS:
The preliminary unpublished data suggests that with pa?ents who have subacute IDP the
medullar cone moves less with SLR performed on the symptoma?c leg (0,63mm, p=0,0009)
compared with SLR performed on the asymptoma?c leg (1,85mm, p=0,004) at comparable
degree of hip ﬂexion during SLR.
CONLUSION:
The data collected suggests that the symptoma?c nerve root moves less than the
asymptoma?c, contralateral one. Quan?ta?ve func?onal MRI data thus clariﬁes the
mechanisms why SLR test is a useful tool to assess neural ?ghtness of symptoma?c scia?c
pa?ents.
KEY WORDS:
Spinal cord, Radiculopathy, Low back pain, Straight leg raise, Intervertebral disc protrusio
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3D-CERVICAL KINEMATICS OF THE SPINE: DO SEGMENTAL MOTION ANALYSIS STUDIES
LEARN US SOMETHING WE DIDN’T KNOW YET”.
E.Caerysse, PhD
Head of ArtroKInemaNcs Research group (ARKI), Vrije Universiteit Brussel, Belgium

Since decades manual techniques are being widespread used in diagnosis and treatment for
cervical problems. Many of these techniques are based on anatomical and morphological
knowledge from hugely available anatomy books and from concepts of joint kinema?cs
generally generated in the 80’s and 90’s. Joint models of regular solids of revolu?on depicted
as hinge joint, ball and socket joints, ore slightly more complex saddle and ellipsoid joints are
s?ll used to explain combined intra-ar?cular rota?onal and transla?onal mo?on
components. Although oUen very convenient, joint mo?ons are oUen explained based on
these models and the generally accepted morphological features of the surrounding
ligamentous and capsular soU ?ssues.
A growing knowledge on anatomical variability and complexity of artrokinema?cs have
progressively ques?oned standard theorems. Evolu?on of registra?on methods from 2D
towards 3D, and more sophis?cated analysis methods add to the knowledge and
understanding of the possible impact and eventual risks of these manual techniques.
The cervical spine is considered an extra vulnerable region for MT-interven?on, and the
understanding of the complex 3-dimensional segmental kinema?cs is of high relevance in
view of the limita?on of present concepts as well as the cri?cs related to the possible and
suspected risks.
A slowly growing amount of informa?on became available during the last 10 to 20 years,
combining informa?on about 3D-morpholgical aspects with intra-ar?cular kinema?cs is
helping to broaden the view on manual therapy eﬃcacy in this region, including aspects of
variability and varia?on.
The segmental eﬀects of regional mobiliza?on and High Velocity Trust (HVT) techniques can
be demonstrated based on cadaver studies. Results demonstrate that pure planar mo?ons
seldom occur and 3D kinema?cs need to be interpreted in toto, including combined
rota?onal and transla?onal mo?on components and there interrela?onships. A
s many kinema?c aspects of what manual therapist intend to induce seem to be
unpredicted, unpredictable, and oUen unintended and variable, a deepening of our
knowledge is impera?ve.
However, at present prac?cal, ethical and methodological issues limit the possibili?es. Very
recently very promising and hopeful perspec?ves merge from the evolu?on in medical
imaging techniques possibly opening new ways of research to develop our knowledge in this
ﬁeld and opening new horizons to professional clinicians for more science based approaches.
Figure, graphical representa?on of C1-C2
kinema?cs during rota?onal a HVT-technique
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PAIN REFERRAL PATTERN OF THE LONGUS COLLI MUSCLE IN HEALTHY ADULT SUBJECTS
Amir Minerbi, MD PhD
Department of Physiology and Biophysics, Technion Faculty of Medicine, Haifa, Israel.
Pain referral from skeletal muscles has been known for decades, and speciﬁc referral paCerns of most
skeletal muscles have been inves?gated and described.
The longus colli muscle is a neck ﬂexor believed to play an important role in pain origina?ng in the
neck region, including pain resul?ng from whiplash injuries. Despite the clinical importance aCributed
to it, the pain referral paCern of the longus colli has previously been described only in a small cohort
of subjects.
In this research, we aimed to delineate the pain referral paCern of the longus colli muscle. 41 Healthy
volunteers underwent deep massage of the longus colli followed by dry needling of the muscle.
The par?cipants depicted the distribu?on of the pain they experienced on a standard blank manikin,
as a part of the ques?onnaires they ﬁlled in.
Their drawings were digi?zed and used to produce pain paCern histogram maps.
The pain referral paCern during needling of the longus colli was primarily local, with referral to the
ipsilateral ear and lateral to the ipsilateral eye.
Some par?cipants reported pain on the contralateral side of the neck.
The pain referral paCern of the muscle during deep massage was similar.
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INTERRATER RELIABILITY OF THE EXAMINATION OF THE UPPER CERVICAL SPINE –
RESULTS OF MONO CENTER STUDY
Kay Niemier, MD, PhD
Klinik für Manuelle Therapie, Klinik fur Wirbelsäulen-, Gelenkleiden und Schmerztherapie,
Kompetenzzentrum fur Schmerzmedizin, Hamm, Germany
INTRODUCTION:
In studies manual treatment of the upper cervical spine has been shown to be eﬀec?ve, but for many
condi?ons its eﬀec?vity remains unclear. Furthermore the reliability of many tests is not proven.
As part of a research project regarding the eﬀec?vity of manual therapy in trea?ng chronic tension
headache we performed a Delﬁ-process to iden?fy relevant clinical ﬁndings and tests and checked
reliability of these tests.
METHODS:
In the working group we iden?ﬁed manual tests thought to be relevant for tension headache. The list
of these tests and test descrip?ons were mailed to more than 50 teacher of manual medicine in
order to approve tests and technique, to add tests and techniques, to reject tests or correct
techniques. AUer that the working group ﬁnalized the test procedures.
In the second step an inter- and intra-examiner reliability study was performed. For that, a small
group of tests, regarding soma?c dysfunc?on of C0/C1 and C1/2, tension of selected neck muscles
and palpa?on of pain (tender points) were selected for the ﬁrst part of the reliability study.
AUer a 3 days trainings period with an overall agreement of 90% between the examiners the
reliability for the chosen procedures were tested. Healthy subjects were examined according to a
standard examina?on protocol by 2 examiners on the same day and a second ?me by 1 examiner on
the following day. The examiners were in diﬀerent rooms and did not communicate the results with
each other.
RESULTS:
In the Delﬁ-process 24 tests relevant for chronic tension headache were iden?ﬁed. These tests are
related to soma?c dysfunc?on, muscle dysfunc?on, pain palpa?on, coordina?on and stabiliza?on. For
the ﬁrst part of the reliability study 2 tests for soma?c dysfunc?on, 4 muscle tests and 3 pain
palpa?on (tender points) were chosen.
In total 40 healthy subjects were examined. Tests for soma?c dysfunc?on showed a fair up to good
reliability (kappa 0,5-0,8, overall agreement 75-90%, incidence of posi?ve ﬁndings 14-50%). Reliability
for pain palpa?on was variable (kappa 0,2-1, Overall agreement 87,5-100%, incidence of posi?ve
ﬁndings 0-8,25%). The reliability for the tension test of the upper trapezius muscle was good (kappa
0,6-0,8; overall agreement 82,5-90%, incidence of posi?ve ﬁndings 5-24%). For the other muscles the
incidence of posi?ve ﬁndings was low and the results show poor kappa values.
DISCUSSION:
The Delﬁ-process was quite successful in iden?fying poten?al test for the manual/func?onal
examina?on of pa?ents with chronic tension headache. Furthermore the ﬁrst part of the reliability
study showed reliable tests for C0/1 and C1/2 and for the trapezius muscle. Because of a low
incidence of posi?ve ﬁndings in the other muscle tests, these test could not be shown reliable. Pain
palpa?on has been shown to be reliable before. A reliability study on pa?ents will be the next step to
increase the incidence and possibly show that these test are reliable.
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VALIDATION OF A MANUAL TEST FOR DETECTION OF LATEROFLEXION OF THE
THORACIC SPINE AND IT’S RELATION WITH A PREFERENTIAL SIDE-BENDING TEST
Menno van Hogezand MD, Sjef Ruee, MD, The Netherlands
The thoracic spine has a key func?on in the mobility of the spine (12 out of 24 mobile segments) and
serves as a facilitator of the mobility of the shoulder girdle. Although not well understood and
inves?gated, there may be a link with lumbar , cervical and shoulder dysfunc?on .
This study consists of four researches:
1- a literature review of the mobility of the thoracic spine;
2- a reproducibility study of three preferen?al movement tests of the thoracic spine;
3- a literature review of preferen?al movements of the thoracic spine;
4- the valida?on of a manual test of the thoracic spine.
Ad 1 and 3: as far as we know the last literature review on thoracic mobility was published in 2004.
Till today there has not been done a literature review on preferen?al movements of the thoracic
spine. In our studies tradi?onal materials and methods of literature reviews will be used.
Ad 2: an adapted version of an exis?ng reproducibility and validity protocol has been made and will
be executed within a short ?me. Partly this is a replica?on and ﬁne tuning of a past study on
preferen?al movement tests.
Ad 4: measurements has been done on the thoracic spine using clinical range of mo?on techniques,
ultrasound, op?cal mo?on techniques, radiographs (not recently), CT-scanning, and 3D magne?c
tracking systems. Our study will be done with a 3D magne?c tracking system. Till now sensors are
used to be placed on the skin of the subject. In this study sensors will be placed in the hand gloves of
the tester because we want to know whether the observa?on of the tester coincides with the
measurements. Also the subject will be asked about her/his experiences.
Widhe T. Spine: posture, mobility and pain. A longitudinal study from childhood to adolescence. Eur Spine J. 2001 Apr;10(2):118-23.
Miyakoshi N1, Kasukawa Y, Ishikawa Y, Nozaka K, Shimada Y. Spinal alignment and mobility in subjects with chronic low back pain with
walking disturbance: a community-dwelling study. Tohoku J Exp Med. 2010 May;221(1):53-9.
Krauss J, Creighton D, Ely JD, Podlewska-Ely J. The immediate eﬀects of upper thoracic translatoric spinal manipula?on on cervical pain and
range of mo?on: a randomized clinical trial. J Man Manip Ther. 2008;16(2):93-9.
Meurer A, Grober J, Betz U, Decking J, Rompe JD. BWS-mobility in pa?ents with an impingement syndrome compared to healthy subjects –
an inclinometric study. Z Orthop Ihre Grenzgeb 2004;142:415-20.
Theisen C, van Wagensveld A, Timmesfeld N, Efe T, Heyse TJ, Fuchs-Winkelmann S, Schofer MD. Co-occurrence of outlet impingement
syndrome of the shoulder and restricted range of mo?on in the thoracic spine--a prospec?ve study with ultrasound-based mo?on analysis.
BMC Musculoskelet Disord. 2010 Jun 29;11:135. doi: 10.1186/1471-2474-11-135.
Mannion AF, Knecht K, Balaban G, Dvorak J, Grob D. A new skin-surface device for measuring the curvature and global and segmental
ranges of mo?on of the spine: reliability of measurements and comparison with data reviewed from the literature. Eur Spine J. 2004 Mar;
13(2):122-36. Epub 2003 Dec 6.
Pa?jn J, Remvig L. Reproducibility and Validity. Study protocol formats for diagnos?c tests in Manual/Musculoskeletal Medicine. FIMM,
Edi?on 2011.
Van Wylick H. Voorkeursbewegingen: voorkeur of aƒeur? Asymmetrische bewegingsvrijheid toegeschreven aan een individueel
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DIAGNOSIS OF UPPER CERVICAL DYSFUNCTION IN CHILDREN WITH SCHOOL
PROBLEMS: IS IT WORTH LOOKING FOR? RESULTS OF AN AUDIT ON PATIENTS IN

OUR MANUAL MEDICINE PRACTICE

Be]na Küsgen, MD H. Biedermann, MD Cologne
Privat Praxis, Köln, Germany
BACKGROUND:
The importance of the occipito - cervical junc?on (o/c) on propriocep?on and motor control is widely
known. Its segmental muscles display a high density of receptors. Especially in the ﬁrst months of life
this vulnerable region has crucial inﬂuence on the sensory – motor development. In babies and small
children dysfunc?ons of this region have been described and studied extensively (KISS). In older
children dysfunc?on of the upper cervical spine (C0-C2) oUen is correlated with perceptual
processing deﬁcits leading to various problems in diﬀerent aspects of their life: e.g. postural control,
ﬁne motor skills
(handwri?ng/drawing), coordina?on, concentra?on, direc?onal hearing etc. In our pa?ents we ﬁnd
the inﬂuence of impaired func?on of the o/c junc?on on the above-men?oned aspects on a regular
base, which accordingly led to the acronym KIDD (KiSS- induced dyspraxy and dysgnosy).
AIM:
With large numbers of children treated for these stated problems by restoring func?on of the upper
cervical segments by Manual Medicine techniques in our rou?ne work we wanted to take a closer
look at children aCending schools for pupils with learning disabili?es. We hypothesized that those
children - aUer detec?on of dysfunc?on of their o/c junc?on - should beneﬁt from manual therapy in
a way that might subsequently be reﬂected and documented in a beCer school performance.
METHODS:
Five specialized schools in the Cologne area agreed to collaborate. AUer 3 ó years of con?nuous
sampling we were able to inves?gate a total of 72 children (age 6-12 yrs).
Se[ng: the children were preselected by their teachers who were briefed/trained beforehand what
signs in their pupils might be linked to c/o dysfunc?on. AUer the families gave their informed consent
to take part in our audit they came for a ﬁrst visit: here they were examined clinically, in case of a
posi?ve o/c dysfunc?on an X ray of the cervical spine was obtained, then they were blinded into a
treatment or a sham treatment group. 6 weeks aUer the ini?al visit all came back for a follow up
appointment and those who had been in the sham group at their ﬁrst visit were treated then. Parallel
to our func?onal medical assessment the schoolteachers did a standardized educa?onal assessment
(ques?onnaire) at three stages: before treatment and aUer the two visits to our prac?ce. The
teachers were blinded for treatment/sham when documen?ng the development.
RESULTS:
in 3/4 of the treated children teachers documented a signiﬁcant improvement in
the children's overall school situa?on or in some aspects of school life. Of the group of
pupils taking methylphenidate 4 out of 12 could stop the medica?on aUer our treatment.
The Conners' Scale (where applicable) pre- and post treatment showed signiﬁcant post-treatment
improvement.
CONCLUSIONS:
Dysfunc?on of the upper cervical spine (o/c junc?on) plays an important role
in the establishment of sensory - motor competence and thus can interfere with school performance
in suscep?ble children. Spinal func?onal assessment and subsequent manual treatment of o/c
dysfunc?on in those children conven?onally classiﬁed as 'hyperac?ve' or 'easily distracted' can open
a therapeu?c window. Teachers' and parents' awareness for this op?on should be raised.
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IS SYNOVIA A DETERMINANT OF BIOMECHANICAL EFFECTS OF MANUAL THERAPY?
Emiel van Trijﬀel, Michel de Maeseneer, Luca Buzza], Aldo Scafoglieri, Erik
Caerysse

Vrije Universiteit Brussel, Faculty of Medicine and Pharmacy °ArthrokinemaNcs research group,
Faculty of Physical EducaNon and Physiotherapy, Department of Experimental Anatomy, Brussels,
Belgium
Systema?c reviews have consistently concluded that the inter-examiner reliability of passive
assessment of mo?on in joints of the spine, the pelvis, and the extremi?es is unacceptably low.1-8 In
addi?on, the methodological quality of the studies included in these reviews was generally poor.
Reliability, as a component of reproducibility, reﬂects the extent to which repeated measurements
provide similar results in stable study subjects.9 Therefore, reviewers have aCempted to assess the
risk of bias in studies of inter-examiner reliability of passive joint mo?on assessment by determining
whether the characteris?c under study, i.e., the joint’s mobility, remained stable during the research.
Instability of a joint’s mobility can occur as a result of natural varia?on over ?me or as an eﬀect of the
assessment procedure itself poten?ally resul?ng in underes?mated outcomes of reliability. However,
empirical evidence for this type of bias is lacking making reviewers’ judgments diﬃcult.
Mechanical eﬀects of passive joint interven?ons such as s?ﬀness changes could be expected to occur
rela?vely immediately.10 However, biomechanical mechanisms of manual therapy have only scarcely
been inves?gated and the current evidence for the explana?on of eﬀects from passive movementbased interven?ons seems to be in favour of neurophysiological mechanisms.11,12
We hypothesised that poten?al changes in biomechanical proper?es of joints aUer passive
movements are due to immediate changes in intra-ar?cular joint pressure and, consequently, in
volume or distribu?on of synovial ﬂuid. We used ultrasonography (US) and magne?c resonance
imaging (MRI) for visualising and measuring in vivo ?me-dependent changes in synovial ﬂuid volume
in joints of the upper cervical spine, the knee joints, and the metacarpophalangeal joints of three
healthy human subjects aUer passive joint mo?on assessment, mobilisa?on, and thrust manipula?on.
This presenta?on shows the results of these preliminary basic science experiments. Addi?onally, the
limita?ons of the study as well as future direc?ves are discussed. The presenta?on concludes by
discussing with the audience whether synovia can be a determinant of the poten?al biomechanical
eﬀects of manual therapy.
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HIGH RESOLUTION SPIROMETRY OF MYOFASCIAL TRIGGERPOINTS IN PATIENTS
WITH CHRONIC NECK AND BACKPAIN.
Michael Fischer, MD
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CONSIDERATIONS ON TRANSLATIONAL MOTION COMPONENTS IN ANALYSING THE
KINEMATICS OF CERVICAL SPINAL MANIPULATIVE THERAPY
L. Buzza]a,b, JP. Baeyensa, S. Provyna, P. Van Roya, E. Caeryssea
a Vrije Universiteit Brussel, Belgium, Department of Experimental Anatomy, Brussels, Belgium
bDepartment of Neuroscience, RehabilitaNon, Ophthalmology, GeneNcs, Maternal and Child Health,
University of Genova, Campus of Savona, Genova, Italy

BACKGROUND:
Prac??oners of Manual Medicine usually use High-Velocity Low-Amplitude (HVLA) thrust to manage
diﬀerent types of musculoskeletal disorders aﬀec?ng the spine. Although diﬀerent eﬀects on the
body system have been shown (mechanical eﬀects, neurophysiological eﬀects on the axial muscles as
well as on the peripheral muscles and on sensi?vity), it is s?ll quite controversial whereas this
prac?ce is safe or not on the cervical spine. The greatest debate on this subject is if the use of cervical
spine manipula?on has higher risk of vital structure injury than real beneﬁts for the pa?ents. On one
hand there are several studies that show possible vertebral artery involvement, however, on the
other hand, there is extensive research that shows the limited impact on vital structures during HVLA
technique.
METHODS:
A Zebris CMS20 ultrasound-based mo?on tracking system was adopted to analyse the complex
mul?dimensional kinema?cs of 20 fresh specimens’ upper cervical spine. Two therapists performed 3
consecu?ve HVLA thrusts on each specimen. The kinema?c of the centre of the bone embedded
reference frame and the displacement of the centre of the facet joints were analysed.
RESULTS:
Considering the transla?on of the centre of the reference frame during the en?re manoeuvre, a
mean medio-lateral transla?on of 7.5 mm (SD 10.6), a caudo-cranial transla?on of 5.1 mm (SD 4.0), a
postero-anterior transla?on of 9.4 mm (SD 8.1) and a Norm of 14.9 mm (SD 12.0) were reported.
Considering the displacement of the facet joints the descrip?ve sta?s?cs showed a mean Norm
displacement during the thrust of 0.5 mm (SD 0.5). The maximum displacement, represen?ng the
overall facet movement from neutral to end-range posi?on, indicated a Norm value of 6.0 mm (SD
3.4). Heterogeneous displacement direc?ons were found during the thrust. Intra and interrater
reliability reached an insuﬃcient reproducibility level.
CONCLUSION:
The kinema?c analysis based on the centre of rota?on has shown unreliable results. These unrealis?c
amounts of transla?ons come from a methodological issue related to the representa?on of mo?on
analysis that has aﬀected the outputs. More reliable methods as the FHA, displacement of two
related points and the contact area approach should be adopted.
Moreover, our in-vitro research showed that the displacement of C1 rela?ve to C2 facet joints
induced with a combined mo?on HVLA thrust is uninten?onal, unpredictable and not reproducible.
However it seems not to be able to endanger vital structure on the Spinal Cord and the Vertebral
Artery as the displacement induced is not clinically relevant.
Further research to analyse the movement of C1-C2 facet joints during mobilisa?on into rota?on,
lateral bending and ﬂexion-extension may be useful to understand the kinema?c of the cervical spine
during axial manual techniques. Understanding possible rela?onship between morphology and
kinema?c movement will be another interes?ng topic to explore.
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COCCYDYNIA: STATE OF ART IN 1770
Jean Yves Maigne, MD
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WHAT DO LAB RESULTS TELL US ABOUT THE AXILLARY ARCH IN CLINICAL PRACTICE?
Aldo Scafoglieri, PhD
Head of ArtrokInemaNcs Research group (ARKI) , Vrije Universiteit Brussel, Belgium
The axillary arch (AA) muscle is one of the most frequently studied human anatomical variants. It is
believed to be an epigene?c remnant of the panniculus carnosus between muscle fascia and
subcutaneous adipose ?ssue.
Although anatomical descrip?ons of this anomaly are diﬀuse, most of the evidence emerged from
accidental ﬁndings in single case studies. Without medical imaging clinical detec?on is diﬃcult and
during rou?ne clinical palpa?on the AA may be confused with enlarged lymph nodes or soU ?ssue
masses. Moreover, it has also been shown to frequently occur as a ﬁbrous band.
Due to its posi?on overlying the neurovascular bundle the AA may possibly impinge each of the
axillary structures provoking diﬀerent clinical symptoms, including TOS, shoulder instability, axillary
vein thrombosis or upper limb lymphedema. On the other hand, the AA has been linked to the
enhanced upper limb performance, muscle power and propriocep?on in athle?c subjects.
Most of the clinical trials reported in literature involve symptom-free subjects ques?oning the
applicability of the results for use in daily rou?ne prac?ce. Since contradictory ﬁndings regarding the
clinical signiﬁcance of the AA have been reported and given the fact that there are no reports of the
anomaly causing neurological compression, its role in the development of symptoms remains unclear.
Summarized, scien?ﬁc and clinical evidence regarding the management of symptoma?c subjects with
an AA is lacking. Reports revealing the role of the AA rela?ve to signs and symptoms of pa?ents are
warranted.
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RESPIRATORY MOBILITY OF KIDNEYS - SONOGRAPHIC MEASUREMENT DURING
NORMAL AND FORCED RESPIRATION
Alt, St, Alt, B, Loudovici-Krug, D, Knie, R., Smolenski, U, Beyer, L
Universitätsklinikum Jena InsNtut für Physiotherapie, Friedrich-Schiller-Universität Jena, Germany
BACKGROUND:

In relevant osteopathic literature only few informa?on is found on the inﬂuence of mode and
depth of breathing on the mobility of intra-abdominal organs and structures among them
the kidneys. The Inten?on of this study was to quan?fy the diﬀerence of the craniocaudal
mobility of the kidney (CKM) under normal ?dal breathing in res?ng condi?ons (QB) and
forced deep breathing (FB) and to determine reference values.
PARTICIPANTS AND METHODS:
The CKM on both sides in 23 par?cipants during QB was compared with this in FB using B-modesonography. By aCending two independent examiners at the same session for each par?cipant the
inter-observer-reliability (inter-class-correla?on, ICC) of the sonographic measurements was found
out.
RESULTS:
The diﬀerence of CKM between QB and FB was determined by mm25.70 to 29.09 and is highly
signiﬁcant (p < 0,001) for both kidneys and both examiners. The calculated reference values for CKM
in QB amount for the right kidney (RK) mm13.39 (examiner1) -15,48 (examiner2) and for the leU
kidney (LK) mm11.87 (examiner2) – 13.35 (examiner1). In FB the calculated reference values amount
for RK mm40.09 (examiner1) – 42.35 (examiner2) and for LK 39.04 (examiner1) – 40.26 (examiner2).
The ICC in QB however is weak (0,455) for the RK and medium grade (0,518) for the LK whereas in FB
on both sides a strong ICC (RK 0,914, LK 0,912) existed.
CONCLUSIONS:
1. The domina?ng inﬂuence of breathing and breathing depth on KM is proven. The CKM in FB
is nearly threefold than QB.
2. The lower ICC in QB indicates that QB individually more varies and hence is more diﬃcult to
standardize.
3. Our results agree with papers of other specialized ﬁelds e.g. radiology, urology and intensive
care.
4. Some papers refer to addi?onally values for kidney mobility dependent on ini?al posi?on.
5. In further studies it is indispensable to provide precise informa?on on internal organ mobility
with notes to mode and depth of breathing, the ini?al posi?on of par?cipant and the method
of measurement.
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FUNCTIONAL STABILIZING CHARACTERISTICS OF MAJOR TRUNK MUSCLES IDENTIFIED
BY VARIATION OF FORCE VECTORS ON THE TRUNK
Christoph Anders, MD, PhD, Beatrice Steiniger, MD, PhD
Klinik für Unfall-, Hand- und Wiederherstellungschirurgie, Friedrich-Schiller-Universität Jena, Germany
BACKGROUND:
Trunk muscles are classiﬁed according to their ability to provide mobility or to ensure stability of the
trunk. However, data are lacking that could physiologically conﬁrm the proposed func?on in vivo.
OBJECTIVES:
We wanted to detect if during a 45° rotated situa?on from their main force direc?on adequate or
altered stress levels of trunk muscles can be iden?ﬁed in healthy subjects.
METHOD:
Surface EMG of six major trunk muscles was measured from 21 healthy males during sta?c load
situa?ons. Deﬁned forces on the trunk were applied by gradual ?lts from ver?cal un?l horizontal
posi?ons. Load vectors on the trunk were further altered by deﬁned rota?ons with an angular
resolu?on of 45° for a complete 360° rota?on. SEMG data at main force direc?on were compared
with corresponding load levels at ± 45° rotated force direc?ons.
RESULTS:
Both oblique abdominal muscles developed systema?cally elevated amplitudes for the ± 45° rotated
force direc?ons. This could partly be seen for iliocostalis muscle ac?va?on as well, but depended on
rota?on direc?on and load level. Rectus abdominis, longissimus, and lumbar mul?ﬁdus muscles did
not show amplitude eleva?ons for the ± 45° rotated force direc?ons.
CONCLUSIONS:
The results argue for relevant stabilizing capabili?es of all oblique oriented trunk muscles which
cannot be found in the inves?gated straight abdominal and superﬁcial back muscles if the ac?ng
force is deviated by ± 45° from the main force direc?on. Therefore, the ﬁber arrangement of trunk
muscles seems to be linked with their poten?al to provide stability for the trunk.
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CERVICAL FACET JOINT ORIENTATION DURING AGING : PRELIMINARY RESULTS OF A CT
SCAN STUDY
Jacob Pa:jn, MD, PhD1, Maarten van Eerd, MD
1Maastricht

University Medical Centre (UPCM), Dept. Anaesthesiology and Pain Management,
Maastricht University, The Netherlands
BACKGROUND:
In previous studies it was shown that subjec?ve judgement of standard cervical X-rays, such as
intervertebral disc narrowing, anterior and posterior osteophytes, spondylarthri?s completely were
reproducible proven diagnos?c procedures (kappa ranging from 0.63-0.90). Valida?on of the
subjec?ve judgement was performed with CT scan Mul?planar Radiology (MPR) as reference test. A
kappa value of 0.63 (Po 0.94, Pindex 0.09) a sensi?vity of 95.2 % and speciﬁcity of 78.9 % were found.
Measurements op the cervical intervertebral disc height and facet joint space with MPR was proved
to be a reproducible method showing intraclass correla?ons (ICC’s) of resp. 0.93 and 0.92. It was
hypothesised that if the intervertebral narrows completely during aging, the space of the cervical
facet joint space is too small to adapt to a this complete narrowing. Change in the orienta?on of the
cervical facet joints can compensate this mechanism.
MATERIALS & METHODS:
The CT scans of the same popula?on of 120 pa?ents was used as in previous research of
intervertebral disc narrowing. 6 age brackets comprising 20 CT scans matched for gender. Test-retest
measurements were performed in a separate age group of 20 subjects. The measurements of the of
the orienta?on of the facet joints in the three planes were performed with the same standardised
protocol for measurements of the cervical intervertebral disc height and the cervical facet joint
space.
PRELIMINARY RESULTS:
Test-retest measurements of the orienta?on of the facet joints in the three planes in cervical CT
(MPR) method showed a perfect reproducibility illustrated by ICC’s of 0.99 for both sagiCal and
transversal plane and 0.86 for the frontal plane.
CONCLUSION:
Changes of the orienta?on (angles in the three planes) et joint show a clear rela?on with aging and
can be a possible mechanism to adapt to cervical intervertebral disc narrowing.
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CORRELATION ANALYSIS OF DEMOGRAPHIC AND ANTHROPOMETRIC FACTORS, HIP
FLEXION ANGLE AND CONUS MEDULLARIS DISPLACEMENT WITH UNILATERAL AND
BILATERAL STRAIGHT LEG RAISE.
Marinko Rade, MSc Orth Med, PhD
Kuopio University Hospital and University of Eastern Finland, Dept. RehabilitaNon and Physical
Medicine, Kuopio, Finland
PURPOSE:
It has been shown that the conus medullaris displace signiﬁcantly and consistently in response to
both unilateral and bilateral SLRs. Point of interest is represented by whether the magnitude of this
displacement can be predicted in asymptoma?c subjects.
The purpose was to inves?gate whether any correla?ons existed between demographic and
anthropometric factors and hip ﬂexion angle with magnitude of conus medullaris displacement with
the unilateral and bilateral SLR. This was done following the no?on that there is the possibility that
cord movement may contain aspects of predictability in asymptoma?c subjects.
METHODS:
Using the same methods as in our previous study (Rade et al.2014a,b), we further inves?gated
whether any correla?ons existed between age, height, weight, BMI or degree of hip ﬂexion and
magnitude of conus medullaris displacement with the unilateral and bilateral SLR.
RESULTS:
Moderate to strong posi?ve correla?on was found between degree of hip ﬂexion and magnitude of
conus medullaris caudal displacement with unilateral and bilateral SLRs and CuMeD.
A negligible inverse correla?on between subjects’ height and magnitude of conus medullaris
displacement in response to unilateral SLR was found, while no correla?on (r<0.1) emerged with
bilateral SLR and CuMeD. No correla?on was found for other values as age, weight or BMI.
CONCLUSIONS:
The data show that in in-vivo and structurally intact asymptoma?c volunteers, the degree of hip
ﬂexion may have strong predic?ve values for magnitude of neural displacement in response to
unilateral and bilateral SLRs. This provides further jus?ﬁca?on to its quan?ﬁca?on in clinical seŠngs.
Magnitude of conus medullaris displacement in response to unilateral and bilateral SLRs is not likely
to be predicted from easily clinically collectable measures as age, height, weight and BMI.
This study oﬀers relevant informa?on for inves?gators trying to predict the neural responses in
reac?on to those neural tension tests.
KEYWORDS:
nerve root; spinal cord; scia?ca; radiculopathy; Low back pain; straight leg raise.

32

-IAMMM Brussels 2015-

SURFACE ELECTROMYOGRAPHIC RECORDINGS AFTER PASSIVE AND ACTIVE MOTION
ALONG THE POSTERIOR MYOFASCIAL KINEMATIC CHAIN IN MALE SUBJECTS SUFFERING
FROM CHRONIC NONSPECIFIC LOW BACK PAIN COMPARED TO HEALTHY MALE
SUBJECTS.
Simon Vulfsons, MD
InsNtute for Pain Medicine, Rambam Health Care Campus, Haifa, Israel
BACKGROUND:
The concept of myofascial con?nuity suggests that muscles ac?vate along kinema?c chains with
common fascial coverings. Although previous studies have examined the concept of anatomical chain
in healthy subjects, the literature lacks evidence in regards to the func?on of anatomical chains in
popula?ons suﬀering from pathology such as low back pain (LBP).
OBJECTIVE:
To examine muscle ac?va?ons along the superﬁcial back line in LBP pa?ents compared to healthy
controls.
METHODS:
The sample study included 37 males (20 with chronic LBP and 17 healthy controls). Muscle ac?va?on
along the superﬁcial back line was measured using surface EMG. All subjects underwent ﬁve test
condi?ons: Condi?ons 1-3 involved passive movement, ac?ve movement and ac?ve movement
against maximum isometric resistance of the right gastrocnemius muscle. Condi?ons 4 and 5 involved
neck extension without and with isometric resistance from the prone posi?on.
RESULTS:
Muscle ac?va?on along the posterior anatomical chain was no?ced during distal movement (plantar
ﬂexion or neck extension). Low back pain pa?ents showed signiﬁcant lower muscle ac?va?on in the
lower back region compared with the control group during ac?ve plantar ﬂexion and ac?ve neck
extension. The measures from other regions along the chain during the diﬀerent test condi?ons
exhibited lower muscle ac?va?on values in the research group (although not signiﬁcant).
CONCLUSION:
LBP causes or results in a decreased func?onal capacity of the posterior kinema?c myofascial chain
muscles.
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SURGICAL OUTCOME OF LUMBAR SPINAL STENOSIS. A LONG-TERM FOLLOW-UP
Tuomainen I.1, Aalto T.2, Pakarinen M.3, Leinonen V.4, Kröger H.5, Airaksinen O1
1. Department of Physical and RehabilitaNon Medicine, Kuopio University Hospital, Kuopio, Finland
2. Medical center of Ikioma, Mikkeli, Finland
3. Department of Psychiatry, Kuopio University Hospital and University of Eastern Finland, Kuopio,
Finland
4. Department of Neurosurgery, Kuopio University Hospital, Kuopio, Finland
5. Department of Orthopaedics and Traumatology, Kuopio University Hospital, Kuopio, Finland
INTRODUCTION:
Lumbar spinal stenosis (LSS) is one of the most common causes for back surgery in the elderly.(1) One
of the indica?ons for surgical treatment is when conserva?ve treatment has already been shown to
have failed and in this case surgery is considered to be more beneﬁcial than con?nued conserva?ve
treatment.(2) However, only two thirds of pa?ents clearly beneﬁt from the surgery. (3) Limited data is
available about long-term results of surgical treatment for lumbar spinal stenosis. In this prospec?ve
observa?onal study, we aim to evaluate the surgical outcome in LSS from ﬁve to ten years.
MATERIAL AND METHODS:
A total of 102 LSS pa?ents, mean age 62 (SD 11.17) and 59/102 (58%) women, were operated
between 2001 and 2004. In this study, the main outcome measures were the Oswestry Disability
Index (ODI), the Visual Analogue Scale (VAS), and sa?sfac?on for surgery, which was obtained by a
structured ques?onnaire. Pa?ents were considered sa?sﬁed with the surgical outcome if their reply
was either “condi?on has totally cured” or “condi?on has considerably improved” on a 7-point scale.
If the pa?ent’s reply was “surgery was a total failure”, “condi?on is now considerably worse”,
“condi?on is now slightly worse”, “no change” or “condi?on has slightly improved”, it was considered
as a poor outcome.
The subjec?ve disability was measured by ODI (4-6) and VAS (0-100mm) (7) was used to describe the
pa?ents’ current overall back and leg pain intensity. In addi?on, low back pain at rest and lower
extremity pain when walking (both during last week) were separately assessed with a numeric ra?ng
scale 0-10 (NRS-11) (8). Furthermore, self-reported walking distance in meters (con?nuous scale) was
also evaluated. (9)
RESULTS:
In this study, of original data of 102 pa?ents, 74 were included at the ﬁve-year follow-up data. Mean
age was 67 years (SD 11.18), and 65% were women. Six pa?ents died, four of them before the twoyear follow-up, eleven other pa?ents could not be reached, and eleven pa?ents did not answer the
ques?onnaire. The ten-year follow-up data included 72 pa?ents, the mean age was 69 (SD 9.62) and
62.5% were women. Eleven pa?ents died aUer 5-year follow-up, and thirteen pa?ents were not
available for the evalua?on.
AUer ﬁve and ten years, 68% pa?ents were sa?sﬁed with the results of surgery. In addi?on, all the
outcome measures had sta?s?cally signiﬁcant improvement postopera?vely up to ten-year follow-up.
The preopera?ve mean ODI was 43.9 (SD 15.19). At the 5- and 10-year follow-ups, the mean ODIscores were 28.37 (SD 17.85, p<0,001) and 29.4 (SD 20.94, p<0.001), respec?vely. The preopera?ve
mean VAS in millimeters was 55.27 (SD 26.82). Postopera?vely, it was 34.4 (SD 27.95, p<0.05) and
32.8 (SD 28.18, p<0.01) at the ﬁve- and ten-year follow-ups, respec?vely. The preopera?ve median
walking distance was 900 meters (range 10-10,000). Postopera?vely the median walking distances
were 1,750 meters (range 10-20,000, p<0,005) and 2,000 meters (range 0-10,000, p<0,005) at the
ﬁve- and ten-year follow-up, respec?vely. The preopera?ve median low back pain was 4 (range 0-10).
The median low back pain reduced aUer surgery being 1 (range 0-8, p<0.01) and 1.5 (range 0-8,
p<0,005) aUer ﬁve and ten years, respec?vely. The preopera?ve median extremity pain was 7 (range
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0-10), and it was 3 (range 0-9, p<0.001) aUer ﬁve years and 2 (range 0-10, p<0,001) aUer ten years.
DISCUSSION:
As we had earlier reported in this study at two-year follow-up, 63.4% pa?ents were sa?sﬁed with the
results of surgery(10). In the ﬁve- and ten-year follow-up, the sa?sfac?on with the surgery was 68%.
At the two-year follow-up point, however, the mean ODI-score was 26.9 (SD 19.2) and the mean VASscore was 11.6 (SD 16.9). Thus, the mean VAS-score rose aUer two years and the mean ODI-score
increased during the period. In contrast, the subjec?ve outcome assessment demonstrated greater
sa?sfac?on up to ten-year follow-up. In addi?on, median self-reported walking ability remained high
during the follow-up, at the two-year follow-up the median walking ability was 2000 meters (range
20-20000). Even though the over-all pain and disability increased during the follow-up period,
pa?ents were more sa?sﬁed with the results of surgery.
CONCLUSION;
In the ﬁve- and ten-year postopera?ve follow-up of LSS, sa?sfac?on for surgery was 68% in both
follow-ups, and self-reported walking ability was also s?ll good. Subjec?ve disability and pain tended
to increase when compared to earlier two-year results, anyhow pa?ents were s?ll sa?sﬁed with the
results of surgery.
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SURVEY ON NECK POSTURE, MOBILITY AND NECK MUSCLE STRENGTH AMONGST
SCHOOLCHILDREN
G. Ormos, MD, PhD, J. Hanula, Z. Hamori, G. Ilosvai, G. Kapitany,
Budapest Hungary
BACKROUND:
In the e?ology of chronic neck pain faulty neck posture and weakened neck muscles have been
published. Our objec?ve was to make a survey on the presence of faulty neck posture, reduced neck
mobility and neck muscle strength already amongst schoolchildren.
METHODS:
Subjects were 428 schoolchildren (9-12-16 year olds), girls and boys in the same propor?on.
Anthropometric data: weight and height were measured, from which BMI values were calculated,
neck length as the distance between spinous processes of C 2-7 was measured. Digital photos were
taken and evaluated by a computer soUware program for 3 angles characterizing neck posture
(craniovertebral, head ?lt, and shoulder angles). Range of movement was measured using a
goniometer constructed as a combina?on of an inclinometer and a compass. Isometric neck muscle
strength was measured by a baCery powered strain gauge dynamometer device in 5 direc?ons:
ﬂexion, extension, sidebending on both sides and in nodding (to gain informa?on on the strength of
deep neck ﬂexors). Subjects, who were labeled as “weaks” on the basis of sta?s?cal analysis, took
part in a 2 months exercise training at their school.
RESULTS:
The neck posture of the children deteorated between the ages 9-16, that meant the neck had
became more forward, the shoulders became more protracted, while the change in head posture had
shown individual diﬀerences. The mobility of 16 year olds was reduced comparing to the 9 and 12
year olds. The neck muscle strength of 16 year olds was rela?vely weaker than that of the 9 year olds.
The muscle strength in nodding was found to be reduced with aging. The more forward neck posture
correllated to shoulder protrac?on, which correllated to increased neck lordosis, shorter neck length,
reduced mobility and weakened muscle strength. The more erected neck posture was associated
with greater mobility and muscle strength. The muscle strength correllated to the subject’s weight
and heigth. The weakness of neck muscles was in signiﬁcant correla?on to the „faulty posture”. The 2
months exercise training performed at schools resulted a 2-3-?mes stronger neck muscle strength.
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PHYSICIANS SPECIALIZED IN SPINAL MANIPULATIVE TREATMENT IN THE NETHERLANDS:
A DESCRIPTION OF THEIR CHARACTERISTICS AND THEIR PATIENTS.
Wouter Schuller, MD
Free University Medical Centre, InsNtute for Health and Care Research EMGO+, Epidemiology &
BiostaNsNcs, Amsterdam, The Netherlands
There is liCle research about physicians who apply Spinal Manipula?ve Treatment (SMT) in daily
prac?ce. A dis?nct group of physicians in The Netherlands has specialized in musculoskeletal (MSK)
medicine, which includes the use of SMT. Our objec?ve was to describe the characteris?cs of these
physicians and their pa?ent popula?on.
We used ques?onnaires and telephone interviews to collect data about physician characteris?cs. We
extracted data about pa?ent characteris?cs from our electronic register.
Most physicians specialized in MSK medicine aUer a career in other medical special?es. They used an
array of SMT techniques and frequently referred their pa?ents further for exercise treatment,
physical therapy and postural treatment. They also used treatment op?ons that, in The Netherlands,
are only permissible for physicians, such as prescrip?on medica?on and injec?ons. Comparison to
data about chiropractors and manual therapists indicated that the pa?ent popula?on of MSK
physicians presented with similar complaints as the popula?on seen in the Netherlands by
chiropractors and manual therapists. However the pa?ent popula?on seen by MSK physicians and
chiropractors had complaints of longer dura?on than the popula?on seen by manual therapists. Also
pa?ents consul?ng MSK physicians had most frequently used other forms of SMT previously.
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NOCICEPTION AND POSTURAL CONTROL IN A RAT MODEL: FIRST STEPS
TOWARDS AN UNDERSTANDING OF PAINFUL INFLUENCES ON MOTOR CONTROL
NJ van den HoogenA,B, J PatijnA, D TibboelC, EAJ JoostenA,B
ADepartment

of Anesthesiology, Pain Management and Research Centre, Maastricht University Medical Centre,
Maastricht, Netherlands
BDepartment of Translational Neuroscience, School of Mental Health and Neuroscience, Maastricht University,
Maastricht, Netherlands
CIntensive Care and Department of Pediatric Surgery, Erasmus MC-Sophia, Rotterdam, Netherlands
In clinical prac?ce, motor and posture complaints very oUen coincide with complaints of pain. It
seems pain and movement are closely related; movement can result in pain, but also serves as
therapy. Nocicep?ve input as such can lead to changes in mo?on and posture. However, most
fundamental nocicep?on research focusses on consequences of painful s?muli on sensory
processing. No basic research about the eﬀect of nocicep?ve input on spinal motor control is
performed. Analysis methods such as the Catwalk, Rotarod and Open Field could be used to include
the research of motor control in preclinical pain models. The eﬀect of early life procedural pain
s?muli on motor control was evaluated by means of catwalk gait analysis and was included in the
framework of an experiment which was ini?ally designed to analyse the eﬀects of procedural pain on
the plas?city of the nocicep?ve network. To that, a repe??ve needle prick model as model for
procedural pain was used, in which neonatal rats received four or ten needle pricks into the leU hindpaw per day from postnatal day 0 to day 7. Early life mechanical sensi?vity was compared to tac?le
controls in animals which received either four or ten tac?le swabs per day. At the age of 8 weeks, all
animals underwent an ipsilateral paw-incision, modelling postopera?ve pain. In this model, neonatal
needle prick animals show an increase in dura?on of post-opera?ve mechanical hypersensi?vity in
adulthood. During this post-opera?ve period, a catwalk analysis was performed to assess motor
control in adulthood aUer neonatal needle pricking. Preliminary results will be presented and
discussed. By assessing motor and postural control in preclinical pain models, insight into the
consequences of nocicep?on on motor control can be gained.
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DESIGN, DEVELOPMENT AND FIRST IMPLEMENTATIONS OF A SYSTEM FOR THE
ASSESSMENT OF THE BITE FORCE, BASED ON VISUAL-FEEDBACK.
Marco Testa,
Vrije Universiteit Brussel, Faculty of Medicine and Pharmacy °ArthrokinemaNcs research group,
Faculty of Physical EducaNon and Physiotherapy, Department of Experimental Anatomy, Brussels,
Belgium
BACKGROUND:
The cranio-mandibular area, beside mas?ca?on and speech func?on, has great relevance in the
quality of life of the individuals also because of its complex rela?onships with other body regions.
Temporomandibular disorders could interfere with posture, func?on of cervical spine, can trigger or
aggravate neck pain and headache, and heavily inﬂuence the psycho-emo?onal condi?on of pa?ents.
Several devices and procedures were developed, in order to assess motor control or propriocep?ve
sensibility for several joints (i.e. knee, elbow, shoulder, wrist, trunk, neck). These aspects were, up to
now, scarcely inves?gated in temporomandibular joint even they could be of interests in several high
prevalent pathologic condi?ons like orofacial pain and headache.
AIM:
Aim of the research project was to design and validate a system based on visual feedback, able to
assess the jaw motor func?on by the measurement of the individual capacity in reaching and hold
speciﬁc targets by modula?on of mas?catory muscles force. Once validated, the device could support
surface electromyographic analysis, providing a known outcome of bite force that can be used to
correctly interpret the sEMG signal.
METHODS:
Namely, the designing of a recording device for in-mouth registra?on of bite force, based on a
piezoresis?ve sensor, was made and linearity, repeatability and adapta?on over ?me were assessed
on a set of four diﬀerent sensors in bare and housed condi?on. The applica?on of the envelope to the
transducer does not aﬀect much its original characteris?cs. This solu?on may represent an
inexpensive and reliable op?on for bi?ng force measurement and objec?ve assessment of individual
force control in the scien?ﬁc and clinical seŠng.
The in vitro characteriza?on was followed by the design and development of a “reach and hold”
soUware to assess, by mean of performance indices (MD, OE and SD), unilateral and bilateral
individual capacity to ﬁnely modulate the mas?catory muscles force output. Then the system of
assessment was validated by two studies on a sample of healthy subjects.
RESULTS:
Reliability, assessed with ICC, reached sa?sfactory values suﬃcient to implement the system in a
clinical or research seŠng. Namely unilateral force task showed OE=76%, MD= 74%, SD=88% and the
bilateral force task showed: OE=66%, MD= 78%, SD=78%;) Addi?onally, the bilateral task was based
on an individualized “range of force”, a quadrangular area on which are displayed the targets to be
reached by the subjects. The angle situated at the star?ng point of the cursor, called alpha angle, is
direct expression of the capacity of the subject to independently ac?vate right and leU elevator
muscles.
Two studies, respec?vely on unilateral and bilateral task were conducted using the force system
coupled with electromyography in a sample of neck pain pa?ents. Both studies provided novel
evidences of altered mas?catory muscle ac?vity in people with neck pain, despite the absence of
orofacial pain or signs of temporomandibular joint dysfunc?on. Addi?onally to an increased RMS, the
study on the bilateral task showed in the neck pain group more evident diﬀerences, such as a
diﬀerent paCern of muscle ac?vity distribu?on within the masseter muscle and a worse bite force
performance, probably due to the more challenging task required to subjects.
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DISCUSSION:
Two hypotheses can explain this behaviour. The ﬁrst one, from a neurophysiologic point of view,
underlines the possible role of painful neck aﬀerences on motor strategies changes in the func?onally
related temporomandibular area. The second one, from a more biomechanical perspec?ve, gives a
possible role to the forward head posture, frequently associated with neck pain, as the cause of the
anterior and cranial shiU of the barycentre of the masseter muscle ac?vity.
Whether the clinical relevance of our results has s?ll to be demonstrated, nevertheless seems
advisable that the clinical approach to neck pain should include the func?onal evalua?on of the jaw
and related structure, considering them as a part of an integrated cranio-mandibular-cervical system.
View their eﬃcacy in inﬂuencing musculoskeletal pain, correct joint mobility and posture; manual
therapy and therapeu?c exercise are ﬁrst choice approaches to musculoskeletal dysfunc?ons
aﬀec?ng cranio-cervical and mandibular system.
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EFFICACY OF A MULTIMODAL TREATMENT PROGRAM ON GROSS MOTOR FUNCTION IN
CHILDREN WITH CEREBRAL PALSY—A PILOT STUDY
Kay Niemier, MD, PhD
Klinik für Manuelle Therapie, Klinik fur Wirbelsäulen-, Gelenkleiden und Schmerztherapie,
Kompetenzzentrum fur Schmerzmedizin, Hamm, Germany
AIM:
Cerebral palsy is caused by a defect or lesion of the immature brain, resul?ng in an impairment of
movement and posture control. In this study, a mul?modal treatment program based on manual
medicine was examined for its eﬃcacy for improving gross motor func?on in pa?ents with cerebral
palsy.
METHOD:
Study design: Longitudinal randomized controlled study. Changes in gross motor func?on in cerebral
palsy pa?ents in a mul?modal treatment program based on manual medicine were compared with
those in untreated pa:ents.
RESULTS:
The treatment group showed sta?s?cally signiﬁcant improvement in gross motor func?on. Total gross
motor func?on improved by 6.8%, and gross motor func?on in the goal dimension improved by 14%.
Pa?ents with a higher degree of motor func?on impairment improved more than those with a lower
degree of impairment. The control group did not show sta?s?cally signiﬁcant improvement in gross
motor func?on.
INTERPRETATION:
The mul?modal treatment program based on manual medicine was eﬀec?ve for improving gross
motor func?on in pa?ents with cerebral palsy.
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TEST-RETEST RELIABILITY OF MYOFASCIAL TRIGGER POINT DETECTION IN HIP AND
THIGH AREAS.
Evgeni Rozenfeld, Aharon S Finestone, Elad Damri, Leonid Kalichman
Foot & Ankle Unit, Orthopaedics, Assaf HaRofeh Medical Center, Zerriﬁn, Israel
BACKGROUND:
The diagnosis of myofascial trigger points (MTrP's) is a clinical skill that has not been superseded by
imaging or other technology. It is performed by palpa?on based on the diagnos?c criteria published
by Simons. The aim of this study was to evaluate inter- and intra- tester reliability of MTrP's
recogni?on in proximal lower limb muscles.
METHODS:
We recruited 21 volunteers (15 male, mean age 21.3 years, range 19 to 27) from pa?ents referred to
the physical therapy unit in the southern command military outpa?ent clinic. Eleven pa?ents had
been referred because of a complaint in the lower limb (knee or hip pain). The remaining 10 had no
symptoms in the lower limb. Two examiners (physical therapists with 4 & 6 years of clinical
experience including in diagnosing and trea?ng MTrP's) performed the examina?ons aUer being
briefed and prac?cing the protocol several days before the study (posi?oning subjects, palpa?on
skills, surface anatomy, technique, amount of pressure etc.). Examiners were blinded to the subjects’
iden?ty, medical condi?on and results of previous MTrP evalua?ons (by same or other examiner).
Each subject was evaluated four ?mes, twice by each examiner in a random order. Dichotomous
ﬁndings noted included 1) a palpable taut band, 2) tenderness, 3) pain radia?on 4) a local twitch
response, 5) the jump sign (pa?ent withdrew from palpa?on) and 6) relevance of radiated pain to
pa?ents complaint. Based on these, diagnosis of tender taut band, latent MTrP or ac?ve MTrP was
calculated. The evalua?on was performed in both legs on rectus femoris (proximal), vastus medialis
(middle and distal), vastus lateralis (middle and distal) and gluteus medius (anterior, posterior and
distal) therefore a total of sixteen areas were evaluated. Inter- and intra- tester reliability was
assessed using Cohen's Kappa (κ).
RESULTS:
Inter- and intra- tester Kappa values ranged from 0 to 0.77. Overall median reliability (κ) was 0.4, 0.39
for intra-observer and 0.42 for inter-observer reliability. Median reliability was 0.29, 0.45 and 0.50
for tender taut bands, latent and ac?ve MTrP's, respec?vely. The examina?on of the distal vastus
medialis area was more reliable than other muscle areas for latent and ac?ve MTrP's (0.61, 0.66
respec?vely).
DISCUSSION:
To date, palpa?on is the only method available for diagnosis of myofascial pain, and it has inherent
limita?ons. Our results show moderate reliability in the various aspects of diagnosing MTrP's based
on use of Cohen's κ, which is a rela?vely conserva?ve test for situa?ons with a high propor?on of
posi?ve ﬁndings. The fact that there was not much diﬀerence between the inter- and intra- observer
reliability probably points to the inherent problem in this test and not to an issue that could be
improved by further training or standardiza?on. In a clinical setup with less experienced clinician's
not speciﬁcally briefed, the actual reliability of the tests is likely to be lower.
POC: Aharon S. Finestone, Assaf HaRofeh MC, Zerriﬁn, Israel. asﬀ@inter.net.il. +972-50-5390689
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THE EFFICACY OF EPIDURAL STEROID INJECTIONS AS PART OF A MULTIMODAL
TREATMENT PROGRAM FOR CHRONIC LUMBAR PAIN SYNDROMES WITHOUT
NEUROLOGICAL DEFICIT. A RANDOMIZED, DOUBLE BLIND STUDY
Kay Niemier, MD, PhD
Klinik für Manuelle Therapie, Klinik fur Wirbelsäulen-, Gelenkleiden und Schmerztherapie,
Kompetenzzentrum fur Schmerzmedizin, Hamm, Germany

INTRODUCTION
Chronic lumbar pain syndromes without neurological deﬁcit are generated by a mul?tude of causes.
Func?onal, morphological and psychosocial are discussed. In many cases a diseased lumbar disc is
found on radiological examina?on. But the clinical relevance of these ﬁndings is not clear. For this
study, it was postulated, that a diseased disc results in a local inﬂammatory reac?on, therefore causes
pain and impairs pa?ents treatability. Epidural injec?on of steroids can reduce inﬂamma?on
therefore improve treatability and ﬁnally treatment outcome.
METHODS
Double blind randomized prospec?ve trial
Pa?ents treated in hospital with a mul?modal treatment program because of a chronic lumbar pain
syndrome without neurological deﬁcit were screened for the indica?on of an epidural steroid
injec?on (diseased lumbar disc, inten?on to treat). Pa?ents eligible for the study were randomized to
2 groups.
Treatment group: epidural injec?on of 80mg Triamcinolon and 8ml Bupivacain 0,25%
Control group: epidural injec?on of 8ml Bupivacain 0,25%
RESULTS
In both groups pain intensity and treatability improved sta?s?cally signiﬁcant aUer the epidural
injec?on. The diﬀerence between the control and treatment group were small and clinically not
relevant. Possibly a small subgroup might proﬁt from the steroid. The treatability was in addi?on
dependent on psychometric values and the long term outcome from the reduc?on of muscular
skeletal dysfunc?ons.
DISCUSSION
AUer the epidural injec?on the decrease in pain and increase in treatability was sta?s?cally
signiﬁcant. The mechanism of the improvement is not clear and should be examined further.
The epidural injec?on of a steroid in this subgroup of pa?ents did not improve the outcome.
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THERAPY OF LOW BACK PAIN AND NECK PAIN INTERCONNECTED WITH TRIGGER
POINTS BY ACTIVATION DEEP MUSCLE STABILIZING SYSTEM
Vlasta Tosnerova1, MD, PhD, Aneta Maresova1, Zuzana Hamarova2
1RehabilitaNon

Department of Medical Faculty in Hradec Kralove, Charles University in Prague, Czech
Republic, Czech Republic
2RehabilitaNon Department of University Hospital in Hradec Kralove, Czech Republic, Czech Republic
OBJECTIVE:
First aim of study was to deﬁne trigger points (TrPs) in muscles according to scheme in pa?ents with
low back pain (LBP) and neck pain (NP).
Next we tested by diaphragm test (DT) ability to ac?vate deep muscle stabilizing system
(DMSS). AUer func?onal diagnos?cs we used physiotherapy to ac?vate DMSS by using exercises of
muscles in sagiCal plane that is the most responsible for posture (exercises from developmental
kinesiology). AUer therapy we checked number of TrPs if there are the same or if changed and if
pa?ents were able to ac?vate DMSS and how pa?ents improved or unimproved concerning pain.
METHODS:
We inves?gated pa?ents (n=10) with LBP and NP. Pain was asked using Visual Analogical Scale (VAS).
We palpated TrPs according to deﬁned protocol. We tested diaphragm test (DT), we were interested if
pa?ent are able to ac?vate it or not. We compared pain before physiotherapy (ac?va?on of DMSS – 5
courses) and aUer. We tested the same method control group (n=5) without LBP or NP. Three
independent inves?gators performed all inves?ga?ons. We evaluate ﬁndings by Kappa method.
RESULTS:
10 pa?ents (100%) with LBP a NP at the beginning were not able to ac?vated DMSS and DT was
posi?ve. AUer physiotherapy (5 courses) by ac?va?on of DMSS 5 pa?ents (50%) were able to ac?vate
DMSS and DT was nega?ve. Compared control group was able to ac?vate DMSS (100%) from the
beginning, DT was nega?ve and TrPS were latent and no spontaneous pain. Concerning TrPs in
pa?ents with LBP and NP, TrPs were in very similar number in deﬁned muscles as people from control
group. AUer physiotherapy pa?ents with LBP and NP improved evaluated by VAS, their manifested
TrPs changed
to latent once. Spontaneous pain diminished. Concerning localiza?on of TrPs the most of them were
in upper part of the trapezius muscles, the sternocleidomastoid muscles, the erector spinal muscles
in thoracolumbar region and in diaphragm. Kappa was on good sta?s?cal level.
IMPLICATIONS/IMPACT ON REHABILITATION:
Results suggest that ac?va?on of DMSS posi?vely inﬂuents LBP and NP caused by dysfunc?on of
motor system interconnected with TrPs. Ac?va?on of DMSS could be very important physiotherapy
and preven?on of LBP and NP.

44

-IAMMM Brussels 2015-

MEASUREMENT SCALE AND SCORE FOR CHILDREN WITH INFANTILE POSTURAL
ASYMMETRY
M. Ammermann, R. Sacher
Praxisgemeinschal Ammermann, Orthopädie | Unfallchirurgie | Allgemeinmedizin
Chirotherapie | Naturheilverfahren, Düsseldorf, Germany
BACKGROUND:
Infan?le prone and supine posi?on asymmetry as well as postural movement asymmetry report to
appear oUen in newborns and young children. Associa?on with plagiocephaly, hip dysplasia,
asymmetric foot posi?on and hypo- or hypertonic muscle tension describes the complex of infan?le
postural asymmetry IPA. Aim of this study is to develop a measurement scale and score for newborns
between 3.5 and 6 months of age to determine the need for manual therapy in case of infan?le
postural asymmetry. The measurements are based on the examina?on items found in our previous
study to be reliable for iden?fying these children.
MATERIALS & METHODS:
Twenty-six (26) infants between 3.5 and 6 months of age were selected using predeﬁned criteria. A
standardized simultaneous three-dimensional video documenta?on was assessed from the
examina?on items labyrinthine righ?ng, ac?ve head rota?on in supine posi?on, ac?ve head
posi?oning in prone posi?on and hip tonus. A proposal for the acquired measurement scale and
score based on the found results had then been sent to experts for valida?on. Furthermore
addi?onal video documenta?on in newborns of a normal popula?on had been assessed in a serial
examina?on by a paediatrician. The paediatricians’ decision to sent the children to a specialist for
manual therapy was compared to the scoring performed by the specialist.
RESULTS:
Good reliability could be achieved in all of the men?oned examina?on items for ﬁnding infan?le
postural asymmetry. The peer reviewed measurement scale and score based on these examina?on
items showed consensus for the item hip rota?on, all gained quan?ta?ve data from the other
examina?on items with high kappa (>0,7) had majority approval by
the experts (n=23). The assessed video documenta?on from the serial examina?on (n=30) showed a
complete agreement in the paediatricians’ decision and the experts scoring.
CONCLUSION:
Our found measurement scale and score of labyrinthine righ?ng, ac?ve head rota?on, head
posi?oning prone and hip muscle tonus proved to be valid in iden?fying children with infan?le
postural asymmetry and the need for manual therapy. A pilot study including manual therapeu?c
interven?on with approximately 63-90 children is currently coordinated as a mul?center project.
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A LARGE OBSERVATIONAL COHORT STUDY WITH AN INNOVATIVE WEB-BASED
DESIGN
Wouter Schuller, MD
Free University Medical Centre, InsNtute for Health and Care Research EMGO+, Epidemiology &
BiostaNsNcs, Amsterdam, The Netherlands
A web-based registry was established in June 2010 and has since then gradually been expanded. The
ﬁrst set-up consisted of a ques?onnaire, which was ﬁlled in by the physician at the ﬁrst consulta?on
of all new pa?ents. In this ques?onnaire the physician entered demographic informa?on, the type
and dura?on of the main complaint and the type of concomitant complaints. In 2012 this registry was
expanded with a web-based ques?onnaire distributed to the pa?ents thus registered. In this set-up
all new pa?ents would be invited by email to ﬁll in ques?onnaires at baseline and aUer various
follow-up periods. This set-up has to date been used in three diﬀerent versions:
A ﬁrst version was applied for three months in 2012. In this version pa?ents were asked at baseline
about the average pain or average complaint in the week before the ﬁrst treatment. AUer a follow-up
period of three months this ques?on would be repeated together with ques?ons about Global
Perceived Eﬀect (GPE) and pa?ent sa?sfac?on.
A second version was applied for four months in 2012 and the beginning of 2013. This version was
supplemented at baseline and aUer a follow-up period of three months with several validated
instruments to measure func?onal limita?ons, tailored to the pa?ent’s complaints.
A third version started in 2013 and is s?ll in use. This version is expanded with more generous
baseline data and several follow-up measurements during a period of 12 months. Data from this
study will be used to construct predic?on models: can we predict from baseline data which pa?ent
has the best chance to improve from the treatment, and which pa?ent has more risk to develop sideeﬀects? We will also study whether these models are diﬀerent for diﬀerent SMT techniques.
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IS FIBROMYALGIA ALSO A NEUROPATHIC PAIN CONDITION ?
Jukka Pekka Kouri
Pain Clinic Orton, Helsinki, Finland
Tradi?onally we have been thinking ﬁbromyalgia a sensi?sa?on phenomenon, where central
sensi?sa?on causes a widespread pain and typically also a pressure tolerance sensi?sa?on. We can
think ﬁbromyalgia as a widespread compression allodynia, where are many psychological
components involved.
We usually think that there is central sensi?za?on that can be caused by many other
pathopsyiological op?ons. Gene?c predisposi?on, sleep disorder, anxiety, depression, abnormali?es
with neurotransmiCers and cytokines are important. Also abnormality in regula?on systems is
important (hypothalamic-adrenal axis and also descending pain inhibi?on pathway inac?vity).
During last years we have also seen new knowledge about ﬁbromyalgia. Jordi Serra found that there
are in many cases abnormali?es in peripheral C-nociceptors in ﬁbromyalgia pa?ents studying them
with microneurographic methods.
Anne-Louise Oaklander from Harvard found out that in about 50% of ﬁbromyalgia pa?ents had also
small ﬁbre polyneuropathy in skin biopsies ( 2013 , PAIN 134).
Almost same ?me it was also published by Claudia Sommers group from Germany poin?ng that
there is also reduced nerve ﬁbre diameter in skin biopsies of pa?ents with ﬁbromyalgia.
Small ﬁbres mediate painful sensa?ons, innervate blood vessels and bone, and mediate response to
injury and illness. SFPN can cause hypotension, poor perfusion, reduced innerva?ons of small bloodvessels permits blood to pool in legs, can cause oedema and because of poor perfusion it can cause
muscular fa?gue, poor exercise tolerance and muscle pain.
In study from Oaklander 2013, 41 % of ﬁbromyalgia pa?ents had SFPN in skin biopsies (controls 3%).
In her study from 2012 she says that in their material of ﬁbromyalgia pa?ents who got this illness
before age 21 , 59% had SFPN.
If we found neuropathic characteris?cs in ﬁbromyalgia, is it cause or consequence? Is it truth with all
pa?ents? Is it more acceptable as a illness when we can demonstrate real pathological changes??
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