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and those interested apply at http://www.pojivo.cz/en/newsletter, enter personal data, titles
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SLOVO CTENARUM ¢ A WORD TO READERS

Vazeni ¢tenari, autori a inzerenti,

dékujeme za Vasi pomoc pfi tvorbé mezioborového odborného recenzovaného
Casopisu ,, Pohybové tistroji — pokroky ve vyzkumu, diagnostice a terapii (ddle PU)“

Prohlubujici se finan¢ni a ekonomicka situace ve zdravotnictvi, stilé snizovani dhrad
zdravotnickym zafizenim dopada v poslednich letech zvla$té nepfiznivé na ambulantni
specialisty, ale i firmy podnikajici ve zdravotnictvi, a proto jsme museli pristoupit k radikal-
ni zméné ve vydavani. Od roku 2013 je Casopis vydavan pouze v elektronické formé. Pro
soucasné odbératele casopisu PU a dal$i zdjemce doporucujeme pfihldsit se na http://
WWW.pojivo.cz/en/newsletter/, zadat jméno a e-mailovou adresu, na kterou bude ¢asopis
posilin. Na webové doméné SPT CLS JEP http://www.pojivo.cz/cz/pohybove-ustroji
naleznete ve formatu PDF vSechna jednotliva ¢isla a dvojcisla ¢asopisu (véetn€ Suplement)
vydana od roku 1997 (bezplatny pfistup).

Dvojcislo Casopisu 3+4, ro¢nik 20 je vénovano vyznamnému détskému ortopedovi
panu prof. Michaelovi Bellemorovi, MD, PhD z New Children s Hospital v Sydney, ¢lenovi
mezinirodni redak¢ni rady ¢asopisu PU a ¢estnému clenovi SPT CLS JEP a vyznamnému
kriminalistovi - t.¢. rektorovi Vysoké Skoly kriminalistiky v Karlovych Varech panu
prof. JUDr. Ing. Viktorovi Poradovi, DrSc., Dr. h. c., ktefi v tomto roce oslavili vyznamné
Zivotni vyroci.

V suplementu jsou publikovidna Abstracta referiti pfednesenych na mezinirodnim
The 15" Prague-Lublin-Sydney Symposiu, téma: Interdisciplinary Approach to Disorders
and Defects of Locomotor Apparatus, St. Petersburg, Russia, 151"-22nd September 2013.
Symposium mélo velmi vysokou odbornou urovei, i spolecenskou diky obétavé spolupraci
pana Assist. Prof. Alekseye Shashko, MD a Prof. Mikhaila Dudina, MD, PhD.

Pan RNDr. A. Lichy provedl aktualizaci webovych stranek SPT - http://www.pojivo.cz,
kde jsou uvedeny 1. informace o plinovanych akcich v roce 2014.

19. Kubittv den se bude jako kazdoro¢né konat v Lékarském domé v Praze, téma sym-
posia je ,Poruchy rtstu, mezioborovy pohled®.

Po velmi uspésnych mezinirodnich symposiich v roce 2012 a 2013 se pfipravuje The
16™ Prague-Lublin-Sydney-St. Petersburg Symposium v Lublinu, Polsko. Hlavni organizace
se ujali General Direktor Zbigniew Kedzierski, MD s Prof. Tomaszem Karskim, MD, PhD
a Assist. Prof. Jackem Karskim, MD. Téma symposia je ,Disorders of growth and defects of
growth epiphysis“. Symposium se bude konat 21.-24. zafi 2014, pfihlasky k aktivni acasti
je tfeba poslat do 31. 5. 2014.

Pii schiizce vyboru SPT CLS JEP aredakéni rady casopisu PU dne 4. 11. 2013 bylo
odsouhlaseno akceptovat do RR specialisty v rehabilitaci pani Mgr. Ivetu Pallovou, PhD
a pana MUDr. Ivana Vaieku, PhD. Do Mezinarodni redakéni rady ¢asopisu PU byli navrZeni
a odsouhlaseni 4 novi ¢lenové, a to Assist. Prof. Jacek Karski, M.D. - détsky ortoped z Lublinu,
Polsko, Prof. Mohamed Alam-Eldin - ortoped a traumatolog, prodékan univerzity v Sohagu,
Egypt, dile Prof. Mikhail Dudin, MD, PhD a Assit. Prof. Aleksey Shashko, oba z Children’s
Rehabilitation Center of Orthopaedics and Traumatology“ Ogonyok, St. Petersburg, Russia.

142 LOCOMOTOR SYSTEM vol. 20, 2013, No. 3+4



Vice nez 2leté tsili Odborné spolecnosti ortopedicko-protetickd CLS JEP prosadit post-
gradudlni vzdélavani v oboru ortopedickd protetika bylo uspéSné, obor je zafazen mezi
obory s nastavbovou atestaci (novela vyhlasky ¢. 185/2009 Sb., o oborech specializa¢niho
vzdélavani 1ékai, zubnich 1ékaft a farmaceutt a oborech certifikovanych kurzi, ve znéni
vyhlasky ¢. 361/2010 Sb.). Nistavbova atestace je oteviena pro specialisty z oboru ortope-
die, chirurgie, rehabilitace, neurologie a Grazové chirurgie.

Jako v dfivéjsich letech je predmétem ahlavnim poslinim casopisu PU publikovat
prace vychizejici z vyzkumu pojivovych tkdni, priace orientované na biochemickou,
morfologickou, genetickou a molekuliarni diagnostiku a kostni metabolismus vrozenych
chorob pohybového ustroji iziskanych vad. Didle price klinické, tykajici se sympto-
matické 1écby metabolickych kostnich chorob, osteoporozy, sekundarni osteoporozy, osteo/
spondyloartrézy, kostnich dysplazii, koncetinovych anomalii, dysmorfickych vad pohy-
bového aparitu a genetickych syndromd, ale ijinych chorob, které ve svych disledcich
negativné ovliviiuji pohybové ustroji v prubéhu lidského Zivota. ZvlaStni pozornost je
pfikladana pracim z oblasti biomechaniky, neuroadaptivnim zménam skeletu, fizené remod-
elaci pojivovych tkdni v zavislosti na lécebnych metodach (kalciotropni léky, rehabilitace,
ortoticko-protetické a operac¢ni 1é¢eni), studiim muskuloskeletdlnich a neurondlnich inter-
akci, v neposledni fadé sdélenim antropologickym i paleopatologickym. Vyznamné jsou
prfedevsim interdisciplinirné zaméfené prace. V anglickém jazyce jsou publikovina sdéleni
zahrani¢nich i naSich autord. Zadanym doplnénim obsahu casopisu jsou zprivy ze sjezdf
a konferenci. V rubrice zprivy zvefejiiujeme ozndmeni o Zivotnim vyroc¢i ¢lenti RR ¢asopisu,
SPT CLS JEP avyznamnych osobnosti, sdéleni o prioritnich pozorovanich, ze studijnich
a poznavacich cest aj.

Jako kazdoro¢n€ uvadime smérnice pro autory prispévkil, kterym vénujte prosim pozo-
rnost pii tvorbé Vasich védeckych sdéleni. Casopis PU byl v roce 2008 zafazen Radou pro
vyzkum, vyvoj ainovace vlidy CR na Seznam recenzovanych neimpaktovanych periodik
vydavanych v Ceské republice. Souhrny praci publikovanych v asopisu jsou excerpovany
v EMBASE / Excerpta Medica (od r. 1994) a v Bibliographia medica Cechoslovaca (od r. 2010).

K prosazeni ¢asopisu Pohybové ustroji mezinirodné je velmi vyznamné citovat prace
uvefejnéné v casopisu v prispévcich posilanych do zahrani¢nich casopist. Pro zvySeni
drovné casopisu PU je nezbytné ziskdvat ptvodni kvalitni priace akasuistiky, které
doporucujeme publikovat v anglictiné s cilem zvysit zdjem o na§ casopis v odborném

a anglicky (objectives, methods, results and discussion), s klicovymi slovy.
TéSime se na Vasi tvirdi spoluprici béhem roku 2014.

Redak¢ni rada
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OBRAZEK NA TITULNI STRANE CASOPISU DEMONSTRUJE
TITLE PICTURE DEMONSTRATES

Obrizek na titulni strané demonstruje rentgenologické projevy tézké mesomelické
dysplazie u dvou plodii z po sobé jdoucich téhotenstvi. Tato dysplazie byla spojena se
zvySenym Sijovym projasnénim a Fallotovou tetralogii ujednoho plodu a cystickym
hygromem u druhého. Patologické nalezy byly zjistény v t€hotenstvi pomoci ultrazvuku,
vzhledem ke $patné prognodze se rodice rozhodli k ukonceni téhotenstvi. Analyzou klin-
ickych a RTG nilez(1 se nepodafilo stanovit diagnozu, odpovidajici jiz znamé skeletalni
dysplazii, proto se jedna s nejvyssi pravdépodobnosti o novy syndrom.

Plod 1

Je pritomna tézka mesomelickd dyspla-
zie. Jak pfedlokti, tak kosti bércti jsou hypo-
plastické/dysplastické, ale dobfe osifiko-
vané. Femory jsou zakfivené a je pfitomna
platyspondylie dolni hrudni abederni
patete.

Plod 2

Jsou pfitomny obdobné zmény jako
u plodu 1. Predlokti a bérce jsou zkriaceny
asi na polovinu, ruce nasedaji ve varoznim
postaveni. Je patrny cysticky hygrom.
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Title picture demonstrates severe mesomelic dysplasia in two fetuses (from consecu-
tive pregnancies), associated with increased neck translucency and tetralogy of Fallot in
one and cystic hygroma in the other. Prenatal diagnosis was made by ultrasound. After
analysis of clinical and radiological findings, we posit that these sibs have a distinct, previ-

ously unreported skeletal dysplasia.

Both fetuses have severe mesomelic dysplasia. The forearms and legs are hypoplastic/
dysplastic but well ossified. The femora are bowed and there is platyspondyly in the lower

thoracic and the lumbar spine.
Differential diagnosis

Only Nievergelt and Langer types of
mesomelic dysplasias show such severe
middle segment involvement. But radio-
logical findings are different and by Langer
dysplasia have both heterozygous parents
dyschondrosteosis. The parents of our
fetuses are normal.

Holt-Oram and Ellis-van Creveld syn-
dromes have heart defect, but bony abnor-
malities are different. Achondrogenesis 2
is avery severe lethal bone dysplasia with
typical radiological findings.

Genetics

The mode of inheritance could be auto-
somal recessive or X-linked recessive (both
fetuses were male).

Reference

VSETICKA J., GATTNAROVA Z., MARIK I,
KOZLOWSKI K. Ultrasound Diagnosis of Severe
Mesomelic Dysplasia in Two Fetuses, Associated
With
Tetralogy of Fallot in One and Cystic Hygroma
in the Other. Am. J. Med. Genet., Part A, 125A,
2010, No. 4, p. 815-818.
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ETIOLOGY, PATHOGENESIS AND PREVENTION
OF ADOLESCENT IDIOPATHIC SCOLIOSIS (AIS)

DUDIN M.G., PINCHUK D.YU., PECHERSKY V.I.

Children’‘s Rehabilitation Center of Orthopaedics and Traumatology

,Ogonyok*, St. Petersburg, Russia

Human spinal column, with getting the
status of Homo Erectus, from the stable
double-bearing position turned into the
less stable - a single one. This circumstance
determined the new higher requirements
to the functional state of the most impor-
tant segment of the skeleton. It would not
be an exaggeration to conclude that it was
one of the reasons for the appearance of
diseases and spinal deformities unique for
a human being. But only with the invention
of writing, they have been documented.

This article focuses only on the AIS.
Meanwhile, it took thousands of years to
distinguish this category of patients, from
observations of physicians of ancient Egypt
and Greece Asclepiads to interdisciplinary
research due to XX-XXI centuries’ tech-
nologies. But today there are no other
disorders of the musculoskeletal system
of aman, which would have caused so
much joyous hopes of new discoveries and
almost as many of the subsequent disap-
pointments. There is no other problem,
around which there are so much collective
professional discussions with simultane-
ous personal reflections of a doctor about
his impotence before the AIS, mutilating
the body and destiny.

The emergence of AIS against the
overall health and its high frequency in
population, the visit of achild to adoc-
tor only when appear 3D deformation
symptoms and stereotypes in their views
on the cause, the abundance of research
results and other circumstances - all these
allows to introduce the disease in a form of
puzzle’s details which you want to add for
getting the required picture of cause-and-
effect relationships. All this is necessary to
answer the following questions: AIS - a dis-
ease or condition? Do all AIS - idiopathic?
Under what conditions is going the transi-
tion of ahealthy spine into a “scoliotic”
one? Is there a prophylaxis of spinal col-
umn from disorder?

Professionals understand that to find
the answers to these and other issues is
required problem solution breakthrough
that has no geographical boundaries. In
this paper, briefly, as its volume is regu-
lated by the publishing room, is given
our experience along the way. The whole
scope of our results in details is presented
in the three books “Idiopathic Scoliosis:
Diagnostics, Pathogenesis”(2009), “The
Central Nervous System and Idiopathic
Scoliosis” (2011) and “Idiopathic Scoliosis:
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Neurophysiology, Neurochemistry “ (2013)
(the link/reference can keep saving mode:
www.mirmed.ru).

Our first conclusion about the AIS,
which hides behind numerous private
parts in its clinical manifestation has mono
form character. After all, any of these cases
has only 3D deformation. Meanwhile, we
revealed two variants of frontal arc chang-
es in the horizontal and sagittal planes
combinations. The first, typical or stand-
ard - when frontal arc (curve) is develop-
ing simultaneously with vertebra column
lordosis (flat back) and vertebral bodies
convex side rotation. The second, atypical
or non-standard - frontal arc is combined
with vertebra column kyphosis (round
back) under conditions of vertebral bodies
concave side rotation. Except for the differ-
ences in vertebra column macro-anatomy,
these options are different also in their last
stage of development (remember that AIS
is a process!). In the first case (typical AIS)
there is a possibility of the entire spectrum
of development - from the “aggressive
and progressive” to “non-progressive”. In
the second case (atypical AIS) - 3D defor-
mation outcome never has catastrophic
consequences, and the only remaining
negative symptom may be asymptom of
around back. The maximum value of the
frontal arc in atypical AIS, we’ve met in our
practice, does not exceed 15° by Cobb. We
believe that such a benign development of
this version of AIS has just concealed the
fact of its existence. It can be justly noted
that W. Schulthess (11) in 1902 reported
about vertebral bodies concave side rota-
tion, and in a quarter of 20™ century A.
Steindler (1929), confirming the phenom-
enon, named it as “concave side rotation”
(synonyms - “atypical pathological verte-
bral rotation“ by M. Dudin (cited according

to (5, 6, 8)) and “non-standard rotation” by
G.W.D. Armstrong (1). About this version
of pathological rotation wrote J.C. Risser
(9). The further lack of attention to it can
be explained only by the fact that both W.
Schulthess and A. Steindler underlined in
their works that «concave side rotation» in
severe deformations were not observed.
Comparison of aquantity of clini-
cal, radiographic, EMG data, as well as
the results of radionuclide diagnostics of
functional state of vertebrae bone tissue
in children with typical and atypical AIS
directly showed out that both versions of
scoliosis are associated with the intensity
of the cranio-caudal growth of the column
formed by the vertebral bodies. In typical
AIS this growth possesses an active charac-
ter, while in atypical AIS has a reduced one.
These results have attracted our atten-
tion to the endocrine system, as the main
osteogenesis regulator. As a subject of our
study were taken osteotropic hormones -
growth hormone (GH) and its functional
antagonist - cortisol, as well as calcitonin
and parathyrin. The first pair regulates the
synthesis of bone tissue organic matrix, and
the second - the synthesis of the mineral
component. As a result, were obtained four
typical profiles of these hormones in the
blood serum of patients with AIS. At high
levels of GH and calcitonin were observed
typical AIS with progressive development.
With the high level of their antagonists
(cortisol and parathyrin) were diagnosed
atypical AIS or non- progressive typical AIS.
Under conditions of increased content of
“GH - parathyrin” or “cortisol - calcitonin”
took place only typical AIS with a sluggish,
slow progression of the frontal arc.
During this phase of the comprehen-
sive study of typical and atypical AIS the
spondylograms of patients with the first
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signs of 3D deformation were shown to
our friends - experts in the field of theo-
retical mechanics. They drew our attention
to what we clinicians have not been paying
attention - at the very beginning of the
development of scoliosis in typical AIS
longitudinal axis of the projection of the
spinal canal is straight (is not deformed),
while in the column of vertebral bodies
can be seen two “anti-circuits” (opposite
direction twisting). In atypical AIS on spon-
dylograms is observed the opposite pat-
tern - two “anti-circuits” are formed in the
spinal canal, while a column of vertebrae
stay strictly vertical.

It turned out that such processes fully
correlate with the fundamental laws of
theoretical mechanics and originate in
cases, when in a model consisting of two
parallel columns closely related with each
other, one begins to lengthen. In such case,
to maintain the overall length of a model,
the excess size of one of the columns must
shift aside, what is realized in its twist-
ing around the “short” column. Moreover,
our friends have described this process as
mathematical equation. It was of a great
surprise when our rough estimates on
spondylograms generally coincided with
the accurate calculations results.

It has to be noted that these studies
were carried out in the 70’s and 80’s of the
last century. But, if atypical AIS became
the “key” to the understanding of the fun-
damental laws of the vertebra column 3D
deformation mechanogenesis process,
then by virtue of its benign course it was
of less interest than the typical AIS. At that
time we could not answer the question -
why the vertebral column is “twisting”?
What triggers this process? Prompting was
obtained M. Roth’s work (10), who in the
middle of the twentieth century (Roth M.,

1968) on the “spring-string” model made
the assumption of scoliosis as aresult of
the conflict in the longitudinal growth of
the spine and spinal cord. He believed that
scoliosis occur due to the neural structures
functioning symmetry violation in the taut
spinal cord. As many years passed after the
publication of M. Roth work and today we
have access to a new generation of diagnos-
tic equipment, there was made a decision
about intensive study of the central nerv-
ous system (brain and spinal cord).

As a result, we revealed strong evidence
of the interest of the central and spinal neu-
ral structures in the pathogenesis of AIS. By
the way, the analysis of Lonstein’s (7) popu-
lar etiological classification data shows that
in the vast majority of determined groups
of scoliotic deformities is present a neuro-
genic factor.

In children with typical AIS data from
the revealed are to be pointed out the fol-
lowing: the changes in the interzonal ties
in the cerebral cortex under the standard
EEG, the appearance of increased asymmet-
ric bioelectrical activity in the area of stem
and basal brain structures, as well as pineal
gland chronobiology deviations (method
3DLocEEG) (3, 4). The study of postural
asymmetry factors (arginine-8-vasopressin
and oxytocin) has allowed establish their
role in the initiation and support of the
muscle tone asymmetry in the typical AIS
subclinical period, which in turn gives us
opportunity to set them the meaning of
biological prognosis markers of idiopathic
spinal deformation progression character.

As aresult (including the analysis of
information of the world’s literature which
is reflected in our monographs) there was
formulated the following concept: AIS as
3D deformation of spine is a compensatory
response to the spinal complex non-con-
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jugation (realignment/de-synchronization)
of the longitudinal growth of the spinal
cord and its bone-ligament-muscular “case”.
There are many reasons for the occurrence
of this phenomenon (the vast number of
specialists nowadays agree with the fact of
AIS polyetiology), but they all lead to one
single circumstance, initiating the transi-
tion of healthy spine into a scoliotic one
(AIS monoform character). It is excellently
illustrated by the conclusion of K. Bagnall
(2), who writes “AlS is the overall outcome
of several different reasons, not just a sin-
gle cause, the same in all cases”.

Basing on current information about
the embryogenesis of the spinal cord and
bone spinal column, as well as data about
age features in the regulation of longitudi-
nal growth of each of them, it can be seen
awide range of etiological factors that
create the conditions for the emergence of
non-conjugation in a natural longitudinal
development of the main components of
the spinal complex: from congenital to
infectious, from genetic to traumatic, from
iatrogenic to population etc. So it is evident
that the polyetiology character of scoliosis
is an absolutely regular (natural) phenome-
non, which is determined by a multiplicity
of reasons, but each of them as a result of
its influence eventually leads to the emer-
gence of a single - initiating scoliosis - cir-
cumstance, i.e. to the fact of the above-men-
tioned non-conjugation of the longitudinal
growth of the spinal cord and its “case” pro-
cesses. This chain of events is similar to the
law of neurophysiology described in “The
Correlation of Reflexes and the Principle
of the Common Path” (Ch.S. Sherrington,
/1859-1952/, Nobel Prize - 1932) (12)
and named “Sherrington’s funnel”. This
figurative comparison reflects the conver-
gence of multiple afferent inputs into a sin-

gle anatomically limited efferent channel

(“common path”).

As the first result of this concept
appeared anew classification of AIS. Its
foundation was formed by three main rea-
sons for the occurrence of the above-men-
tioned non-conjugation:

a) the deviations (congenital or acquired)
in the hormonal osteogenesis regula-
tion, leading to an excess in the longi-
tudinal dimension of the spinal cord
bone “case”;

b) congenital and acquired deficiency of
the spinal cord longitudinal growth
relatively to the normal size of the bone
“case”;

c) violations of the stem and the brain cen-
tral structures, whence can’t be solved
the task to synchronize the longitudinal
growth of the most important vertebra
column complex - the spinal cord and
its bone “case”. From these positions
all AIS can be attributed mainly to
the “hormonal”, predominantly “spinal”
and predominantly “central”. A com-
parison of this classification with the
popular classification of J.E. Lonstein
(1995) revealed that all (not only AIS!)
scoliosis may be classified according to
one of three categories. The attentive
reader can check this our conclusion.

Meanwhile, by all our logical concepts
the problem remained unsolved. How
a “healthy” spinal complex is transformed
into a “scoliotic’one.

To accomplish the task, were re-analyzed
data from clinical and instrumental diagno-
sis of children with various disorders of pos-
ture (computer digital optical topography
or CDOT) in correlation with the results of
surface electromechanical graph obtained
in the same group throughout the paraverte-
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bral region. Since the details of this work are

in full range reflected in our monographs,

we present only the conclusions:

1. To any clinical AIS manifestation has
pre and sub-clinical stages.

2. Preclinical typical AIS stage is manifest-
ed in reserve usage defined in human
physiological kyphosis, which “absorbs”
the excess length of the bone “case”,
what is registered as a “flat back” in
child’s medical inspection. For atypical
AIS the same stage is manifested in the
increase of chest physiological kyphosis
because of the insufficiency of the col-
umn length of vertebral bodies, which
is registered as a “round back”.

We underline - this is the first
clinical signs of “scoliosis risk group”.
Preservation of non-conjugation as in
“flat back” (indicator of physiological
sagittal reserve usage), and at “round
back” (in this case physiological reserve
is significantly higher) will lead to the
next link of a compensatory response,
which was detected for us by theo-
retical mechanics specialists - twisting
of along column around ashort one,
what we have called “sub-clinical stage
of AIS”, as there appears the first sign of
scoliosis - vertebrae rotation leading as
a result to the vertebra column torsion.

3. AIS subclinical stage is extremely rarely
registered by physicians. It is manifest-
ed in vertebra column unidirectional
torsion, which begins in the caudal
region and increases in the cranial
direction. This phenomenon is authen-
tically recorded at CDOT and is con-
firmed by surface EMG in the lumbar
region (mm. multifidi).

Clinical manifestation of this phase
is a violation of parallelism of front axes
as lumbar so as shoulder belts.

The differences in these stages for
future typical and atypical AIS have not
been yet found.

4. The clinical stage “begins” to restore the
parallelism of the front axis of pelvicand
shoulder girdles, which is required for
normal functioning (it should be noted
that the time limit between subclinical
and clinical stages can be determined
with great difficulty). At this stage takes
place vertebral column cranial detor-
sion due to the bioelectric activity of
the muscles of the rotator cranial area
increase (m. semispinalis, mm. multi-
fidi, mm. rotatores). The essence of this
stage - the actual output compensation
of the previous stage (violation of the
frontal, physiologically normal, shoul-
der girdle position) and the angle of the
mentioned detorsion has to ensure the
restoration of the frontal position of the
shoulder girdle (and head).

The clinical manifestation of this phase,
in addition to “flat back” (typical AIS) or
“round back” (atypical AIS), is vertebra
column frontal arc, which is authentically
recorded by CDOT.

In typical AIS these data are supple-
mented with an asymmetrical increase in
the bioelectric activity of muscles (EMG)
on the convex side apex curve frontal. In
atypical AIS EMG records the rise of bio-
electrical activity in the frontal curve con-
cave side apex.

Further development for typical AIS
is concerned with the liquidation (non-
progressive) or retention (progressive) of
the same non-conjugation between the
growth of the spinal cord and its “case”, as
well as with the implementation of Hueter-
Volkmann Law, which launches “circulus
vitiosus” (14).
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Non-progressive nature of atypical AIS
we explain by the rotation feature (con-
cave side rotation), in which the bodies of
the vertebrae play the role of a “keystone”,
which can be seen in the arched bridge.

On the basis of these facts can be seen
the directions of what we only dreamed
of - AIS prophylaxis (prevention). To be
more precise - not the prevention of its
progression, but its origin.

The principles of AIS prevention are
based on three basic and closely related
factors. First - the knowledge of its patho-
genesis. Second - the knowledge of “sco-
liosis risk group” features and the ability
to detect them. Third - the availability of
medical techniques and knowledge of the
targets for their specific application.

We hope that, even briefly mentioned
data, conclusions and the thoughts stay
enough convincing (but opened for discus-
sion!).

This implies that there is a reason for
belief that there comes time when these
factors from the category of “theoretical”
are turning into the category of “practical”.

The first factor - pathogenesis. We
believe that Fortune smiled on our investi-
gations and as a result we succeeded from
many parts of “the puzzle” to develop and
formulate the concept of AIS as a clinical
manifestation of vertebra column complex
compensatory reaction to the non-conju-
gation of spinal longitudinal growth and
its bone-ligament-muscular “case”. It is not
only explaining the phenomenon of AIS
monoform character along with its poly-
etiology, but has identified the conditions
that are developed in the pre- and sub-clin-
ical transition period of a healthy vertebra
column into a “scoliotic” one.

The second factor - the risk group.
The criteria for the inclusion of aspe-

cific child (not having symptoms of AIS!)

in ascoliosis risk group is the described

se-quence (coherence) of changes in the
spinal complex on the pre- and sub-clinical
stages (formation of “flat back” or “round
back” and the subsequent development
of unidirectional torsion of spine, what is
fully confirmed by instrumental diagnos-
tics). If in this period, the doctor is able
to restore the conjugation of longitudinal
growth of the spinal cord and then the
transition to the category of a “patient” for
this child will not occur as there won’t be
aneed for a compensatory reaction in the
form of AIS.

The third factor - treatment methods.

It is evident that the main objective of any

method for the prevention and treatment

of AIS - is to restore the conjugation (syn-
chronism) of spinal cord and its “case”.
Our experience shows that at the pre-
sent level of development of non-invasive
medical procedures the most realistic
way - is to reduce osteogenesis intensity
in the vertebral bodies’ column (it means
growth of spine). Even if it is a “spinal” or

“central” AIS, in which the excess length

of the bone “case” is relative. Among the

tested for the past 10 years techniques,
allowing to achieve the specified target can
be named the following:

a) non-medicamental and medicamental
(non-hormonal drugs) correction of
osteotrophic hormonal profile;

b) inhibition of vertebrae bodies growth
zones by magnetic field;

¢) improving the functioning of brain
structures and spinal cord procedures
by methods of their “polarization”;

d) the elimination of imbalances in muscle
bioelectrical activity by electrical and
magneto-stimulation; e) under elabo-
ration are the following tech-niques:
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method of apophysis growth zones
inhibition on the basis of laser therapy
and method of factors of posture asym-
metry neutralization that initiate the
muscle’s disbalance.

As a conclusion. We believe that today
it is objectively comes the time when we
begin to possess the knowledge to with-
stand AIS. We hope and believe that its’
surgical correction won’t be “damoclis gla-
dius” / lat. / (Marcus Tullius Cicero, 106-43’s
BC.) and will start to leave the everyday
child’s vertebrology practice. High tech-
nology lies not in the operating tools and
equipment, but in the minds of physicians.
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PUVODNI PRACE ¢ ORIGINAL PAPERS

KINESIOTHERAPY PROGRAMS EFFICACY IN
PATIENTS WITH SCHEUERMANN’S DISEASE AND
DIFFERENT SAGITTAL SPINE ALIGNMENT

KOLESNICHENKO V. A.D;, DNIPROVSKA A. V.»

D ST “Sytenko Institute of Spine and Joint Pathology National Academy
of Medical Sciences of Ukraine”

2 Vinnitsa National Medical University Named after Pirogov N.I.

ABSTRACT

Introduction. Different spine sagittal contours in classic and lumbar Scheuermann’s
disease are associated with various muscle imbalance.

Material and methods. A randomized controlled trial of the efficacy of kinesiotherapy
programs in patients with Scheuermann’s kyphosis and lumbar Scheuermann’s aged 16-26
years (mean age 20.6 + 0.3 years) was performed. We evaluated the mobility of the spine
and hip joints, the roentgenometric magnitude of thoracic kyphosis and lumbar lordosis,
the parameters of EMG of the lumbar part of the muscles erector spinae using surface elec-
trodes. Patients interviewed on the visual analogue scale (VAS), on the Oswestry Disability
Questionnaire, version 2.0 (ODI), on the Pain and Anxiety Symptoms Scale (PASS) - 20.

Results. After the treatment in groups with kinesiotherapy program was observed the
increase of general spine mobility while bending forward, the increase of hip joint move-
ments in sagittal plane and significant improvement VAS, ODI and PASS as compared with
the control groups in the classic and atypical forms of the Scheuermann’s disease, respec-
tively.

Discussion and Conclusion. We associate the efficiency of the kinesiotherapy program
with applying a differential approach to prescribing the exercises according to the varia-
tion of sagittal spinal alignment.

Keywords: Scheuermann’s disease, sagittal spine balance, Kinesiotherapy programs.
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INTRODUCTION

In Scheuermann’s disease clinical
course we differentiate between the classic
and atypical form disease (1, 4, 12, 19, 31).
The classic form involves a rigid thoracic or
thoracolumbar kyphosis, vertebral pain dur-
ing the beginning of the deformation is usu-
ally absent and can appear in the area of the
deformity when the patient is in his 30-40s
(1, 3). Atypical Sheuermann’s disease is
characterized by lumbar localization and
persistent low back pain, which sometimes
spreads to the lower limbs, and the absence
of fixed thoracic kyphosis (2, 4, 12). For
this very reason during the rehabilitation
of Scheuermann’s disease patients, we use
medical gymnastics, the purpose of which
is to correct the deformation, decrease the
spine rigidness, improve the vertical pos-
ture, and we program physical exercises to
relieve the low back pain (3, 36, 39).

It should be noted that in current medi-
cal literature the medical gymnastics exam-
ples for the Scheuermann disease patients
are to be found only in few editions. Thus,
in case of classic Scheuermann disease
these programs aim to eliminate retraction
and endurance of the extensor muscles
in torso and hips. For the thoracic defor-
mation passive and active hyperkyphosis
redression exercises are used. They include
the stretching of the back hip muscles and
chest muscles (4, 16-18). For S-shaped sag-
ittal spinal alignment with abundant tho-
racic kyphosis and compensatory lumbar
hyperlordosis, as well as the localization of
the thoracolumbar Scheuermann’s disease
exercises aimed at correcting the lumbar
curvature were developed (35). For atypi-
cal form of Scheuermann’s disease it is
recommended to use the exercise program
to low back pain management (18).

However, changes in the spine sagit-
tal contour (peculiar to the patients with
Scheuermann’s disease) is accompanied
by changes in the sagittal alignment of the
body segments (32) with the redistribution
of muscular effort required to maintain
upright posture (13, 15) and the develop-
ment of muscle imbalance with the change
of tone as postural muscles, and antagonist
muscles (10). Based on this, we believe
that the basic program of physiotherapy
for these patients should be different for
different forms of sagittal postural balance,
with a differentiated workload for the mus-
cle groups and extensors and flexors of the
trunk and lower limbs.

MATERIAL AND
METHODS

The clinical and radiological study pro-
tocols of 100 patients with Scheuermann’s
disease (all - male) aged 16-26 years (mean
age 20.6 + 0.3 years) served as the materi-
als for this research. Inclusion criteria are
typical X-ray sings of classical and atypi-
cal forms of Scheuermann’s disease (1-4,
12, 19, 24, 31, 33, 34): wedge deform-
ity of the vertebral bodies, the criterion
Sorenson (30) (wedge-shaped deformation
of at least 5° three central spine at the top
of kyphosis), irregular vertebral endplates
with intranspongious Schmorl’s nodes,
increased of the vertebral body anterior-
posterior diameter and height reduction of
intervertebral discs.

Physiological values of thoracic kypho-
sis was considered 20° - 45 °; lumbar lordo-
sis - 50° - 65° (9).

Group A(n = 50) was composed of
patients with the classic Scheuermann’s
disease with the thoracic hyperkypho-
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sis. Patients with atypical Scheuermann’s
disease with normal or flattening spinal
curves represented the group B (n = 50).
Patients within each of the A and B groups
randomly as divided into two groups of
25 people: study group Ast. and control
group Acontr, as well as study group Bst.
and control group Bcontr, Kinesiotherapy
programs for patients in study groups Ast
and Bst included the developed by us dif-
ferentiated therapeutic exercises to correct
muscle imbalance at spine different sagittal
contour. The aim of the Kinesiotherapy
programs was the correction of muscle
tone of the flexors and extensors of the
torso and hip joints depending on their
postural activity and the degree of exten-
sion accordingly. To reduce the tone of
hyperactive, tense muscles (usually exten-
sors) was used in amode of exercises
post-isometric relaxation and toning their
antagonists - isometric exercises in the
stabilization mode. Required condition of
the treatment programs were the exercises
in post-isometric relaxation mode in a slow
tempo, as the forced stretching tight mus-
cles usually is accompanied by pain, does
not lead to the expected elongation of
muscles and can cause resistant retention
or even increased of its tension.

Patients in control groups A, and
Beoni apply the standard exercises program
for the retraction of the extensor muscles of
the torso and thigh and pectoralis muscles.

Kinesiotherapy programs for patients of
all groups were performed within 14 days
on an outpatient department and included
one daily session of 14 exercises. In groups
A, and By, we used 7 postisometric relaxa-
tion exercises and isometric stabilization;
Group Agonee and By, used kyphosis redres-
sation exercises, and for stretching the ham-
string and pectoralis muscles.

In the study of orthopedic status we
measured the overall mobility of the spine
using the test “fingers -floor” with the dis-
tance-measuring from the fingertips to the
floor with knees bent open, the mobility
of the lumbar spine in flexion by method
Schober (21), the amount of movements in
the hip joints. The intensity of low back pain
during daily activities in the past week was
measured on the visual analog scale (VAS)
(8). Disability due to back pain (ODI) during
the past week was assessed by the Oswestry
Disability Questionnaire, version 2.0 (27).
The level of worry and anxiety associated
with the expectation of pain during the past
week was assessed by the Pain and Anxiety
Symptoms Scale (PASS) - 20 (20).

The magnitude of thoracic kyphosis
and lumbar lordosis was measured by lat-
eral thoracic and lumbar spondylograms
formed in standing position using the
Cobb’s method (7).

A spontaneous  electromyography
(EMG) of the right and the left lumbar
part of the muscles erector spinae was
performed on the dual-channel electro-
myography “NeuroEMG” (“Neurosoft”,
Russia) using surface electrodes in a stand-
ing position, to the interference of the
curve according to the structurally-ampli-
tude analysis examined the mean values of
the amplitude and frequency bioelectrical
muscle activity.

During the statistical research we used
the T-criteria (Student’s method), during the
analysis the method of Pearson was used.

All studies were performed twice - at
the initial examination before the treat-
ment and after the treatment.

All the patients were monitored in the
outpatient department of Vinnytsia Region
Clinical Hospital named after N.I. Pirogov
in 2012-2013.
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RESULTS

The thoracic and lumbar pain intensity,
level disability and anxiety and fear associ-
ated with the expectation of pain in patient
groups were moderate.

The general mobility when bending
the spine anteriorly to the test results
“fingers-floor” was significantly better for
the patients in both groups By, and B ynp
whereas the mobility of the lumbar spine
in flexion, as measured by the Schober’s
method (21), between groups A, and
Aconir a8 well as between groups B, and
Beon did not differ significantly (Tables
1-2). Findings reflect the well-known fact
about the presence of spinal rigidity in
the presence of thoracic hyperkyphosis

45

due to retraction of the muscles - spine
extensors.

The range of motion in the hip joints in
the sagittal plane was reduced in groups By,
Beonr given that flexion in groups Ay, Aconr
was limited. In the frontal plane revealed
a restriction retraction in all groups; adduc-
tion and rotational movements - within
the norm. See Tables 1, 2.

According to the roentgenometric
studies the average thoracic kyphosis was
58.5° + 0.8 in group A, and 29.8° + 0.4 in
group B, (t = 3.1; p <0.01); 57.4° + 0.4 in
roup Acon and 32.6° £ 0.8 in group Begner
(t=2.8; p <0.01); with an average of lum-
bar lordosis in group A, =38.7° + 1.1 and
B,=39.1° £ 0.8 (t = 0.6; p> 0.05); in group
Beone =40.9° £ 1.4 and B~ 38.8° + 0.8

41.2+3.9

40 [—
33.2+3.0

33.2+3.0

35

30

25 |

1.9+2.6
20 |—

14.4 +3.6

15 |—

15.4+2.3

5.8£1.2
3.3+0.9

‘ N

VAS, mm PASS

ODI test finger-floor, cm

[ ] Ast before treatment  [Jli] Ast after teratment

Figure 1. Some statistics in the study group (group Ast) with the classic Scheuermann’‘s disease
group before differentiated Kinesiotherapy program (white) and after treatment (black).
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Group Ast (n=25) Group Acontr (n=25)
VAS, mm
Mean + SD 41.2+3.9 40.4+2.8
t=0.2 P>0.05
ODI, points
Mean = SD 33.2+3.0 32.6£3.0
t=0.2 P>0.05
PASS, points
Mean + SD 33.2+ 3.0 34.4+2.8
t=0.3 P>0.05
Hip extension, degree
Mean = SD 8.0+ 0.9 8.6+0.7
t=0.8 P> 0.05
Hip flexion, degree
Mean + SD 103.5+ 3.8 105.9+3.7
t=0.7 P>0.05
Test “finger-floor”, cm
Mean + SD 58.0+ 1.2 5.294+0.938
t=0.2 P> 0.05
EMG AmcV (impulse/sec) right
Mean + SD 74.9+ 14.1 80.0+31.8
t=0.7 P> 0.05
EMG AmcV (impulse/sec) left
Mean + SD 136.6+ 11.4 137.9+23.5
t=0.2 P> 0.05
EMG freq. (mkV) right
Mean + SD 76.3+18.8 54.6+23.4
t=1.1 P>0.05
EMG freq. (mKkV) left
Mean + SD 103.8+18.3 69.9+39.9
t=1.1 P>0.05

Table 1. Description on the study group (group A, and the control group (group A ,,) With classic
Scheuermann’s disease before treatment. VAS - visual analog scale; ODI - the Oswestry Disability
Questionnaire, version 2.0; PASS - the Pain and Anxiety Symptoms Scale - 20; EMG - electromyography
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Group Bst (n=25) Group Bceontr (n=25)
VAS, mm
Mean + SD 49.3+2.9 48.4+4.0
t=0.7 P>0.05
ODI, points
Mean + SD 37.9+3.2 39.1+3.1
t=0.3 P>0.05
PASS, points
Mean + SD 39.7+ 3.2 38.4+6.2
t=0.3 P>0.05
Hip extension, degree
Mean = SD 4.7+ 1.1 4.7+1.0
t=0.2 P>0.05
Hip flexion, degree
Mean + SD 973+ 2.8 102.0+4.3
t=0.8 P>0.05
Test “finger-floor”, cm
Mean + SD 166.0+ 1.6 178.0+1.8
t=0.8 P>0.05
EMG AmcV (impulse/sec.) right
Mean + SD 68.7+ 11.4 71.1+13.3
t=0.8 P> 0.05
EMG AmcV (impulse/sec.) left
Mean + SD 119.7+ 4.7 117.6+22.8
t=0.3 P> 0.05
EMG freq. (mkV) right
Mean + SD 65.5£11.9 63.2+23 4
t=0.3 P>0.05
EMG freq. (mKkV) left
Mean + SD 101.4+10.8 117.8£17.5
t=1.1 P>0.05

Table 2. Description on the study group (group Bst) and the control group (group Bcontr) with
lumbar Scheuermann’s before treatment. VAS - visual analog scale; ODI - the Oswestry Disability
Questionnaire, version 2.0; PASS - the Pain and Anxiety Symptoms Scale - 20; EMG - electromyography
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(t= 0.67; p> 0.05). Consequently, almost
all of the patients noted the discrepancy
values of the positional parameters of spi-
nal-pelvic balance - thoracic kyphosis and
lumbar lordosis. In groups Ay and Aconiro
the excess thoracic kyphosis were compen-
sated by lumbar hyperlordosis, but thoracic
deformation rather combined with lum-
bar hypolordosis. In groups By, and By,
the normal thoracic kyphosis patients also
recorded decrease in the lumbar lordosis.
During the superficial EMG of paraver-
tebral muscles in astanding position
between groups A (A, and A, and B
(B,; and B,,), no significant difference
between the performance of the bioelectric
activity of muscles was found (Tables 1,
2). However, there was considerable asym-

metric parameters of bioelectrical activity
of the right and left paravertebral muscles
in all groups: in groups A (A, and A yn.)
and groups B (B, and B_,,,), the difference
between the indices of the amplitude was
significant difference (p <0.001) and while
the difference between the indices of fre-
quency was not significant. The results may
indicate a de-synchronization of lumbar
paravertebral muscles stimulation.

Thus, in all patient groups we observed
sagittal spinal-pelvic imbalance with uncom-
pensated thoracic kyphosis (groups A, and
Aconi), and the flattening of the sagittal
alignment of the type degenerative defor-
mation “flatback” (groups B, and Biyny)-
Upright posture in these different sagittal
spinal-pelvic unbalance require compensat-

45
41.4+2.8

40 [

32.8+457 34.4+28

32.6 3.0
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30 [
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Figure 2. Some statistics in the control group (group A ,,) with the classic Scheuermann’s disease

before standart exercise program (white) and after treatment (black).
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ing position in the lower limb joints and
therefore different postural muscle group
activity (13, 15, 32). Preserving projection
common center of mass in the support area
in patients with uncompensated thoracic
hyperkyphosis accompanied hip hyperex-
tension position and knee flexion setting
with postural activity erector spinae, mus-
cles of the hip anterior surface and leg
muscles (13). Patients with hyperlordosis
spinal deformity and low back pain demon-
strated flextion posture of the hip and knee
joints with postural activity erector spinae,
muscles of the back of the hip, thigh and
the leg (11, 13). Excessive postural work is
related to biomechanical insufficiency of
muscle groups and may be accompanied by
vertebral pain.

60

Based on the findings the differentiated
Kinesiotherapy programs were developed
for group Ay and By, The program included
exercises designed to postisometric relaxa-
tion of postural muscles with simultaneous
isometric stabilization of their antagonists.

The results of monitoring studies
conducted at the end of treatment, dem-
onstrated the efficacy of the proposed
program Kinesiotherapy for patients with
Scheuermann’s disease with different
spine sagittal alignment. In groups Ast and
Bst there was a significant decrease in pain
intensity by VAS (p <0.001), disability by
ODI (p <0.01 and p <0.05, respectively),
anxiety and worry associated with pain
waiting on the PASS (<0.01) (Fig. 1, 3). In
the control groups a statistically significant

55
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Figure 3. Some statistics in the study group (group B, ) with the lumbar Scheuermann’s before dif-
ferentiated Kinesiotherapy program (white) and after treatment (black).
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Group Ast (n=25) Group Acontr (n=25)
VAS, mm
Mean + SD 14.4+3.6 32.8+5.7
=23 P> 0.01
ODI, points
Mean + SD 15.4+ 2.4 22,632
t=1.8 P <0.05
PASS, points
Mean + SD 21.9+ 2.6 27.0+ 5.6
t=1.7 P <0,05
Hip extension, degree
Mean = SD 91+0.7 8.0+ 0.9
t=0.3 P> 0,05
Hip flexion, degree
Mean + SD 108.5+ 3.7 98,0+ 5,8
t=0.3 P> 0,05
Test “finger-floor”, cm
Mean + SD 33.0+ 0.9 54.0+2,2
t=0.1 P> 0,05
EMG AmcV (impulse/sec) right
Mean + SD 118.0 + 31.8 113.4+ 18.6
t=0.8 P> 0.05
EMG AmcV (impulse/sec) left
Mean + SD 167.9+ 23.5 112,0+ 18,1
t=13 P> 0.05
EMG freq. (mkV) right
Mean + SD 61.0+13.1 61.5+24.7
t=0.1 p>0.05
EMG freq. (mkV) left
Mean + SD 92.3+16.7 84.8+25.9
t=0.2 p>0.05

Table 3. Description on the study group (group A,) and the control group (group A, with clas-
sic Scheuermann’s disease after treatment. VAS - visual analog scale; ODI - the Oswestry Disability
Questionnaire, version 2.0; PASS - the Pain and Anxiety Symptoms Scale - 20; EMG - electromyography
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positive effect was observed only in the
group Bceontr (Table 3, 4, Fig. 2, 4).

The spine mobility when bending ante-
riorly by the test “fingers-floor” increased
in both study groups after designed soft-
ware Kinesiotherapy, but in the group
A, these changes were not statistically
significant. Also, there was an increase of
movement of the hip joints in the sagittal
plane: in the group A, - flexion, in the
group B, - and flexion and extension. In
both control groups, significant changes
in these parameters have been identified.

See Figures 1-4, Tables 3-5.

These results suggest that the devel-
oped program kinesiotherapy is more
effective in improving the muscles func-
tional status as compared to the standard

60

exercises program for the retraction of the
extensor muscles of the torso and thigh
and pectoralis muscles. The optimal com-
bination of different modes (post isomet-
ric relaxation and isometric stabilization)
in the exercise program kinesotherapy
allowed to reduce the muscle imbalance
as well to increase the flexibility of the
spine and the hip joints. This, in turn,
resulted in lower the intensity of pain and
its associated disability and fear expecta-
tion of pain.

We also noticed the reduction in the
EMG parameters asymmetry of the lum-
bar part erector spinae. In the group
A, the difference of parameters - the
amplitude and frequency became statisti-
cally not significant. In groups B, and
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Figure 4. Some statistics in the control group (group B,,) with the lumbar Scheuermann’s before
standart exercise program (white) and after treatment (black).
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Group Bst (n=25) Group Beontr (n=25)
VAS, mm
Mean + SD 22.5+4.4 36.2+ 3.2
t=2.4 P<0.05
ODI, points
Mean + SD 20.0+ 3.4 29.6+ 5.5
t=0.9 P> 0.05
PASS, points
Mean + SD 259+ 3.2 25.8+ 6.2
t=0.8 P> 0.05
Hip extension, degree
Mean = SD 7.7+ 1.0 4.0+ 19
t=0.7 P> 0.05
Hip flexion, degree
Mean + SD 114.0+ 4.3 96.0+ 6.0
t=0.8 P> 0.05
Test “finger-floor”, cm
Mean + SD 98.0+ 1.8 178.0+ 1.9
t=1.8 P <0.05
EMG AmcV (impulse/sec) right
Mean + SD 821+ 13.3 80.3+ 16.0
t=1.1 P>0.05
EMG AmcV (impulse/sec) left
Mean + SD 147.6+22.8 118.8+6.9
t=1.4 P>0.05
EMG freq. (mkV) right
Mean + SD 68.6+13.3 65.4+24.3
t=0.7 P>0.05
EMG freq. (mkV) left
Mean + SD 107.6+12.2 120.8+15.6
t=0.8 P>0.05

Table 4. Description on the study group (group B,) and the control group (group B y,,) with
lumbar Scheuermann’s after treatment. VAS - visual analog scale; ODI - the Oswestry Disability
Questionnaire, version 2.0; PASS - the Pain and Anxiety Symptoms Scale - 20; EMG - electromyogra-
phy, VAS - visual analog scale; ODI - the Oswestry Disability Questionnaire, version 2.0; PASS - the
Pain and Anxiety Symptoms Scale - 20; EMG - electromyography
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Ast Acontr
Before After Before After
treatment treatment treatment treatment
VAS, mm 41.2+3.9 14.4+3.6%** 40.4+2.8 32.815.7
PASS, points 33.2+3.0 21.942.6%* 34.4+2.8 27.0+5.5
ODI, points 33.2+3.0 15.4+2.3%* 32.6%3.0 22.6%3.2
test "finger-floor", mm 58.0+1.2 33.0+0.9 5.29+1.4 54.0£2.2
Bst Bcontr
Before After Before After
treatment treatment treatment treatment
VAS, mm 49329 22.5+4.0%%* 48.4+4.0 36.2+3.2%
PASS, points 39.7+3,2 25.9+3.0%* 38.4+6.2 25.8+3.0**
ODI, points 37.9+2,8 20.0+3.4* 39.1+3.1 29.6+5.5%
test "finger-floor", mm 166.0+1.6 98.0+1.8%* 159.0+2.1 144.0+3.1

Table 5. Some statistics in groups of patients with classic Scheuermann’s disease (the study group
Ast and the control group Acontr) and with lumbar Scheuermann’s (the study group Bst and the con-
trol group Beontr) before and after treatment session. VAS - visual analog scale; ODI - the Oswestry
Disability Questionnaire, version 2.0; PASS - the Pain and Anxiety Symptoms Scale - 20.

Note: * <0.05; ** <0.01; *** <0.001

Beonie Statistically significant asymmetry
of parameters of bioelectrical activity of
the erector spinae lumbar part on the
right and on the left is preserved to the
end of treatment, although the degree of
asymmetry of the amplitude reduction
decreased, while the asymmetry of the
frequency remained constant reduction.
In the group A .. significant changes in
the bioelectrical activity parameters of the
erector spinae lumbar part were observed.
Therefore, the designed Kinesiotherapy
program improves synchronization of par-
avertebral muscles stimulation and thus
improves the motor control of vertical
posture, especially in patients with spinal

kyphosis.

DISCUSSION

Sagittal spinal-pelvic unbalance - non-
compensated thoracic hyperkyphosis and
flattening of the spine sagittal alignment
provide suitable compensation positions in
the lower limbs joints with excessive pos-
tural activity of paravertebral and periar-
ticular muscules. The change of the config-
uration of the thoracic and lumbar spine,
combined with areduction in the height
of the intervertebral space leads to a func-
tional, and later to the organic relative
change in length of the local and global sta-
bilizers of the spine due to changes in the
distance between the points of attachment.
Changing the length of the muscles causes
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a change in its tone: during the extension
it is marked with delay, relaxation and leth-
argy, during the contraction we observe
hyperactivity and muscle spasms (10). Also
change the angles at which the muscles
and tendons are attached to the vertebrae
(e.g., the local stabilizer multifidus muscle),
to the rib cage and to the pelvis (e.g., the
global stabilizers rectus abdominis and ili-
ocostalis thoracic). This situation causes
achange in position of the instantane-
ous center of rotation change arms forces
and torques, respectively, these muscles
exertion in comparison with the norm. In
this regard, the character of interaction
between the flexors and extensors of spine
and joints of the lower limbs while keep-
ing the vertical posture is also changed. In
particular, Choon-Sung L. et al. found the
excessive activity of the postural muscles
of the back of the thigh and early fatigue
during the standing and walking (accord-
ing to functional electromyography) with
degenerative deformation «flat back» (15).
This situation in turn can lead to disrup-
tion of motor control and occurrence of
back pain. This position is to some extent
confirmed by the results of the correlation
analysis in the group A (A, and A,,). The
degree of disability ODI correlates with
the magnitude of thoracic kyphosis, global
spine and lumbar mobility and hip flexion.
In other words, the degree of disability in
patients with the classic Scheuermann’s
disease is associated with the magnitude of
the primary rigid spinal deformity and pos-
tural muscle tone - the thoracic and lum-
bar paravertebral muscles, and muscles -
the extensor of the hip. Since we found
a strong positive correlation between value
of ODI, VAS and PASS, then back pain inten-
sity and anxiety and worry associated with
waiting for the pain also indirectly depend

on the thoracic hyperkyphosis degree and
postural tone of the extensor muscles.

Most of the results of the study -
reduction of pain intensity on VAS, the
degree of disability by ODI, the level of
anxiety and worry on a PASS, increase the
spine and hip mobility. It was predictable.
An unexpected result was the impact of
our Kinesiotherapy programs on motor
control with significantly improved syn-
chronization of activation of the erector
spinae lumbar part in the upright posture.
Achieving almost complete synchrony of
stimulation in the right and left erector spi-
nae lumbar part in patients of the group A
suggests that bioelectric activity changes
of the muscles in the classic Scheuermann’s
disease are more functional and are associ-
ated with the redistribution of postural
work. Saving the asymmetry in the activa-
tion of right and left lumbar part of the
erector spinae in the group By, although
less pronounced, can be associated with
degenerative changes in the lumbar ver-
tebral segments and concomitant chronic
low back pain.

Postural improvement in standing and
sitting is the strategic aims of the exercise
programs in the treatment of patients with
Scheuermann’s kyphosis. The improve-
ment sagittal alignment of body segments
is achieved through extension exercises
for the thoracic spine (16, 17, 24, 29, 33,
39) and hip joints (24, 25, 29, 33, 36, 39)
to mobilize the spine and reduce the hip
joints contractures. Also strengthening of
the spine extensor muscles (24, 25, 29, 36)
and the abdominal muscles (24, 25, 29, 33)
is recommended, and in some studies sug-
gested improving muscle endurance of the
thoracic spine (39). The last parameter, the
antigravity muscles endurance, in upright
posture, especially in the corrected posi-
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tion, is more important than the strength
of these muscles. Important treatment ele-
ments is self-control of correct posture (22,
25, 29), auto-elongation (22), passive and
active redression of the kyphotic hump
(16, 17) and patient learning element of
ergonomic loads on adaily activities at
school and at home (22, 39). The best
result is achieved by exercise program in
patients with flexible deformity and skel-
etally immature (34) although the latter
circumstance, according to P.D.Pizzutillo
(25), requires the use of a spinal orthosis.
There are no conclusive data on the
positive impact of exercise program on tho-
racic deformation improvement. Physical
therapy can sometimes produce a notice-
able improvement in the symptoms, but
nevertheless it will not produce any effect
on the magnitude of the deformity (31).
The Scheuermann’s kyphosis magni-
tude, which makes is possible to treat
exercise program alone, ranging from
40° to 60° (26, 39). Some authors believe
that adolescents with immature skeletons
who present aslight increase in normal
kyphosis, with values of up to 60° and no
evidence of worsening of the deformity,
will only require regular clinical and radio-
logical follow-up until they reach skeletal
maturity (31), while the others signifantly
limit the use of exercise program alone and
recommend them to patients with mild
flexible non-progressing deformity (34).
The differences in usage of exercises
program in Scheurmann’s disease treat-
ment can be associated with individual var-
iability of the thoracic kyphosis magnitude.
The Scoliosis Research Society has defined
this range as being from 20° to 40° in the
growing adolescent (37). According G.T.
Fon et al. (9), the average thoracic kyphosis
increases with age from 20° in childhood,

to 25° in adolescents, to 40° in adults; the
upper limit of physiological kyphosis is 45°
(in a study of 316 healthy subjects with age
ranging from 2 to 27 years). The magnitude
of thoracic kyphosis as the spinal param-
eter of the spinal-pelvic balance is 45°+10
in adults (32).

The degree of thoracic hyperkyphosis
in our patients (58.5° + 0.8 in group A, and
57.4° £+ 0.4 in group Ayn) Was the border
between treatment with exercise program
alone and a combination of physiotherapy
and bracing. Nevertheless, we intention-
ally used the exercise program alone in
their treatment since in their age (16-26
years, mean age 20,6 + 0,3 years) the effi-
cacy of orthosis is significantly reduced
(29, 36). Also, brace wear is accompanied
by motion restriction and trunk stiffness,
which reduced capability of patients to
perform common daily activities, regard-
less of the type of orthosis (5, 14), and
it was little acceptable for our patients -
those in rural areas. In addition bracing
produces the emotional distress in patients
with scoliosis and hyperkyphosis causing
non-compliance high frequency [0%-74%
(15); 20%-85% (7)].

This study ashort course of
Kinesiotherapy programs was conducted
for the patients with Scheurmann’s dis-
ease with different sagittal spinal con-
tour. We associate the efficiency of the
Kinesiotherapy program with applying
a differential approach to prescribing the
exercises according to the variation of sag-
ittal spinal alignment as well as using the
exercises in different modes (post-isomet-
ric relaxation and isometric stabilization) in
one treatment session. By varying the temp,
intensity and duration of exercise mode
isometric stabilization both the muscle
strength and endurance can be increased.
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The designed differentiated Kinesio-
therapy programs for patients with
Scheuermann’s disease in different spine
sagittal alignment seems to be promising.
The proposed Kinesiotherapy program
provides simultaneous effect on the flexor
and extensor muscle groups of the spine
and lower limbs joints by therapeutic exer-
cises that are performed in different modes
(postisometric relaxation and isometric sta-
bilization), which, in our opinion, normal-
izes the tone of different muscle groups,
improves their coordinated interaction in
the orthograde position, improves motor
control and functionality of the spine.

It should be emphasized that the pres-
ervation of the exercise program results is
possible only at their prolonged and persis-
tent use. Given the fairly early development
of rigid kyphosis, its relatively high resist-
ance to correction and the absence of reli-
able data on the improvement of the tho-
racic deformation using exercise programs
(31, 34, 37) as well as the gradual loss of
hyperkyphosis correction after the comple-
tion of bracing (23, 28), the kinesiotherapy
programs for patients with Scheuermann’s
disease should be a lifestyle. Their regular
use will improve the postural component of
the sagittal spino-pelvic imbalance and will
be a factor in the prevention of back pain.

CONCLUSION

Developed kinesotherapy programs
for patients with Scheuermann’s disease
provide for the differential impact on the
flexor and extensor muscle groups of the
trunk and the hip joints at the spine differ-
ent sagittal contour. This helps to improve
the muscles functional condition, as well to
increase flexibility of the spine and the hip

joints, and thereby significantly reduce the
intensity of pain, level disability and fear
and anxiety associated with the expecta-
tion of pain.
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SAGITTAL ALIGNMENT OF SPINAL-PELVIC
BALANCE PARAMETERS IN ASYMPTOMATIC
VOLUNTEERS AND PATIENTS WITH LUMBAR
DEGENERATIVE DISC DISEASES
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ABSTRACT

Introduction. Variability of sagittal spinal-pelvic balance parameters results to a change
of the types of standing. Material and methods. In the groups of asymptomatic volunteers
(n=30 at the age of 20-30) and patients with lumbar degenerative disc diseases (n=42, at
the age of 20-40) were investigated parameters of sagittal spinal-pelvic balance and the
location of the lower limb joints relative to the line gravity. Results. In asymptomatic volun-
teers with all types of standing an optimal matching parameters of sagittal spinal-pelvic bal-
ance were noted. In patients a flattening of the lumbosacral sagittal contour compensated
by an increase of the sagittal spinal list at the types of standing 1 and 2 (19.0% and 45.2%,
respectively); one compensated by pelvis retroversion and hyperextension position in the
hip joints at the types of standing 3 and 4 (23.9% and 11.9%, respectively). Discussion and
Conclusion. Lumbar lordosis flattening - that is, flexing position of suprapelvic part of the
body - and compensatory pelvic retroversion with the hip joints extension position create
torque in the lumbosacral segment, which counteracts the persistent tension of stabilizing
muscles of the lumbar spine. This mismatch of sagittal spinal-pelvic balance parameters
creates a biomechanical conditions for the further progression of degenerative lumbar
disc diseases.

Keywords: sagittal spinal-pelvic balance, asymptomatic volunteers, patients with lum-
bar degenerative disc diseases.
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INTRODUCTION

The upright posture of a person is nor-
mally defined as the harmonious balancing
of the body on the pelvis with minimum
muscle force which means the correlation
between spinal and pelvic parameters of
sagittal spinal-pelvic balance (SSPB) (2, 5,
9, 16), the passage of the line gravity (LG)
through lumbosacral intervertebral space
(8, 11, 16) and the positioning of the hip
joint in front, knee and ankle joints behind
the line gravity respectively. The range of
expected values of SSPB parameters (2,
5, 9) and the position of sacrum relative
to the line gravity are quite strictly deter-
mined. However, in asymptomatic popula-
tion there is a fairly big difference in both
sagittal spinal-pelvic balance parameters
and the amount of deflection from line
gravity (LG) (12). Moreover, there is an
alteration of the positional parameter val-
ues of SSPB of lumbar lordosis GLL, sacral
slope SS (sacral end-plate inclination angle
in the horizontal plane) and pelvic tilt PT
(the position of the pelvis in the horizon-
tal plane), relating to lumbar degenerative
disc diseases (LDDD) (herniated lumbar
intervertebral discs, spondylarthrosis,
lumbar spinal stenosis). When the value
of positional parameters of sagittal spinal-
pelvic balance and particularly of lum-
bar lordosis differs from standard (is not
ideal), the compensatory displacement
of the links of kinematic chain of human
body happens (8, 15) as well as the change
in the position of the lower limb joints
related to the line gravity and the change
in types of standing (7, 11). However cor-
relation between SSPB parameters align-
ment and the position of the lower limb
joints relative to line gravity has not been
studied well enough in both asympto-

matic volunteers and patients with lumbar
degenerative disc diseases.

MATERIAL AND METHODS

30 asymptomatic volunteers (at the age
of 20-30 years old, middle-age is 22.4+2.6
years) and 42 patients with lumbar degen-
erative disc disease (herniated lumbar
intervertebral discs, spondylarthrosis, lum-
bar spinal stenosis) (at the age of 20-40,
middle-age is 33.4 years) had a complete
physical examination.

Study inclusion criteria: volunteers
without any spine or hip pain complaint as
well as without any neurological disorders;
patients without any neurological motor
disorders nor cuts nor plegia of the lower
limbs.

Study exclusion criteria for volunteers
and patients were spine fractures, spine
surgery in anamnesis, spondylolisthesis.

Biomechanical examination in the
standing position on the force platform
in a comfortable pose (3, 14) included the
study of the position of some of the anthro-
pometric markings (spinous process of C7,
L1, L5 vertebrae, trochanter major, knee
joint space, and lateral malleolus ) in regard
to the line gravity (LG) projection in sagit-
tal plane. This method of determination
the standing type of a person was patented
in Ukraine (patent UA No. 71927 U).

The radiography of lumbar spine with
the projection on the heads of the hip was
taken in lateral view standing comfortably
on force platform (3, 14). Spondylograms
determined parameters of the sagittal spi-
nal-pelvic balance (SSPB - (Fig. 1):
® the sacral slope SS is the angle between

the sacral end-plate inclination and the
horizontal plane; SS is the positional
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pelvic parameter. The mean sacral slope
value is 48 ° + 8 (2);

® the pelvic tilt PT is the angle between
the vertical plane and aline linking the
center of the sacral end-plate and the
center of the femoral heads; PT is the
positional pelvic parameter. The mean
pelvic tilt value is 12 ° + 6 (2);

® the pelvic incidence PI (53 ° + 11) is the
angle between the perpendicular axis to
the middle of the sacral end-plate incli-
nation and the center of the femoral
heads. PI is morphological pelvic param-
eter, or the pelvic position. The mean
pelvic incidence value is 53 ° + 11 (2);

® the lumbar lordosis GLL (61° + 10)
introduced by Cobb (1) have been in
common use,

® sagittal list SL is the angle between the
vertical axis passing through the center
of the femoral head, and a line connect-
ing the center of the femoral head to the
center of the Th9 vertebral body; Th9
is considered here as the center of the

Figure 1. The spino-pelvic parameters (GLL -
lumbar lordosis, SS - sacral slope, PI - pelvic
incidence, PT - pelvic tilt, SVA -sagittal vertical
axis) in normal with regard to the line gravity
(LG) in the sagittal plane.

body mass. Sl is the spinal parameter,

and represents the position of the trunk

upon the lower limbs. The mean sagittal

list value is 11 ° + 3 (15);
® (he sagittal vertical axis SVA is the dis-

tance from the posterior-superior angle

of the S1 to plummet. The mean SVA

value is 0.5cm + 2.5 (5);
® femoral line Lf is the distance from the

center of the hip heads to plummet. The

mean Lf value is 3-3.5cm (4).

When statistical analyzing, the median
was determined with a value of the stand-
ard deviation, t-test was evaluated by the
method of Student. The level of signifi-
cance was p <0.05. See Figure 1.

RESULTS

Biomechanical studies have demon-
strated that in the human upright posture
in the sagittal plane, there are 4 types of
standing, which - in asymptomatic vol-
unteers and patients with lumbar degen-
erative disc diseases - are not only revealed
with a different frequency, but also have
some differences in the values of the
parameters of the sagittal spinal-pelvic bal-
ance and of the sacrum and hip heads
deflection from the line of gravity (sagit-
tal vertical axis SVA and femoral line Lf,
respectively).

Biomechanically ideal (7, 11) type of
standing (TS 1) with the anterior position
of the hip, and posterior knee and ankle
position relative to the line gravity was in
10 volunteers (33.3% of cases) (Fig. 2 A).
This type of standing is the most ergo-
nomic, as the joints of the lower limbs are
fixed due to ligaments passive tension and
isotonic contraction of periarticular mus-
cles (11).
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Figure 2. Positioning of some of the anthropometric markings (1 - C7 spinous process; 2 - L1
spinous process; 3 - L5 spinous process; 4 - trochanter major; 5 - knee joint space; 6 - lateral
malleolus) (A) and the spino-pelvic parameters (GLL - lumbar lordosis, SS - sacral slope, PI - pelvic
incidence, PT - pelvic tilt, SVA - sagittal vertical axis) in asymptomatic volunteers (B) and patients
with lumbar degenerative disc diseases (C) with regard to the line gravity (LG) in the sagittal plane

in biomechanically ideal type of standing TS 1.

Mean values of sagittal balance param-
eters the lumbar lordosis GLL (60.8 ° + 1.7),
the sacral slope SS (40.0 ° + 1.5), the pelvic
incidence PI (52.4 ° + 1.1) and the pelvic
tilt PT (12.5 ° + 1.3), and the position of
the sacrum relative to the line gravity (SVA
= -25cm + 0.1) were within the normal
limits, while the mean values of spine sagit-
tal list SI were significantly less than nor-
mal (4.7 ° £ 0.9; t = 3.1; p <0.01) (Table 1,
Fig. 2 B).

The same position of lower limb joints
relative to the line gravity was also regis-
tered in 8 patients (19.0%) (type of stand-
ing TS 1pat) (Fig. 2 C). However, the verti-
cal posture of the asymptomatic volunteers
TS 1vol and of the patients with lumbar
degenerative disc diseases TS 1pat had
certain differences. The patients’ pelvic
parameters were also within the mark (PT
= 13.6 ° + 3.1), however, morphologically
the pelvis (PI = 46.9 ° + 5.2) and the sacrum

(§S = 333 ° + 2.1) were more upright,
and the deviation of the sacral anteriorly
from the line gravity increased (SVA = 3.2,
cm + 0.7), but not statistically significant.
Only the value of a lumbar lordosis GLL in
patients (46.8 ° + 3.9; t = 3.3; p <0.01) was
significantly lower compared with volun-
teers. Hip position relative to the line grav-
ity in both the asymptomatic volunteers
and the patients were within the mark (Lf =
2.0cm £ 0.5 and 2.0 = 0.7 cm, respectively),
sagittal list of the spine was within the
mark, too (S = 73° + 1.9). See Table 1,
Figure 2.

In people standing according to the
most common type of standing in asymp-
tomatic volunteers TS 2, (16 volunteers,
53.4%) and patients with lumbar degen-
erative disc diseases TS 2., (19 patients,
45.2%), lower limb joints were located
posterior relative to the line gravity (Fig.
3, A). The volunteers with these standing
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GLL SS PI PT SI SVA Lf
TS 1,5 (n1=10) 60.8°t1.7 40.0°t1.5 52.4°+1.1 12.5°t1.3 4.7°+0.9 -25cm+0.1 2.0cm 0.5
TS 15, (n=8) 46.8°+3.9 33.3°+2.1 46.9°+52 13.6°+3.1 73°+19 3.2cm+0.7 2.0 cm+0.7
t=3.3; t=1.8; t=1.0; t=0.35; t=1.2; t=3.3; t=3.3;
p<0.01 p>0.05 p>0.05 p>0.05 p>0.05 p<0.01 p<0.01
TS 2, (n=16) 57.8°+1.8 37.7°t1.5 44.4°+3.1 8.4°+1.8 5.4°+1.0 1.9 cm+0.6 0.2 cm=0.5
TS 2pac (n=19) 47.2°+3.0 32.9°+23 471°+2.6 14.1°+22 6.4°+1.9 -4.6cm+ 12.0 2.0 cm#0.7
t=3.1; t=1.8; t=0.7; t=2.1; t= 0.46; t=2.1; t=2.1;
p<0.01 p>0.05 p>0.05 p<0.05 p>0.05 p<0.05 p<0.05
TS 3,5 (n=3) 58.3°+5.5 41.3°+3.8 51.7°:t3.8 10.7°t1.5 2.0°:0.6 -18cm=+19 1.6cm+0.2
TS 3pat (n=10) 54.0°+3.7 37.1°+25 54.0°+3.7 16.9°t19 4.8°+11 -1.0cm=+0.2 3.1 cm#0.1

TS 4o (n=1) 62° 47° 50° 10° 1° 3.1 cm+01 1.9 cm#0.5
TS 4., (n=5) 33.6.8°+5.2 28.8°+2.4 44.6°+13 158°+32 64°:26 -61cm=08 1.0cm=13

Table 1. Description of standing types parameters in asymptomatic volunteers and patients with
lumbar degenerative disc diseases. TS - type of standing, GLL - lumbar lordosis, SS - sacral slope,
PI - pelvic incidence, PT - pelvic tilt, SI - spine sagittal list, SVA - sagittal vertical axis, Lf - femoral line.

A B C

Figure 3. Positioning of some of the anthropometric markings (1 - C7 spinous process; 2 - L1
spinous process; 3 - L5 spinous process; 4 - trochanter major; 5 - knee joint space; 6 - lateral
malleolus) (A) and the spino-pelvic parameters (GLL - lumbar lordosis, SS - sacral slope, PI - pelvic
incidence, PT - pelvic tilt, SVA - sagittal vertical axis) in asymptomatic volunteers (B) and patients
with lumbar degenerative disc diseases (C) with regard to the line gravity (LG) in the sagittal plane
in type of standing TS 2.
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C

Figure 4. Positioning of some of the anthropometric markings (1 - C7 spinous process; 2 - L1
spinous process; 3 - L5 spinous process; 4 - trochanter major; 5 - knee joint space; 6 - lateral
malleolus) (A) and the spino-pelvic parameters (GLL - lumbar lordosis, SS - sacral slope, PI - pelvic
incidence, PT - pelvic tilt, SVA - sagittal vertical axis) in asymptomatic volunteers (B) and patients
with lumbar degenerative disc diseases (C) with regard to the line gravity (LG) in the sagittal plane

in type of standing TS 3.

type had the parameters of sagittal spinal-
pelvic balance close to the lower limit of
the normal (PI = 44.3° + 3.1; PT = 84°
+ 1.6; GLL = 57.8° + 1.8; SS = 37.7° + 1.5)
and the decrease in the sagittal spine list
(Sl = 5.4° £ 1.0). The position of sacrum
relative to the line gravity was within the
normal (SVA = 1.9cm + 0.6), whereas hip
head centres nearly coincided with the line
gravity (Lf = 0.2, cm + 0.5) (Figure 3, B).
In this case, the hip joints are stabilized in
the most economical way - with the tonic
contraction of periarticular muscles (10),
which requires perfection of motor control
mechanisms for the fine regulation of the
sustainable balance of suprafemoral part of
the body on the spherical heads of femur at
the constant lability of the body posture.
Patients with lumbar degenerative disc
diseases with TS 2pat and morphologically
vertical pelvis (PI = 47.1 ° + 2.6) tended to

have the pelvis retroversion (PT = 14.1 ° +
2.2) (Fig. 3 C). The values of the positional
sagittal spinal-pelvic balance as well as
of SVA parameters were less than normal
(GLL=472°+3.0;81=64°+1.9;88§=329°
+23;t=24,p<0.05;SVA=-4.6cm + 12.0;
t=2.0; p <0.05). In groups of volunteers TS
2vol and patients TS 2, between param-
eters GLL (t = 3.1; p <0.01) and Lf (2.0cm
+ 0.7; t = 21; p <0.05) had significant differ-
ence, which shows that the reduction of
the depth of lumbar lordosis was compen-
sated by the increase in the pelvis horizon-
tal tilt, which helped to keep biomechani-
cally ideal position of the hip joint relative
to the line gravity. See Figure 3.

Type of standing TS 3 was identified
in three volunteers (TS 3,,; 10% of cases)
and in 10 patients (TS 3,; 23.9% of cases)
(Fig. 4 A). In volunteers TS 3, was charac-
terized by the anterior position of the hip
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A B

Figure 5. Positioning of some of the anthropometric markings (1 - C7 spinous process; 2 - L1 spi-
nous process; 3 - L5 spinous process; 4 - trochanter major; 5 - knee joint space; 6 - lateral malleolus)
(A) and the spino-pelvic parameters (GLL - lumbar lordosis, SS - sacral slope, PI - pelvic incidence,
PT - pelvic tilt, SVA - sagittal vertical axis) in patients with lumbar degenerative disc diseases (B) with
regard to the line gravity (LG) in the sagittal plane in type of standing TS 4,,.

and the knee, and posterior position of the
ankle relative to the line gravity. Almost all
of the studied parameters of sagittal spinal-
pelvic balance, as well as the value of SVA
were within the normal (PI = 51.7 ° + 3.8;
PT = 10.7° + 1.5; GLL = 583° £+ 5.5; S§S =
413°+ 3.8, SVA = -1.8cm + 1.9; Lf = 1.6,
cm + 0.2), although the value of the sagittal
spinal list was the least in comparison with
the other types of standing (Sl = 2.0° + 0.6)
(Table 1, Fig. 4 C). Because of the small
size of this group these results cannot be
used in statistical analyze, and therefore
we can only talk about the tendency for the
change in the studied parameters.

In group of patients TS 3 ,, normal
morphological parameter (PI = 54.0° *
3.7) and the relative pelvis retroversion
(PT = 16.9 ° + 1.9) had lumbar lordosis GLL
(52.0° £ 3.8) and sacral slope SS (37.1 ° +
2.5) values at the lower limit of the normal,

their sacrum was located closer to the
line of gravity (SVA = -1.0cm + 0.2), and
the heads of the hips were further (Lf =
3.1cm £ 0.1) compared with a small group
of volunteers TS 3,,. Such patients have
morphologically horizontal pelvis with the
tendency to retroversion and hyperexten-
sion in the hip joints which goes together
with the relative decrease in the depth
of the lumbar lordosis and sacral inclina-
tion. Sagittal spine list in comparison with
volunteers in TS 3, was significantly less
(Sl =4.8°+ 1.1; t = 2.3; p <0.05) (Table 1,
Fig. 4, C). See Figure 4.

Vertical posture with the posterior posi-
tion of the hip and ankle joints and anterior
position of the knee relative to the line
gravity was only found in one volunteer
(TS 4,4 - 3.3% of cases) and in 5 patients
(TS 4,, - 11.9% of cases) (Figure 5, A).
Morphological pelvic parameter PI of the
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TS 4,, group of patients corresponded
to vertical pelvis (PI = 44.6° = 1.3) with
relative retroversion (PT = 15.8 ° + 3.2), GLL
and SS parameters were significantly less
than normal (33.6° £ 5.2; t = 3.7; p <0.001
28.8° + 2.4; t = 3.1; p <0.01, respectively).
The sagittal spine list was rather less (Sl =
6.4 ° £ 2.6). Sacrum deviation from the line
gravity was the highest among all types
of standing (SVA = - 6.1cm * 0.8; t = 2.6;
p <0.05); heads of the hips were located
posteriorly to the line gravity (Lf = -1.0cm
+ 1.3) (Fig. 4, C). The vertical position of
such patients was characterized by a flat-
tening of the lumbosacral sagittal contour
(similar to degenerative deformation flat
back) with an increase in the horizontal
tilt of the pelvis and hyperextension in
the hip joints. In patients when standin-
gaccording TS 3., and especially TS 4,
the alignment of the sagittal spinal-pelvic
balance parameters and of the position of
the lower limbs joints relative to the line
gravity was biomechanically inappropri-
ate. Lumbar lordosis flattening - that is,
flexing position of suprapelvic part of the
body - and compensatory pelvic retrover-
sion with the hip joints extension position
create torque in the lumbosacral segment,
which counteracts the persistent tension
of stabilizing muscles of the lumbar spine.
Additional overexertion is created by myo-
tonic forces related to pain syndromes. As
aresult, stress-strain state of the low-lum-
bar vertebral segments develops which can
affect the process of remodelling and cause
hyperplastic strains of articular processes,
vertebral arches, dislocations of facet joints
and vertebral bodies as well as progression
of degenerative lumbar strain.

Any significant differences in the
parameters of sagittal spinal-pelvic balance
between the types of standing in patients

with lumbar degenerative disc diseases
were not found. See Figure 5.

DISCUSSION

The correlation between the param-
eters of sagittal spinal-pelvic balance is
one of the conditions for biomechanically
ideal ergonomic vertical posture. PI (pelvic
incidence) morphological pelvic param-
eter values approximating to the lower
limit within the normal results character-
ize vertical pelvis, which corresponds to
the pelvis anteversion and lumbar lordosis
GLL, sacral slope SS at the lower limit of the
normal. Horizontal pelvis (PI at the upper
limit) is combined with pelvis retrover-
sion and high values of GLL and SS (13).
In asimplified version the sagittal spinal-
pelvic balance determines the correspond-
ence of the spine sagittal list Sl and pelvic
tilt PT (15).

In our study, PI, PT, GLL and SS param-
eters of sagittal balance corresponded each
to other in volunteers of all the types of
standing. Discrepancy between spine sagit-
tal list S1 and pelvic tilt PT in volunteers but
amore balanced ratio of these parameters
in patients with lumbar degenerative disc
diseases was unexpected, which can be
considered as one of the compensatory
mechanisms of the sagittal realignment of
vertical posture parameters.

However, according to our study, cor-
respondence between sagittal spinal-pelvic
balance parameters is broken in a certain
part of the patients with lumbar degenera-
tive disc diseases (e.g, in patient groups of
ST 3, and ST 4,,,); which leads to compen-
satory changes in the position of the lower
limbs joints (especially in hips) relative
to the line gravity and creates abiome-
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chanical conditions for the progression
of degenerative changes in the lumbar
segments.

In our opinion, the changing in the sagit-
tal alignment of the parameters of sagittal
spinal-pelvic balance in patients with lum-
bar degenerative disc diseases is due to not
only structural abnormalities in the lumbar
segments and the development of degen-
erative deformation flat back, but also due to
functional changes because of antalgic mus-
cular hypertension and the development of
functional segmental deformation of ver-
tebral segments (segmental kyphosis, seg-
mental hyperlordosis, segmental scoliosis or
kyphoscoliosis) or functional hip joint con-
tractures (flexion, flexion-lead). Such func-
tional myogenic changes occur in patients
with the pelvic crossed syndrome (6).

CONCLUSION

Optimal sagittal alignment of the body
segments in biomechanically non-ideal
postural parameters is achieved by chang-
ing the relative position of the positional
parameters of sagittal spinal-pelvic balance
by increasing the sagittal spinal list, the
horizontal tilt of the pelvis and hyperexten-
sion position of the hip. The development
of uncompensated sagittal spinal-pelvic
imbalance is associated, in our opinion,
with a combination of degenerative lum-
bar segmental deformation and myotonic
syndromes related degenerative spinal dis-
orders.
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PUVODNI PRACE ¢ ORIGINAL PAPERS

KINESIOTHERAPY PROGRAM IN THE REHABI-
LITATION OF PATIENTS WITH LUMBAR OSTEO-
CHONDROSIS AND SAGITTAL SPINAL-PELVIC
IMBALANCE IN THE LONG-TERM FOLLOW-UP
AFTER LUMBAR FUSION

KOLESNICHENKO V. A., MA CONG

ST “Sytenko Institute of Spine and Joint Pathology National Academy
of Medical Sciences of Ukraine”

ABSTRACT

Introduction. Postoperatively, patients with lumbar osteochondrosis due to sagittal
spinal-pelvic imbalance suffer from residual pain.

Material and methods. The efficacy of the selective kinesotherapy program was studied
in randomized study group (with selective kinesiotherapy program) and control group
(standard program of stabilizing exercises) of 15 patients with lumbar osteochondrosis
after posterior lumbar fusion in the late postoperative period. The parameters of sagittal
spinal-pelvic balance and indicators of endurance of flexors and extensors of body and hip
using the isometric tests were defined. Patients interviewed on the visual analogue scale
(VAS), on the Oswestry Disability Questionnaire, version 2.0 (ODI), on the Tampa Scale for
Kinesiophobia (TSK), on the Pain and Anxiety Symptoms Scale (PASS) - 20.

Results. All patients defined the presence of sagittal spinal-pelvic imbalance with mus-
cles imbalance. In the study group was significantly lower VAS and ODI, while decreasing
TSK and PASS, as well as increasing muscle endurance was not statistically significant as
compared with the control group.

Discussion and Conclusion. The short-term results of using the selective kinesotherapy
program for patients with lumbar osteochondrosis with uncompensated sagittal spinal-
pelvic imbalance and muscle imbalances in the late postoperative period after lumbar
fusion have demonstrated its efficacy and applicability in specialized rehabilitation and
orthopaedic centres.

Keywords: selective Kinesiotherapy program, lumbar fusion, sagittal spinal-pelvic
balance
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INTRODUCTION

In the recent decades we have seen
steady growth of vertebral pathology, first
of all of lumbar degenerative disc disease
(5) and increasing surgical activity in the
treatment of these patients (3).

Successfully performed surgery is just
a stage in a program of medical and social
rehabilitation of orthopaedic patients.
The purpose of subsequent rehabilitation
treatment, which provides elimination of
static and kinematic disorder and optimi-
zation of muscle work of body and lower
limbs, is functional recovery of the mus-
culoskeletal system, (25), as well as the
movement patterns improvement.

There are no standards of postopera-
tive medical rehabilitation of patients with
lumbar osteochondrosis. In postoperative
period the degree of active management
of a patient with the same surgical proce-
dure varies considerably (16) which may
affects the functional results, the degree
of disability of patients and ultimately
their social re-adaptation after surgical
treatment.

The back lumbar fusion with trans-
pedicular fixation is performed in
patients with lumbar osteochondrosis
with long and / or persistent pain syn-
drome and antalgic myotonic syndromes,
the presence of degenerative lumbar
deformity with the change of tone in the
muscle groups of body and lower limbs.
Postoperatively, the muscle imbalance
can be exacerbated due to the additional
insufficiency of paravertebral muscles
damaged during the surgical approach,
which is a factor potentiating recurrent
low back pain. However, embodiments
of the sagittal lumbar-pelvic alignment
and cooperation of muscle groups of the

lumbar-pelvic region in the postoperative
period are not studied. In postoperative
period, the principles of correction of
muscle disorders in different variants of
sagittal alignment are also required during
further development.

MATERIAL AND METHODS

The study involved 30 patients with
lumbar osteochondrosis (L4-L5, L5-S1
lumbar discs herniated with lumbar spi-
nal stenosis) after spinal fusion L4-L5,
L5-S1 segments with pedicle fixation. All
in-patients were males aged 36-46 years
(middle age - 39.2 + 4.6 years) in the
late postoperative period (from 1 year to
2 years on average - 1.2 + 0.6 years). They
were rehabilitated at the Sytenko Institute
Vertebrology Clinic. Exclusion criterion
was the presence of neurological motor
disorders with paresis or plegia of the
lower limbs.

Patients were randomized into
two groups: group with selective
Kinesiotherapy program (SKP) (n = 15)
and the control group with the standard
program of stabilizing exercises for the
lumbar spine muscles (n = 15).

Clinical examination

Clinical examination studied ortho-
paedic status, defined indicators of
strength and endurance of flexors and
extensors of body and hip using the iso-
metric tests. For evaluating lumbar flexor
endurance Shirado’s test was used: sub-
jects were lying in a supine position and
raise the lower extremities with 90° flex-
ion of the hip and knee joints (11). For
measuring lumbar extensor endurance
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Sorensen-Biering’s test was applied: sub-
jects were lying in a prone position while
holding the sternum off the floor, a small
pillow was placed under the lower abdo-
men to decrease the lumbar lordosis (11).
The Killy’s test was used to assess muscle
endurance in quadriceps; subjects were
in a sitting position, hip and knee joints
90°-flexed, against a wall and without
a chair. An finally, an endurance test for
the hip extensors was indicated: subjects
were lying on his belly on the table, the
upper limbs were stabilizing the body, the
lower limbs were on horizontal plane, out
of the table (1). During all tests, the sub-
jects were asked to maintain the original
position for as long as possible.

A

The intensity of low back pain dur-
ing daily activities in the past week
was assessed by means of the 100-mm
visual analogue scale (VAS) ratings (6).
Disability due to back pain (ODI) dur-
ing the past week was assessed by the
Oswestry Disability Questionnaire, ver-
sion 2.0; ODI scoring: 0% to 100% (18).
The level kinesiophobia during the past
week was assessed by the Tampa Scale for
Kinesiophobia (TSK) with 17 item ques-
tionnaire, score is 0-68 (15). The level
of worry and anxiety associated with the
expectation of pain during the past week
was assessed by the Pain and Anxiety
Symptoms Scale (PASS) - 20 with 20 items,
score is 0-100 (15).

B

Figure 1. The spino-pelvic parameters (GLL -lumbar lordosis, SS - sacral slope, PI - pelvic incidence,
PT - pelvic tilt, SVA - sagittal vertical axis). in normal (A) and in patients after spinal fusion in the late
postoperative period (B) with regard to the line gravity (LG) in the sagittal plane
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X-ray examination

X-ray of the lumbar spine with femoral
heads was performed in lateral view in the
upright position in the subject standing
on the force plate in a comfortable posi-
tion (19). On spondylograms the param-
eters of sagittal spinal-pelvic balance were
determined (Fig. 1):
® the sacral slope SS is the angle between

the sacral end-plate inclination and the

horizontal plane; SS is the positional
pelvic parameter. The mean sacral slope
value is 48° + 8 (7);

® the pelvic tilt PT is the angle between
the vertical plane and aline linking the
center of the sacral end-plate and the
center of the femoral heads; PT is the
positional pelvic parameter. The mean
pelvic tilt value is 12° + 6 (7);

® the pelvic incidence PI is the angle
between the perpendicular axis to the
middle of the sacral end-plate inclina-
tion and the center of the femoral heads.
PI is morphological pelvic parameter,
or the pelvic position. The mean pelvic
incidence value is 53° + 11 (7);

® the lumbar lordosis GLL (61° + 10)
introduced by Cobb (4) have been in
common use,

® the sagittal vertical axis SVA is the dis-
tance from the posterior-superior angle
of the S1 to plummet. The mean SVA
value is 0.5 cm + 2.5 (13);

® femoral line Lf is the distance from the
center of the hip heads to plummet. The
mean Lf value is 3-3.5 cm (9).

Physiotherapy programs
In the study group we used the pro-

gram of selective kinesiotherapy for
patients developed by us that was as fol-

lows. In the first phase a mild methods
of manual therapy were applied - soft
tissue mobilization (release-technicque)
myotherapy (ischemic compression of
trigger points), losing-technique (posi-
tion muscle relaxation combined with
pressure of trigger points), as well as
selective postisometric relaxation (SPIR)
of muscles lumbar-pelvic region. SPIR of
muscles lumbar-pelvic region developed
by us includes the use of two exercise
programs, one of which provides postiso-
metric relaxation of adaptively shortened
muscles, and the other one includes an
isometric stabilization of adaptively elon-
gated muscles. Kinesoitherapy programs
are executed sequentially one after the
other with the repetition of each exercise
3-5 times for 3-4 sets throughout the day.

With a decrease in pain intensity SPIR
exercises for adaptively shortened mus-
cles gradually were replaced by stabilizing
exercises in isometric mode.

In the control group we used the
standard program of physiotherapy for
stabilizing muscles of the lumbar spine
with exercises in isometric stabilizing
mode for the muscles of the lumbar spine
and abdominal muscles. The standard pro-
gram as well the program of selective kine-
sotherapy performed with the repetition
of each exercise 3-5 times for 3-4 sets
throughout the day.

Duration of therapy sessions for
patients in both groups was 3 weeks.

Statistical analysis

When statistical analysing, the median
was determined with a value of the stand-
ard deviation, t-test was evaluated by the
method of Student. The level of signifi-
cance was p <0.05.
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Control group (n=15)

CKP group (n=15)

Age (years)

Mean + SD 39.243.6 38.8+2.9
Median [min; max] 38.6 [36.0; 46.9] 38.2 [36.2; 46.2]
t=0.26; p>0.05
Duration of follow-up after lumbar fusion
Mean + SD 14+03 14+04
Median [min; max] 1.6 [1.0; 2.0] 1.6 [1.0; 2.0]
t=0; p>0.05
Test Shirado
Mean + SD 164.8 + 480.3 166.8 + 470.5
Median [min; max] 171 s [15 s; 645 s] 168 s [21 s; 639 s]
t=0.31; p>0.05
Test Sorensen
Mean + SD 84.5 + 423 88.7 + 41.9
Median [min; max] 87 s [22s; 128 s] 93 s [25 s; 132 5]
t=0.22; p>0.05
Test Killy
Mean + SD 30.7+ 62.2 311 +59.8
Median [min; max] 325[9s;93s] 305s[9s;915s]
t=0.17; p>0.05
Test hip extensors
Mean + SD 28.9+59.8 30.6 £ 57.2
Median [min; max] 295s[12s;89 s] 31 s[11s;88s]
t=0.17; p>0.05
VAS
Mean + SD 48.8 +10.5 50.9 + 10.5
Median [min; max] 53.8 [38 mm; 60 mm] 54.4 [40 mm; 63 mm]
t=0.22; p>0.05
ODI
Mean + SD 50.1 £ 4.0 489 +5.7
Median [min; max] 48.0 [39; 54.4] 49.4 [38.5;55.5]
t=0.22; p>0.05
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Control group (n=15)

CKP group (n=15)

TSK
Mean + SD 49.7 £5.2 513+ 6.4
Median [min; max] 50.4 [44; 56] 50.2 [42; 58]
t=0.22; p>0.05
PASS
Mean + SD 40.4 + 8.8 423+96
Median [min; max] 39.0 [39; 50] 41.8 [40; 53]
t=0.22; p>0.05
GLL
Mean + SD 335+4.6 32.6+4.9
Median [min; max] 32.2°[18°% 39°] 30.0° [16°; 38°]
t=0.17; p>0.05
SS
Mean + SD 422 +31 410+ 4.7
Median [min; max] 44.1° [38°; 46°] 42.2° [34°; 46°]
t=0.22; p>0.05
PI
Mean + SD 49.1+ 1.1 484 +13
Median [min; max] 48° [46°; 51°] 47.5° [44°; 52°]
t=0.26; p>0.05
PT
Mean + SD 38+29 36+18
Median [min; max] 3.6° [2° 7°] 3.6° [2°6°]
t=0.17; p>0.05
SVA
Mean + SD -41+39 -40+34
Median [min; max] -39 mm [-9 mm; 1 mm] -3.8 mm [-9 mm; 0 mm]
t=0.12; p>0.05
Lf
Mean + SD -27+19 -26+1.6
Median [min; max] -2.5mm [-4 mm; 0 mm] -2.5 [-4 mm; 0 mm]
t=0; p>0.05

Table 1. Description of the control group and the selective Kinesiotherapy program (CKP) group

before treatment
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Control group (n=15)

CKP group (n=15)

Test Shirado
Mean + SD 228.4 + 489.2 2472 + 495.1
Median [min; max] 22445 [28s; 720 s] 232,55 [34 s; 745 s]
t=1.2; p>0.05
Test Sorensen
Mean + SD 100.3 + 63.3 1171 + 71.9
Median [min; max] 98.8 s [32 s; 164 s] 120.4 s [37 s; 189 s]
t=0.79; p>0.05
Test Killy
Mean + SD 421+ 722 48.4 + 78.1
Median [min; max] 444 s [11 s; 115 s] 50.2 s [17 s; 127 5]
t=0.67; p>0.05
Test hip extensors
Mean + SD 33.7+ 58.8 36.6 + 60.6
Median [min; max] 34.4 5 [16 s; 94 s] 3795 [18s;98 s]
t=0.67; p>0.05
VAS
Mean + SD 394 +75 214 +89
Median [min; max] 41.3 [27 mm; 47 mm] 23.8 [18 mm; 32 mm)]
t=0.22; p>0.05
ODI
Mean + SD 40.7 £5.1 257 + 4.4
Median [min; max] 42.2 [24.5; 46.5] 27.0 [18.5; 30.5]
t=2.8; p<0.01
TSK
Mean + SD 452 +6.1 31924
Median [min; max] 48.0 [36; 51] 34.2 [24; 35]
t=2; p<0.05
PASS
Mean + SD 388 +9.1 29.6£9.3
Median [min; max] 39.2 [32;50] 30.2 [24; 40]
t=2.2; p<0.05

Table 2. Some statistics in the control group and the selective Kinesiotherapy program group after

treatment.
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Legend to tables 1 - 3. VAS - visual analogue scale, ODI - disability level by the Oswestry Disability
Questionnaire, TSK - kineziphobia level by the Tampa Scale for Kinesiophobia, PASS - level of worry
and anxiety associated with the expectation of pain by the Pain and Anxiety Symptoms Scale, GLL -
lumbar lordosis, SS - sacral slope, PI - pelvic incidence, PT - pelvic tilt, SVA - sagittal vertical axis,

Lf - femoral line.

All clinical studies were performed
twice - at the initial examination before
treatment and after treatment.

RESULTS

Patients in both groups at the ini-
tial examination were observed suffi-
ciently expressed parameters of disability
(Table 1). Isometric muscle tests detected
a significant decrease in the flexor endur-

ance (p <0.05), and especially the spine
extensors (p <0.001) and flexors (p <0.05)
and hip extensors (p <0.05) relative to the
norm.

The results of X-ray examination of
patients in both groups determined the
presence of sagittal spinal-pelvic imbalance
with a significant reduction in the depth of
lumbar lordosis GLL relative to the norm
(p <0.001) and the magnitude of sacrum
slope SS, which is approaching the upper
limit of normal (Fig. 1). Besides, patients

60

50.9£10.5

48.9+5.7

51.3+6.4

50

42.3+9.6

40

31.9+2.4
28.6£9.3

30
21.4+8.9

10

25.7+4.4

VAS, mm oD

TSK PASS

|:| CKP group before treatment . CKP group after treatment

Figure 2. Some statistics in the selective Kinesiotherapy program group before treatment (white)

and after treatment (black).
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CKP group before
treatment (n=15)

CKP group after
treatment (n=15)

Test Shirado

Mean + SD 166.8 + 470.5 2472 + 4951
Median [min; max] 168 s [21 s; 639 s] 232,55 [34 s; 745 s]
t=1.2; p>0.05
Test Sorensen
Mean + SD 88.7 + 419 1171 £ 71.9
Median [min; max] 93 5 [25 ;132 5] 120.4 s [37 s; 189 s]
t=0.79; p>0.05
Test Killy
Mean = SD 31.1 £ 59.8 48.4 +78.1
Median [min; max] 305s[9s;91s] 50.2s[17 s; 127 s]
t=0.67; p>0.05
Test hip extensors
Mean + SD 30.6 £ 57.2 36.6 + 60.6

Median [min; max]

31s[11s;88s]

379 s [18s; 98 s]

t=0.67; p>0.05

VAS
Mean + SD 48.8 + 10.5 21.4+89
Median [min; max] 53.8 [38 mm; 60 mm] 23.8 [18 mm; 32 mm]
t=0.22; p>0.05
ODI
Mean + SD 50.1 £ 4.0 257 +4.4
Median [min; max] 48.0 [39; 54.4] 27.0 [18.5; 30.5]
t=2.8; p<0.01
TSK
Mean + SD 497 +5.2 319+24
Median [min; max] 50.4 [44; 56] 34.2 [24; 35]
t=2; p<0.05
PASS
Mean + SD 40.4 + 8.8 29.6+93
Median [min; max] 39.0 [39; 50] 30.2 [24; 40]
t=2.2; p<0.05

Table 3. Some statistics in the selective Kinesiotherapy program group before treatment and after

treatment.
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Figure 3. Some statistics in the control group before treatment (white) and after treatment (black).

in both groups had morphologically rela-
tional vertical pelvis, which is in antever-
sion. Relative to the gravity line and the
sacrum and femoral heads were reflexed
(Table 1). The vertical position of patients
was characterized by the development
of non-compensated spinal-pelvic imbal-
ance and biomechanically inappropriate
extensor set in the hip joints. Muscular
imbalances occurred in adaptive shorten-
ing with hyperactivity of the thoracolum-
bar part of muscles erector spinae, psoas
muscle, piriforme muscles and internal hip
rotators and adaptive extension with inhi-
bition of muscles of anterior abdominal
wall, lumbosacral part of muscles erector
spinae, iliac muscle and gluteus medius
muscle. See Figure 1, Table 1.

Repeated clinical examination at the
end of therapeutic session demonstrated
the efficacy of the selective kinesiother-
apy program developed by us for the
patients with lumbar osteochondrosis
with uncompensated sagittal spinal-pelvic
imbalance in the late postoperative period
after lumbar spinal fusion. There was a
statistically significant improvement in
all parameters in the study group with
the selective Kkinesiotherapy program
compared with the primary examination:
the intensity of low back pain during
daily activities (VAS) (p <0.001), disability
due to back pain (ODI) (p <0.001), the
level kinesiophobia (TSK) (p <0.01), the
level of worry and anxiety associated with
the expectation of pain (PASS) (p <0.05)
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(Tables 1, 2, Fig. 2). Also there were sig-
nificant differences in investigated param-
eters in the study group with the selective
kinesiotherapy program and the control
group with the standard stabilising pro-
gram after treatment: VAS (p <0.05), ODI
(p <0.05). Indicators of muscle endur-
ance - flexor and extensor of muscles
of lumbar spine and hips have also been
improved with no statistically significant
difference between the groups, but have
not reached their normal values (Table 2).
In the control group after treatment ses-
sion pain intensity significantly decreased
by VAS (p <0.01), and disability degree by
ODI (p <0.05) (Fig. 3). See Figures 2, 3,
Table 2.

DISCUSSION

Sagittal spinal-pelvic imbalance of
patients with lumbar degenerative disc
diseases (hernias of lumbar intervertebral
discs, spinal segments instability, spon-
dylarthrosis) is a result of the functional
antalgic spinal deformities and degenera-
tive structural deformation of the lumbar
vertebral segments. Changing of sagittal
lumbar-pelvic alignment is accompanied
by adaptive changes in length, tone and
contractility of the muscle groups along
the line gravity. There is no spontaneous
recovery of muscle tone in the compro-
mised muscles of body and lower limbs
after surgery. Moreover, spinal deformity
and associated pelvis rotation, compensa-
tory position in the joints of the lower
limbs with the change of tone and charac-
ter of the interaction of different muscle
groups cause redistribution of loads to the
relevant parts of the musculoskeletal sys-
tem with change of intradiscal pressure,

ligaments tension, joint capsules, tendons
and fascia, deregulation of their tensor
and mechanoreceptors (2) and activation
of nociceptive receptors (20). Thus, pre-
operative pain may remain unchanged
and new sources of pain may occur even
in case of creating of the new optimal ana-
tomical biomechanical conditions in the
compromised lumbar segments during
the operation. According to Nielsen et al.,
62 % of the operated patients continue to
suffer from low back pain (16). In studies
of other authors there are even more dis-
appointing results of surgical treatment
of lumbar degenerative disc disease: from
60 to 86 % of patients exposed to relapse
lumbodynia (12).

Therapeutic exercise program after
decompressive-stabilizing and stabiliz-
ing operations with the use of metal-
lic structures are presented in separate
publications (8, 16). Thus physiotherapy
generally applies from the 6M-8%" week
after the surgery, and includes general
(aerobic endurance exercises) and special
stabilizing exercises usually on outpatient
basis or at home. Therapeutic exercises
aimed at increasing of muscle strength
and endurance of the lumbar spine and
lower limbs, are standard, regardless of
configuration of the lumbar lordosis and
nature of myotonic syndrome (8, 16, 17).

Taking into account medical, psycho-
logical and social aspects of chronic neu-
ropathic pain occurrence, such means
of medical and social rehabilitation as
education programs (back-school, back-
cafe), cognitive and psychomotor therapy,
ergonomics trainings, widespread mostly
in Western literature, became a frequent
practice (14, 22-24).

They are aimed at overcoming of kine-
siophobia and depression by increased
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motivation for social rehabilitation, train-
ing habits to biomechanically optimal pos-
tures and stresses. Combination of these
programs is considered appropriate (17,
21), although the significant differences
in the long-term results of treatment with
the isolated use of each of the programs
have not been identified (24). Noteworthy
is the fact that the effectiveness of educa-
tional and cognitive therapy is compara-
ble to the therapeutic effect of the exer-
cises. This indicates a low selectivity and
specificity of the existing kinesiotherapy
programs which do not allow achieving
optimal functioning of the musculoskel-
etal system and, therefore, do not provide
the required co-activation level of muscle
groups and adequate distribution of loads
in the elements of the musculoskeletal
system.

The criteria for the effectiveness of
rehabilitation programs after surgical
treatment of lumbar degenerative disc dis-
ease is mostly subjective: in the early post-
operative period - self-assessment of the
patient’s functional status using the indica-
tors of pain intensity on a visual analogue
scale VAS, disability level by Oswestry
or Rolland-Morris questionnaires, kinesio-
phobia level on a Tampa scale, the level
of worry and anxiety associated with the
expectation of pain on Pain and Anxiety
Symptoms Scale (PASS), self-assessment of
fear of pain by Fear of Pain Questionnaire
(FPQ). In the late postoperative period
self-assessment of rehabilitation results
is added (for the lumbar spine) by Self-
Efficacy for Rehabilitation Outcome Scale
(SER) (back), as well as, in some studies -
an objective assessment of the functional
status of the patients in endurance level
of flexor and extensor muscles of the lum-

bar spine and hips using isometric muscle
tests and degree of spine mobility (10).

Application of selective kinesiothera-
py programs for correction of muscular
imbalance and improvement of sagittal
lumbar-pelvic alignment of patients with
lumbar osteochondrosis after surgery,
seems to be promising not only in the
postoperative period. Program of selective
corrective kinesiotherapy may be one of
the elements of preoperative preparation
of such patients. In our opinion, the use
of such programs will help to improve
the functional outcome of surgical treat-
ment of patients with spine degenerative
diseases.

CONCLUSION

The short-term results of application
of the program of selective kinesiotherapy
developed by us for the patients having
lumbar osteochondrosis with uncompen-
sated sagittal spinal-pelvic imbalance and
muscle imbalances in the late postop-
erative period after lumbar fusion have
demonstrated its effectiveness and appli-
cability in specialized rehabilitation and
orthopaedic centres.
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PUVODNI PRACE ¢ ORIGINAL PAPERS

EFFECTIVENESS OF THE COMPLEX TREATMENT
OF IDIOPATHIC SCOLIOSIS IN CHILDREN. PAIR
CONTROLLED INVESTIGATION
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(Saint-Petersburg, Russia)

ABSTRACT

A pair controlled investigation for effectiveness of complex conservative treatment of
idiopathic scoliosis to be evaluated was performed in patients matched by sex and severity
and pattern of the deformity. 38 patients of the therapeutic group and the same quantity of
the control one were examined at the clinic of the center. During 6 weeks all the patients
were conservatively treated with therapeutic program developed by specialists of our
center including therapeutic exercises, apparatus physiotherapy with electric, magnetic
and light therapy techniques and also procedures of functional bioregulation with video-
computer auto training and electromyographic feed back and Chéneau brace. Patients
of the therapeutic group had corrective exercises according to Schroth method in H. R.
Weiss’ modification additionally. Effectiveness of treatment evaluated with instrumental
diagnostic techniques: computer optical topography, stabilometry and spirometry. Positive
results of the study confirm that application of this complex conservative treatment (dur-
ing 6 weeks) in children with scoliosis combined with Schroth-Weiss exercises allow to
achieve obvious deformity correction and reduce symptoms of the disease.

Keywords: Idiopathic scoliosis, therapeutic exercises, conservative treatment, Schroth-
Weiss therapeutic exercises.
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INTRODUCTION

The main method of treatment of scoli-
osis is conservative. Therapeutic exercises
should accompany all stages of the treat-
ment of scoliosis. A brand new model of
idiopathic scoliosis mechanogenesis was
developed in our center under auspices
of Prof. M. Dudin and Dr. D. Pinchuck. It
explains pluri-casual nature of scoliosis
with formation of three dimensional spine
deformity [3]. There are evidence-based
studies proving that exercise therapy in
primary stages of scoliosis is quite effec-
tive. [11, 8]. Disease progression leads
to severe rigid spine and chest deformi-
ties, respiratory failure [3, 2] and pos-
tural imbalance. Thus, complex approach
including differential methods of thera-
peutic exercises which allow three dimen-
sional correction of the deformity to be
fulfilled and pathological symptoms to
be minified should be used for achieving
the better results in treatment of progres-
sive types of scoliosis. For the treatment
of children with scoliosis to be more
effective Schroth-Weiss exercises were
included in our clinic to the complex of
conservative therapy. Efficiency of the
method has been proved in the previous
study on a small number of patients [13].

The aim of this investigation was to
evaluate effectiveness of complex treat-
ment of scoliosis in children combined
with Schroth-Weiss exercises.

MATERIALS AND
METHODS

A pair controlled investigation was
performed in patients with scoliosis
matched by sex and severity and pattern

of the deformity. 38 patients of the

therapeutic group and the same quantity

of the control one were examined. All
the patients were girls with idiopathic

C-type scoliosis (type 4 according to King

classification). Mean age in therapeutic and

control group was 13.8 years (SD 1.4) and

14.2 (SD 1.2) correspondingly. Mean value

of the Cobb angle was 35.5 (SD 6.4) in

therapeutic group and 34.6 (SD 5.2) in the
control one. The patients were treated for

6 weeks. They had daily complex therapy

except weekends, which included:

1. Complex of special corrective exercises
for back muscles strength endurance to
be increased, with asymmetric weights
and resistance. [6, 7, 9],

2. Therapeutic massage of the trunk [5],

Therapeutic swimming [1],

Apparatus physiotherapy (electropho-

resis of medications on aspine, mag-

netic-impulse myostimulation, induc-
tothermy of spine muscles, magnetic

fields influence on a spine) [4],

5. Procedures of functional bioregulation
with electromyographic feed back, per-
forming in individual corrective poses.
[12],

6. Chéneau braces [14].

LN

The patients in both groups wore
Chéneau braces during the second half
a day and night (on average 17 hours per
day). Cobb angle correction in the brace
in both groups was averaged 40% (SD 2.1).

Patients of the therapeutic group had
additionally everyday 60 minutes special
corrective Schroth-Weiss exercises includ-
ing (individually) [16]:

1. Exercises for sagittal profile correction

(“physio-logic”)
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2. The program of three dimensional
trunk correction (“3-D Exercises made
easy”)

3. The program to keep the corrected
posture through the day (“3D-Activities
of daily living - ADL")

4. Postural Schroth exercises with asym-
metric  diaphragmatic  breathing
Effectiveness of treatment evaluated
with instrumental diagnostic tech-
niques: computer optical topography
(COT), stabilometry and spirometry.
The following factors were evaluated
with computer optical topography:
lateral curvature of a spinal column in
degrees, the angle of trunk rotation
in degrees, the angle of the thoracic
kyphosis in degrees. The factor of
weight distribution was analyzed with

stabilometry according to foothold
coefficient. The factor of external
respiration was evaluated with
spirometry according to measurement
of pulmonary vital capacity (in liters).
The results of six-week treatment were
compared to those before treatment.
The data were statistically manipulated.

RESULTS

The values obtained by the opti-
cal topography stabilometry and
spirometry in patients of the thera-
peutic and control groups before and
after treatment are shown in Table 1.
The difference of values of the estimated
parameters is presented in Table 2.

Parameters Before treatment After treatment
Therapeutic group
Lateral spine curvature () 35 (SD4.7) 23 (SD4.1)
Angle of trunk rotation (*) 12 (SD1.2) 7 (SD1.7)
Angle of thoracic kyphosis (*) 21 (SD6.7) 21.1 (SD7.1)
Foothold coefficient (CR) 0.82 (D1.1) 0.96 (SD1.2)
Vital capacity (litres) 2.84 (SD1.2) 3.16 (SD1.4)
Control Group
Lateral spine curvature () 33 (SD5.6) 28 (SD6.1)
Angle of trunk rotation (*) 12 (SD2.1) 10 (SD2.4)
Angle of thoracic kyphosis (*) 22 (SD9.7) 19 (SD8.7)
Foothold coefficient 0.88 (SD1.2) 0.88 (SD1.3)
Vital capacity (litres) 2.87 (SD1.3) 2.89 (SD1.4)

Table 1. The lateral spine curvature (°), the angle of trunk rotation in degrees (°), the angle of the
thoracic kyphosis (°), the foothold coefficient, vital capacity (litres) in patients of the therapeutic and

control groups before and after treatment.

POHYBOVE USTROJI, ro¢nik 20, 2013, ¢. 3+4 197



Our study revealed significant
changing of the parameter of the lateral
spine curvature in patients of the
therapeutic group in comparison with
patients of the control one (-12° Cobb).
Foothold coefficient and vital capacity
improved in the therapeutic group
also. These parameters in the control
group remained unchanged. The angle
of trunk rotation in both groups, more
significantly in the therapeutic group. The
angle of thoracic kyphosis did not change
significantly in the therapeutic group, and
even decreased in the control one.

DISCUSSION

The main goal of the treatment
of scoliosis is to prevent the further
development of the deformation and to
improve the respiratory function [10].
Flat back is a poor prognostic sign of the
disease and seems to be the major problem
in the treatment of patients with idiopathic

scoliosis [3, 15, 17]. There is an evidence
the use of different braces in such incorrect
posture can lead to its progression, not to
correction [17]. The optical topography
was used to assess the effectiveness
of physiotherapy on athree-plane
deformation of the spinal column. In our
study the angle of the spine lateral arc (-12
° Cobb) and the trunk rotation angle on the
top of vertebral arc (-5°) were significantly
changed in the treatment group compared
with the control group. The kyphotic
angle in the treatment group remained
unchanged, while in the control group it
decreased even though the program of
physiotherapy by Schroth-Weiss aims to
strengthen thoracic kyphosis. Katharina
Schroth program involves the treatment of
kyphosis with special breathing exercises.
In international practice the use of Schroth
program gives good long-term results in
flat back correction [15].

We've not got explanation why
hypokyphosis can’t be corrected by
described above physiotherapy methods

Parameters

Mean difference of value

Therapeutic group

Lateral spine curvature () -12 (SD2.1)
Angle of trunk rotation (*) -5 (SD3.1)
Angle of thoracic kyphosis () +0.1 (SD1.2)

Foothold coefficient

+0.14 (SD1.4)

Vital capacity (litres)

+0.32(SD 1.1)

Control group

Lateral spine curvature () -5 (SD2.4)
Angle of trunk rotation (*) -2 (SD2.3)
Angle of thoracic kyphosis (*) -3 (SD2.1)

Foothold coefficient 0

Vital capacity in (litres)

+0.02 (SD1.1)

Table 2. Difference of value between the lateral spine curvature (°), the angle of trunk rotation (),
the angle of the thoracic kyphosis (°), the foothold coefficient, vital capacity (litres) in patients of the

therapeutic and control groups after treatment.
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in short term. It confirms the fact that the
primary problem for scoliosis is the sagittal
deformity and it is the most rigid and more
difficult to correct than the strain in the
other planes.

The use of Schroth-Weiss gymnastics
can improve short-term results of complex
conservative treatment of scoliosis and
should be considered as a useful addition
to arange of conservative treatment of
scoliosis. The long-term controlled study is
necessary to assess the long-term effects of
the physiotherapy program.

CONCLUSIONS

Application of the 6 weeks complex
conservative treatment in children with
progressive forms of scoliosis combined
with Schroth-Weiss therapeutic exercises
gives opportunity to achieve obvious cor-
rection of deformation and reduction of
the symptoms of the disease.
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SUMMARY

Introduction. Nowadays children’s pathology posture has become an epidemic. One
of the leading symptoms of “connective tissue dysplasia” (CTD) is a generalized joint hyper-
mobility (JH), which is a condition characterized by an excessive mobility of the joints.

The aim of the study was to analyse the incidence of the children’s posture pathology in
Voronezh and identify its connection with generalized joint hypermobility depending on
the age. Material and methods. To assess JH modified Beighton score has been used. The
Beighton score was incorporated into the Brighton Criteria. Diagnosis JH can be estab-
lished in 4/9 or more points. A total of 700 children have been examined. At computer-
optical topography methods analogous to Cobb’s X-ray diagnostic were employed.

Results. Generalized joint hypermobility as a basic characteristic of undifferentiated
connective tissue dysplasia, according to the examination, has been identified in 187 out of
700 children making up 26.7% (p < 0.05). Pathology posture has been detected in 493 out
of examined 700 children, accounting for 70.4% of cases.

Conclusion. A marker of children’s pathology posture has been identified - a gener-
alized joint hypermobility which should be assessed as the underlying risk for the static
deformation of the skeleton with a tendency to early and rapid progression. Children with
generalized JH are in need of regular pediatric, orthopedic and other relevant medical
check-ups since early age and as well individual comprehensive treatment.

Keywords: Children, posture, joint hypermobility, scoliosis, kyphosis, connective tissue
dysplasia.
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INTRODUCTION

The locomotor system disorder has
reached epidemic proportions and is
aleader of children’s and adolescents’
pathologies with the incidence of 80-95%
(9). In this series the so-called “acquired”
disorders of the musculoskeletal system
can be observed: impaired posture, scolio-
sis and abnormal kyphosis. Up to the pre-
sent moment there is no unanimity on the
prevalence rate of the posture pathology in
the medical literature, since according to
different authors spine pathology is detect-
ed in 6-65% of children (10, 11, 12). The
term “connective tissue dysplasia” (CTD)
is understood as a disorder of homeostasis
at the tissue, organ and organism levels
accompanied by a variety of morphological
and functional disturbances of the visceral
and locomotor systems with progressive
chronic changes (2, 7, 8, 13, 14, 15).

An universal characteristic and one of
the leading symptoms of connective tissue
dysplasia is a generalized joint hypermobil-
ity JH), which is a condition characterized
by an excessive mobility of the joints (2,
4, 5, 6, 13). JH per se is not considered to
be a pathological condition, yet it is a sig-
nificant risk factor of the locomotor system
non-specific response as well (3). Joint
hypermobility is one of the most common
deviations from the normal condition of
the children’s locomotor system. However,
there is almost no information on its role in
the development of the pathology posture
in the present medical literature.

The aim of the research is to analyse
the incidence of the children’s posture
pathology in Voronezh and identify its con-
nection with generalized joint hypermobil-
ity depending on the age.

MATERIALS AND
METHODS

The research was conducted in
Children’s polyclinic No 11, Voronezh,
located in the Severny district with a child
population of 30,310. A total of 700 chil-
dren have been examined (boys : girls =
1:1). The children belong to certain age
subgroups of 100 persons: 3, 5, 7, 10, 12, 15,
17 years old. A clinical examination by an
orthopedist was carried out in pre-school
institutions and schools. All children
have had computer-optical topography
of the spine (a computer-optical topog-
raphy device produced by LLC “METOS”
Novosibirsk, Russia). At computer-optical
topography methods analogous to Cobb’s
X-ray diagnostic are employed. All chil-
dren with JH have consulted a geneticist
(undifferentiated connective tissue dyspla-
sia - UCTD has been confirmed in 100%
of cases). To assess JH modified Beighton
score has been used (1). The Beighton
score is an edited version of the Carter &
Wilkinson scoring system which has been
used for many years as an indicator of
widespread hyper-mobility. The Beighton
score was incorporated into the Brighton
Criteria (6). Diagnosis JH can be estab-
lished in 4/9 or more points. The Beighton
score is measured by adding 1 point for
each of the following:
® Placing flat hands on the floor with
straight legs
Left knee bending backward
Right knee bending backward
Left elbow bending backward
Right elbow bending backward
Left thumb touching the forearm
Right thumb touching the forearm
Left little finger bending backward past
90 degrees
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® Right little finger bending backward
past 90 degrees

RESULTS

Generalized joint hypermobility as
a basic characteristic of undifferentiated
connective tissue dysplasia, according to
the examination, has been identified in 187
out of 700 children making up 26.7% (p <
0.05). Pathology posture has been detect-
ed in 493 out of examined 700 children,
accounting for 70.4% of cases. Pathology
posture (diagram 1) in children with
hypermobility of the joints occurs 1.56
times more often than in children without
it (p £0.05).

Diagrams 2, 3 demonstrate that there
is adecrease in children’s functional dis-
orders (posture disorders) with age. The

children without JH symptoms have a ten-
dency to posture normalization by the
age of 15-17 (diagram 3). However, the
children with generalized joint hypermo-
bility (diagram 2) tend to have a signifi-
cant growth of the structural pathology
(scoliosis, kyphosis, kyphoscoliosis) with
age, unlike those without JH characteris-
tics. Incorrect posture with JH is observed
15% more often than without JH (p < 0,05).
Abnormal kyphosis (Cobb’s angle 44 ° +
Sp 6.2°) typical of the children with hyper-
mobility of the joints in the age groups
over 10 years old has a considerably wider
incidence than in children without HJ. The
largest difference (3.6-fold) is observed in
boys at the age of 17. Along with JH, girls’
kyphoscolioses manifest themselves much
earlier (at the age of 5) than those of chil-
dren who do not have JH (12 years old). No
significant difference is observed as far as

scoliosis 2

scoliosis 1

kyphosis+kyphoscoliosis

pathology posture

21.42%

51.65%

42.50%)

0% 10%

20%

30%

40% 50% 60%
O without JH  m with JH

Diagram 1. Pathology posture in children with and without JH. A comparative analysis. (* Indicates

that p £ 0,05, ** means that p <0,0)
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Diagram 2. Pathology posture in children with JH by age
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Diagram 3. Pathology posture in children without JH by age
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the incidence of children with and without
JH aged over 12 is concerned.

Scoliosis in children with JH manifests
themselves much earlier (at the age of
5) than in children who do not have JH
(7 years - boys, 12 years - girls). The inci-
dence of scoliosis grade 1 (according to
Chuklin’s classification) in children having
JH (Cobb’s angle 8 © + Sp2.4°) at the age of
7-12 years is 3 times higher with boys, and
2 times higher with girls than in children
without JH. No significant difference in
the incidence of children with and without
JH aged over 12 years was observed. (p <
0.05). Scoliosis of grade 2 (according to
Chuklin’s classification, Cobb’s angle 16 ° +
$p3.6 ©) in children with hypermobility of
joints was diagnosed already at the age of 7,
without JH - at the age of 10 for boys and
only 15 for girls.

So, children with joint hypermobil-
ity tend to have scoliosis of grade 1 twice
more often than those without joint hyper-
mobility; abnormal kyphosis and kypho-
scoliosis - 2.5 times more often and scolio-
sis grade 2 - 5 times more often (p < 0,01).

CONCLUSIONS

1. Generalized joint hypermobility as the
main characteristic of undifferentiated
connective tissue dysplasia (UCTD)
was diagnosed in 26.7% of the children.

2. Pathology posture was observed in
70.4% of the children. The children
with generalized joint hypermobility
tend to have it 1.56 times more often
than those without JH symptoms (99%
versus 66%).

3. Manifestation of the structural
spinal pathologies in children with
generalized joint hypermobility occurs

at the age of 5-6, while those without
signs of JH at this age are prone to minor
functional disorders. The formation of
the structural pathology begins only
at the age of 12-15. Generalized joint
hypermobility should be considered as
the underlying risk of the formation of
static deformations of the skeleton with
a tendency to rapid progression.

4. Generalized joint hypermobility as the
main UCTD characteristic is a marker
of children’s pathology posture.

5. Children with generalized joint
hypermobility are in the risk group
as far as the progression of posture
pathologies is concerned. They are in
need of regular pediatric, orthopedic
and other relevant medical check-ups
since early age.

6. The basic prevention measure of the
structural pathology of the spinal
column lies in teaching children
and their parents ahealthy lifestyle:
regular exercise, work - rest ratio and
a balanced diet.
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ABSTRACT

Birth injuries of upper cervical spine and cranial base in newborn can lead to torticol-
lis, scoliosis and brain dysfunction. Early X-ray exam soon after birth can reveal the details
of natal injury and thus give a doctor the way for proper treatment. 40 children aged 1-3
months with traumatic birth injuries of the upper cervical spine were treated. Osteopathic
treatment (craniosacral therapy) in the first group of 20 children lasted for 35 days.
Medicine therapy (vasodilatators) in the second group of 20 children took 1.5 months.
Comparison of osteopathic and medicine treatment in two groups of neonates shows high
effectiveness of osteopathic correction of cervical disorders. Proper osteopathy in the first
months of life can prevent scoliosis of the whole spine.

Keywords: birth injury, facet blocks, cervical fracture, osteopathic treatment

INTRODUCTION

Birth injury of newborn may cause
deformities in his cranio-vertebral region.
The cervical spine of a child is situated
between his head and his shoulders, two
largest parts of neonatal body. So, if child’s
head or shoulders move through the natal
canal in the wrong way, child’s neck is the

most vulnerable place. Birth injury of the
cervical spine damages most often the
upper cervical vertebrae and their rela-
tions with cranial base. It leads to muscular-
skeletal strain, which can be corrected by
osteopathic treatment.

Cervical spine X-ray is rarely used to
detect the orthopedic deformities reasons
in cranio-vertebral region of the neonate.
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When correction is delayed, the results are
worsened. The urgent X-ray examination
of the neonatal cervical spine can give
clue for understanding of the anatomic
disorders in the upper cervical spine. This
may be the base for treatment planning.
Osteopathy can make child healthy. The
aim of investigation was to find out the
kinds of upper cervical disorders in injured
neonate through X-ray examination, and
to compare the osteopathic and allopathic
treatment.

MATERIAL AND METHODS

In our Medical Centre “Neonatus
Sanus” we had treated 40 children aged
1-3 months with traumatic birth injuries of
the upper cervical spine. They all were full-
term, their weight was 3200-3500gr. Their
Apgar score was not less than 7 points.
The children were brought to our centre
with diagnosis brain and/or spinal cord
birth injury and torticollis. All patients
were examined by neurologist, X-ray of the
cervical spine and brain sonography was
carried out. We used plain films in two pro-
jections, added with the functional probe
of cervical spine flexion and extension in
lateral view.

The patients were randomly divided
into two groups, 20 children in each. The
first group was treated by osteopathy, the
second - by medicine. Osteopathic treat-
ment in the first group of children lasted
for 35 days (5 visits once a week). We used
craniosacral therapy in order to recov-
er cranial kinetics, improve liquor move-
ment and to correct the vertebral position.
Medicine therapy in the second group
took 1.5 months, it included vasodilatators
in order to correct the blood flow of the

vertebral artery: in patients with cervical
vertebra rotation the diameter of the verte-
bral artery on the opposite side was usually
narrowed. 3 months later all patients from
both groups were examined once more.

RESULTS AND
DISCUSSION

While patient examination we found
out that child head was tilted more often to
the left (70%) and rotated to the opposite
side; the movements of the cervical spine
were restricted; asymmetric hypertonic
sternocleidomastoideus muscle was left in
75%; pelvic rotation to the side, opposite
to the head rotation (42%); pelvic rotation
to the same side of head rotation (28%), no
pelvic rotation (30%).

X-ray films demonstrated birth inju-
ries of the cervical spine: functional fac-
ets blocks in CO-C1, C1-C2; fractures of
occipital bone, atlas or axis, rotate subluxa-
tion of C1. Each type of birth injury had
its specific signs. Functional facets blocks
saved the proper forms of upper cervi-
cal vertebrae, but limited the movements.
Functional facets block of CO-C1 caused
lifting of the posterior arch of atlas towards
the occipital bone, the movements in CO-
C1 were absent; in cases of C1-C2 func-
tional facets blocks the position of atlas
was nearly similar, but the atlas was fixed
at C1-C2 level, while movements in CO-C1
were free. The patients with torticollis
had asymmetrical facet blocks: the injured
joint has narrowed fissure between facets
because joint cartilage in infant could be
compressed with pain muscle contraction.
The edges of facets were not displaced.

The fracture of occipital bone damaged
the posterior intraoccipital synchondro-
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sis: the space between occipital squama
and occipital lateral part narrowed, the
occipital squama was situated higher and
anteriorly than the lateral parts of the same
bone. This kind of natal fracture was often
combined with facet block at CO-C1 level.

The atlas fractures damaged the ante-
rior and posterior arches of the vertebra.
One of two lateral masses had lateral dis-
placement and was situated slightly lower
and anterior to the corresponding facet of
C2. The fissures of atlanto-axial and atlanto-
occipital joints were strongly narrowed,
the head was tilted. When the fracture dam-
aged the part between posterior arch and
lateral mass of atlas, where vertebral artery
was situated, the clinical situation was seri-
ous: the movements of neonate head and
neck while child care could cause transient
ischemic attack in vertebral-basilar vascu-
lar region with loss of consciousness, such
episodes could be mixed up with epilepsy.

The fracture of C2 usually damaged the
cartilage between dens and vertebral body.
The axis dens moved slightly anterior and
could rotate.

Rotate subluxation of atlas was rare.
Rotated atlas was moveless. No lateral dis-
placement was found in these cases.

Ultrasound examinations of the brain
usually demonstrated posthypoxic dam-
ages of deep white matter, slight ventricle
dilatation, plexus cysts etc.

Osteopathic treatment in the first
group of children lasted for 35 days (5 vis-
its once a week). Medicine therapy in
the second group took 1.5 months. Three
month later all children were examined by
neurologist. The muscle tonus was symmet-
ric in 17 patients of the first group (85%),
there was no torticollis and no pelvic rota-
tion. In the second group asymmetric mus-
cle tonus and torticollis resisted. Control

neurosonography revealed regress of post-
hypoxic brain changes in the first group.
Vertebra rotation was absent in 19 patients
(95%) in the 1% group. 17 patients of the
2nd group (85%) after medicine therapy
still had rotated vertebra. Thus, osteopathy
treatment proved its high cure rate in chil-
dren with birth injuries of upper cervical
spine and cranial base.

X-ray exam of neonates with birth cer-
vical injuries revealed functional facets
blocks of C0O-C1, C1-C2, natal fractures of
occipital bone, atlas and axis, asymmetric
muscle tonus etc. The results of early X-ray
exam enabled the proper treatment

Displacement of upper cervical ver-
tebra and occipital bone breaks the cor-
rect position in cranio-vertebral region
and changes blood and liquor circulation.
It can also lead to malfunction of dience-
phalic brain zone. Central nervous system
disfunction leads to scoliosis (Dudin and
Pinchuk 2009). Osteopathic treatment of
cranio-vertebral deformities in newborn
saves their whole spine from severe scoli-
otic disturbances.

Changes of position and movement of
one spinal level immediately results in the
secondary abnormalities of the other spinal
levels. Long-lasted cervical muscle asymme-
try causes postural muscle asymmetry, thus
involve the whole spinal column.

The early osteopathic treatment of chil-
dren with cervical birth injury is very
effective. It prevents gravitation line dis-
placement and kinematic chains derange-
ments and thus improve postural balance
in whole.
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INTRODUCTION

Mechanotherapy have gained well-
established position in neurorehabilitation
in recent years. Main effect of mechano-
therapy are neuroplasticity activation. In
animal models neuroplasticity may be eval-
uated by neurochemistry, patomorphology,
deep-brain electrodes etc. Experimental
data may not always be applied to humans,
as experimental animals, even primates,
have different anatomy and activity of
the certain parts of motor pathways, e.g.
in monkeys rubrospinal and reticulospi-
nal pathways are much more developed,
than in humans, and may affect obtained
data significantly. Thus reliable and safe
methods for neuroplasticity evaluation are
needed, and in human main instrument for
neuroplasticity evaluation are transcranial
magnetic stimulation (TMS) [2]. TMS was
used in mechanotherapy efficacy evalua-
tion in several works [3].

Our goal was to evaluate efficacy of
mechanotherapy by Locomat Basic appa-
ratus in patients with brain lesions using
TMS technique.

MATERIALS
AND METHODS

5 patients (average age 34 years, range
31-49 years) were enrolled. All patients
had established cerebral palsy, main neu-
rological finding was lower diplegia. All
patients underwent mechanotherapy on
Locomat Basic apparatus. Each patient par-
ticipated in 10 sessions of therapy. TMS was
performed before the 1% session and 1 day
after last session.

TMS was performed according to cur-
rently accepted standard procedures. We
used circular coil 90mm in diameter and
Neiro-MS-D monophasic current pulse
magnetic stimulator. Single-pulse TMS pro-
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tocol was used. Coil was positioned over
the optimal scalp site. Cortical motor areas,
cervical and lumbar parts of the spine
were stimulated to obtain motor evoked
potentials (MEPs) and to calculate central
motor conduction times (CMCTs). For the
conduction studies target muscles were at
rest. The onset of the MEP was determined
by measuring the shortest latency of at
least 5 single stimulation responses. For
each site at least 5 MEPs were collected,
averaged and analyzed. MEPs amplitude,
duration, and onset latency were measured.
The measurements were performed for the
legs. Recording surface skin-mounted EMG
electrodes (diameter 8 mm) were placed
on both legs on m. Abductor Hallucis.
Surface EMG signal was recorded using
a Neiro-MVP apparatus.

Study was approved by the local ethi-
cal committee according to the Helsinki
declaration. The purpose of the study was
fully explained to the participants, written
informed consent was obtained from all
patients.

RESULTS

Clinical improvement (better ability
to sustain posture, lesser spasticity and
better walking abilities) were seen in all
cases. There were no adverse reactions,
complaints or side-effects. On first evalu-
ation high MEP threshold (90-100%) was
seen in all patients. In 2 patients MEP was
elicited only after the facilitation (mini-
mal target muscle contraction). In 4 of 5
patients MEP shape polyphasy, amplitude
lowering and CMCT asymmetry more than
2 ms were seen. CMCT slowing was seen
in 3 of 5 patients. On second evaluation
all patients showed MEP threshold lower-

ing to 40-55%. Polyphasic MEPs were still
seen, but MEPs duration was lessened in 2
patients. In 2 patients mild amplitude rais-
ing was registered.

DISCUSSION

Shape and threshold of MEP were most
often affected in cerebral palsy patients.
MEP thresholds seems to reflect excita-
bility of the cortical motor neurons [1].
Polyphasic MEPs represents demyelization
process in corticospinal tract. CMCT slow-
ing and severe asymmetry reflects more
pronounced motor pathways involvement,
and MEP amplitude lowering mostly hap-
pens due to axonal lesions [4]. As can be
seen from the general tendency towards
MEP threshold lowering and shape improve-
ment in our patients, main neurophysiolog-
ic changes after the course of treatment
were elevation of cortical motoneurons
excitability and signs of remyelization. It
can be suggested that mechanotherapy
in our patients influenced neuroplastici-
ty. Thus without real registered effect on
anatomical lesions the adaptation towards
their existence was established, which in
its turn led to the clinical improvement.
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ABSTRACT

Magnetotherapy is actively used for treatment of a range of health problems in ortho-
paedics and traumatology. The usage of magnetic fields helps to accelerate the consolida-
tion of fractures, reduces pain syndrome, it is used in the treatment of false joints (pseu-
doarthroses), aseptic bone necroses, etc. The usage of magnetic fields for growth bone
plates’ functional activity control can be a very perspective one. Such effect can increase
the effectiveness of the treatment of many orthopaedic diseases and consequences of
injuries in children. It was carried out a pilot study of impulse magnetic field (1.5 T1) influ-
ence on the growth bone plates of the rabbits (34 experimental animals). As a result was
found out the inhibitory action of such fields on growth bone plates’ functional activity.
The similar results in mice were obtained under the application of the “weak” combined
magnetic fields.

Keywords: magnetotherapy, magnetic field, growth bone plates, DNA synthesis.

INTRODUCTION

The etiology and pathogenesis of the
whole range of diseases in paediatric
orthopaedics is closely related to changes
in the normal process of bone growth.
Bone’s growth can accelerate, slow down

or infringe. These deviations can bear as
systemic character and involve virtually the
entire skeleton, so as occur locally.

In this case, the longitudinal growth
of the skeleton is entirely determined by
the functional activity of the germ zones,
which are the ultimate executive “authori-
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ties” which are performing step-by-step
growth programs. One of the cartilage’s
growth zone features is its high metabolic
activity that is comparable to exchange
activity of glandular epithelium. The
increased metabolism makes it sensitive
to the effects of various endogenous and
exogenous factors. It's considered to be
prospective the usage of magnetic fields
influence to control the functional activ-
ity of the germ zones.

MATERIAL AND
METHODS

The experimental animals - mice
(C57BL6) and rabbits breed Soviet
Chinchilla. In total, the present work has
been used 34 experimental animals. All
animals were kept in the nursery of the
Institute of Cytology RAS, under the same
conditions. The object of the study were
tibia and femur growth zones. Magnetic
field generators: the apparatus for pulsed
magnetic therapy “Amit-01” (Russia) and
original device “Effect” (St. Petersburg,
Russia). The first unit generates a magnetic
field with induction level up to 1.5T and
a pulse duration of 110 microseconds, and
the second one - with the amplitude of the
alternating magnetic induction field 1.8
times higher than the static magnetic field
and the induction frequency range of the
alternating magnetic field - ranging from
15 to 100 Hz.

Methods

The histological method. Selected
fragments of femoral, tibial bones were
fixed in 10% formalin solution for 7 days,
then washed with water for several days

in water and 1N decalcified in acetate
buffer at pH 4.5. After the appearance of
signs of a softening of bone most of the
epiphysis and diaphysis was removed with
ascalpel, and continued until the disap-
pearance of decalcified in decalcifying
fluid response to calcium ions under the
control of the reaction with 5% solution of
sodium oxalate. Fragments of bones were
studied in paraffin according to the stand-
ard scheme. Then they were oriented so as
to be able to retrieve sections in the fron-
tal plane. 20 micron thick sections were
obtained on a microtome by “Reichert”.
These preparations were stained with
hematoxylin-eosin and Mallory’s method.

Morphometric method (germ zones
measuring, calculation and evaluation of
the ratio of proliferating and differenti-
ated germ zones chondrocytes). Thickness
of the growth plate was evaluated by
ocular micrometer at 20x, 15x eyepiece
and expressed in micrometers (microns).
Counted the average number of
chondrocytes in the growth plates areas
of so-called coin columns, as well as
measured by the absolute thickness of the
growing zone. Along with this, the ratio
determined by the zone of differentiated
(“mature”) and proliferating (“young”) as
a percentage of chondrocytes. Assessment
of the differences was made by Student’s
test.

Autoradiography (assessment of
DNA synthesis). Activity of DNA synthesis
was determined by autoradiography.
3H-thymidine production by Radium
Institute, named by Khlopin RAS was used
as a mark. It specific activity was ranged
from 19 to 23 Ci (Curie)/ mol. After dilu-
tion in saline solution of 3H-thymidine
was administered intravenously at a dose
of 1 mk Curie/ gram weight of the rabbit
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after 1 hour after the last impact by the
magnetic field. Collection of material was
taken off in one hour after the adminis-
tration of 3H-thymidine. Liquid emulsion
type “M” or type “P” (production of NGO
“Fomos”, Moscow) was applied to sections
to registrate incorporating radioactive
label. The D-19 was used for the manifes-
tation of the developer. On hematoxylin
and eosin-stained preparations index of
labeled nuclei were counted using a 20x
lens and a 15x eyepiece. On a standard rec-
tangular area (ocular grid) of the epiphy-
seal plate was counted the total number of
nuclei of chondrocytes and labeled nuclei
among them. Areas of counting evenly
distributed along the length of growing
plate with the distance between them is
350 cm.

RESULTS

Morphometric data indicate that,
under the influence of the pulse mag-
netic field occurs a significant/authen-
tic/ reduction in the germ zones overall
height, in the bones forming the knee
joint. In the experimental animals as com-
pared to the control group, there was
registered a reduction of 24% on the hip
side and 10,7% on the tibia side (p <0.05).
Besides, is noted a significant increase
in the (specific gravity) proportion of
differentiated chondrocytes by 19,4% on
the tibia area (p <0.05), in the femur - is
observed aslight tendency to decrease
in the zone by 8.5% (p> 0.05) . In other
words, are observed two concurrent pro-
cesses - the germ zones height reduction
and increase in the differentiated chon-
drocytes portion.

Of particular note is that in a num-
ber of germ zones preparations//portions
were observed degenerative changes. They
were manifested as deformed “rouleaux”
and cell-free areas formation and in pro-
liferating chondrocytes resizing. These
changes are accompanied by autoradiog-
raphy results that indicates a suppression
of DNA synthesis (the index of label nuclei
decreased in germ zones of the femur by
32.5% and in the tibia by 40.3%) (p <0.05).

In the experiment on mice was shown
that at course influence of “weak” mag-
netic field tuned to the resonant frequency
of Ca ions, takes place an acceleration of
growth and weight gain of the animals.
Under these conditions Ca-specific mag-
netic field enhances cell proliferation as
evidenced by the inclusion of increasing
levels of 3H-thymidine in poorly differenti-
ated cells of the epiphyseal plates of long
tubular bones. In the case of exposure of
experimental animals in the “weak” mag-
netic field tuned to the resonant frequency
of the ions Kare marked the signs of
growth deceleration.

CONCLUSION

There were obtained experimental data
evidencing the change in the functional
activity of bone growth plate areas in vivo
under the influence of magnetic fields
with specific parameters. As a result was
found out the inhibitory action of such
fields on growth bone plates’ functional
activity. The similar results in mice were
obtained under the application of the
“weak” combined magnetic fields.
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INTRODUCTION

The firstsurgical technique of open epi-
physiodesis was described by Phemister
in 1933 (10). Several techniques of epi-
physiodesis have been evolved, enabling
gradual correction of angular deformity
and/or leg length equalisation. Many other
procedures attempting to guide epiphy-
seal growth have been discussed and pub-
lished (2, 4, 6, 12). Epiphyseal stapling
described by Blount (2) has disadvantages
and limitations because of staples. When
rigid staples are affected by the powerful
forces generated by growth of physis, the
staples can migrate, break or extrude (4)
and may take the risk of permanent dam-

ages of growth physis. The permanent
epiphysiodesis using drilling of epiphy-
sis that was introduced by Macnicol and
Pattinson (6) must be carefully and punc-
tually planned.

Ambulant Centre for Defects of
Locomotor Apparatus in Prague use
amodified Macnicol’s technique of epi-
physiodesis (6) more than twenty years.
We are presenting our last years results.
The new surgical technique of temporary
hemiepiphysiodesis have obtained the
own place between the operation tech-
niques in course of several last years. This
surgical technique use guided growth by
new device called the eight-Plate guided
Growth System (Orthofix, McKinney, TX,
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USA). We are gaining the first experience
with this method.

METHODS AND PATIENTS

The timing of permanent drilling epi-
physiodesis by modified Macnicol’s tech-
nique (6) is addicted to accurate determi-
nation of T-F angle. The measurement of
valgosity or varosity of knee joints using
tibiofemoral angle we perform by both
anthropometric and special photographic
methods (5, 7, 8, 9). In the first case the T-F
angle is calculated from anthropometrical
measured dimensions and values. The sec-
ond method uses depicted anthropometric
points on body and then the value of T-F
angle is measured by goniometer at the
photographs. For preliminary assessment
of T-F angle is measured intermalleolar
(valgosity) and intercondylar (varosity) dis-
tances, resp.

The indication and timing of perma-

nent epiphysiodesis issue from accurate
determination of T-F angle (5, 7, 8, 9)
and from the remaining growth of long
bones predicted according to Anderson,
Green and Messner method (1) on basis
of determination of patients bone age
(Greulich Pyle and Tanner Whitehouse
Method 3 /13)).
The partial permanent epiphysiodesis was
carried out by boring of a medial or lateral
part of a growth plate using an X-ray intensi-
fier for its identification according to modi-
fied Macnicol s technique (6).

At present, we also carry out the
temporary hemi-epiphysiodesis by eight-
Plate Guided Growth System (Orthofix,
McKinney, TX, USA) and we gained the
first experiences with this method.

In retrospective study was assessed
a cohort of 34 patients (18 boys, 16 girls).
The deformities around the knee joint
region were solved by partial boring (per-
manent) epiphysiodesis. The right time
of surgery was indicated on the basis of
remaining long bones growth. The cohort
includes children with deformities caused
by idiopathic, metabolic, neuromuscular,
genetic and developmental bone diseases.

The new introduced hemiepiphysiode-
sis by eight-Plate Guided Growth System
is presented on concise case reports. The
temporary hemi-epiphysiodesis was car-
ried out in acohort of 13 children due
to angular deformities. The most com-
mon diagnosis in the small cohort was
hypophosphatemic rickets.

RESULTS

Partial permanent medial or lateral
hemiepiphysiodesis (deformity correction
in a frontal plane) was done in a cohort of
34 patients (16 girls, 18 boys) aged 10.4 -
16.5 years. Total number of 39 hemiepi-
physiodesis has been done.

In region of the knee joint (i.e. growth
epiphysis of distal femur or proximal tibia)
was carried 32 medial and 7 lateral hemie-
piphysiodesis. Average age of surgery was
13.3 + 1.34 years (12.63 + 1.27 years in girl,
13.99 + 1.07 years in boys).

In boys the average T-F angle was 15.2°
+ 4.82° before surgery. The T-F angle was
normalized to 5.4° + 2.39°. The evaluation
showed that intermalleolar distance was
decreased by growth from 8.2cm + 2.96cm
to 1.6cm + 1.74 cm. Similar results were in
girls. The average T-F angle before surgery
was in range of hypervalgosity 11.2° =+
1.95°. Its value was decreased to physi-
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ological range of wvalgosity 5.2° + 2.08°.
Intermalleolar distance measured in lying
position was decrease from 7.9 cm + 2.16cm
to 1.59cm + 1.64 cm. Hemi-epiphysiodesis
normalized the axis of lower extremities
in frontal plane, walking stereotype was
improved and especially girls appreciated
an aesthetic effect.

CONCLUSION

The temporary or permanent hemie-
piphysiodesis are the method of choice
for correction of the angular deformities
in frontal plane on both the lower and
upper extremities. Ambulant Centre for
Locomotor Defects in Prague has achieved
very good results with permanent epiphys-
iodesis (by modified Macnicol methods
using drilling of growth physis). In cases
when we are unable to perform reliable
prediction of remaining bone growth (e.g.
severe bone dysplasias) or where is biome-
chanically desirable resolve the deformity
in early childhood is the epiphysiodesis
using the Orthofix eight-Plate System (or
Guided Growth Plate) the right method of
choice.

REFERENCES

1. ANDERSON M, GREEN W T, MESSNER
M B. Growth and prediction of growth in the
lower extremities. ] Bone Joint Sur., 45A, 1963,
p. 1-3.

2. BLOUNT W P, CLARKE G R. Control of
bone growth by epiphyseal stapling: a prelimi-
nary report. J Bone Joint Surg Am., 31, 1949,
p. 464-478.

3. BOERO S, MICHELLS M B, RIGALTI S. Use
of the eight-Plate for angular correction of knee

deformities due to idiopatic and pathologic
physis: initiating treatment according to etiolo-
gy. J of Child. Orth., 5, 2011, 3, p. 209-216.

4. BURGHARDT R D, HERZENBERG ] E.
Temporary hemiepiphysiodesis with the eight-
-Plate for angular deformities: mid-term results.
J Orthop Sci., 15, 2010, p. 699-704.

5. DIRBAKOVA S, PETRASOVA S, ZEMKOVA
D, MARIK 1. 2008. Noninvasive methods of
tibiofemoral angle assessment in clinical practi-
ce. Locomotor System, 15, 2008, Suppl, 1-2,
p. 130-134.

6. MACNICOL M F, PATTINSON R.
Epiphyseodesis in the Management of Leg
Length Discrepancy. Seminars in Orthopaedics
(the Princess Margaret Rose Orthopaedic
Hospital, Edinburgh), 7, 1992, 3, p. 201-206.

7. PETRASOVA S, ZEMKOVA D, MARIK I,
MYSLIVEC R. Possibilities of Epiphysiodesis,
promising a new device called the eight-Plate
guided Growth System. Locomotor System, 19,
2012, 339-343.

8. PETRASOVA S, ZEMKOVA D, MYSLIVEC
R, MARIK 1.
Epiphyseodesis Treatment of Angular defor-

Continuous Evaluation of
mity around the Knee. Locomotor System, 18,
Supplementum, 2011, 322-325.

9. PETRASOVA §, ZEMKOVA D, MARIK I.
Vyvoj tibiofemoralniho thlu u ceskych déti ve
véku od 4 do 11,9 let. Antropometricka studie.
Locomotor System, 19, 2012, 1-2, 63-73

10. PHEMISTER D B. Operative arrestment of
longitudinal growth of bones in the treatment
of deformities. ] Bone Joint Surg. Am, 15, 1933,
1, p. 1-15.

11. PRITCHETT J W. Practical Bone Growth.
Seattle 1993.

12. SABHARWAL S, ROZBRUCH R. What's New
in Limb Lengthening and Deformity Correction.
J. Bone Joint Surg Am., 93, 2012, p. 2323-32.
13. TANNER J M, HEALY M J, et al. Assessment
of skeletal maturity and prediction of adult
height (TW3 method). London: Saunders, 2001.

220 LOCOMOTOR SYSTEM vol. 20, 2013, No. 3+4



14. ZEMKOVA D, MYSLIVEC R, PETRASOVA,
S, MARIK I. Controlled modelling of growth in
the knee joint region for correction of shorte-
nings and deformities of legs. The 11™ Prague-
Sydney-Lublin Symposium, session Orthopaedic
Anthropology in the frame of Vth International
Anthropological Congress of Ales Hrdlicka.
Prague, 2009. Pohybové dustroji. 3+4 Supl,
s. 293-294. ISSN 1212-4575

Author's address:

Mgr. Sarka Petrasova

Ambulant Centre for Defects of Locomotor
Apparatus; Prague; Czech Republic
sarkapetrasova@seznam.cz

POHYBOVE USTROJI, ro¢nik 20, 2013, ¢. 3+4 221



ZPRAVY ¢ NEWS

CHILDREN‘S REHABILITATION CENTER
OF ORTHOPAEDICS AND TRAUMATOLOGY

»OGONYOK*

DUDIN M.G.

Prof. Dudin M.G., director of Children‘s
Rehabilitation Center of Orthopaedics and
Traumatology ,Ogonyok*

Brief scientific CV of Prof. M.G. Dudin

1949 - was born.

1972 - graduated with honors LPMI
(Leningrad Pediatric Medical Institute),
Leningrad, Soviet Union.

1972-1974 - specialization (residency) in
orthopedics and traumatology.

1974-1984 - work in public health practice.
1982 - PhD, ddiopathic scoliosis with atypical
abnormal rotation of the vertebral bodies.”
1984-1986 - work as a specialist in the Lenin
hospital, Holguin, Cuba.

1986-1996 - researcher at the Turner sci-
entific and research institute for children’s
orthopedics, St. Petersburg, Russia.

1993 - DScM, «<Hormonal aspects of the idi-
opathic scoliosis pathogenesis».

1996-present - Director of Children’s
Rehabilitation Center of Orthopaedics and
Traumatology “Ogonyok”, St. Petersburg,
Russia.

1997 - Professor.

1999 - first award GICD. 14 PhD and 1 DScM
dissertations were performed and defended
under the guidance of DScM prof. Dudin. He
published more than 200 scientific papers in
medical journals in Russia and abroad, wrote

3 monographs (in 2009, 2011 and 2013),
which presents the main results of his research
activities.
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HISTORY

Children’s Rehabilitation Center of
Orthopedics and Traumatology (CRCOT)
“Ogonyok” was founded in February 12,
1958 for the treatment of children affected
polio.

In the beginning of the 60s, when
thanks to the doctors’ efforts the epidemic
of polio was defeated, the Center began to
accept on treatment children with tradi-
tional children’s orthopedic disorders (sco-
liosis, trauma, degenerative skeletal lesions)
and patients undergoing surgery for con-
genital malformations of the skeleton.

In 70-80 years the main idea in the
work of the Centre was a classic restorative
treatment of all locomotor apparatus (LA)

lesions, except for tuberculosis and oncol-
ogy. As a result, medical staff of the Centre
came to the conclusion that the earlier
rehabilitation had been started, the better
the result would have been obtained. This
situation has led to the need for effective
early diagnosis of LA diseases and injuries,
so as identification of etiologic factors of
these diseases. After all, in most cases, as
international experience shows, we have
little idea of etiology and pathogenesis of
orthopedic diseases.

Therefore, in the early 90s due to the
progress in medical science on the basis of
available practical treatment technologies
in the center was launched an investigation
project with the aim to reveal the causes
of the LA disorders in children. Therefore,

Children‘s Rehabilitation Center of Orthopaedics and Traumatology ,Ogonyok®, the main building
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JDepartment of physical therapy

in the Centre was formed special diagnos-
tics complex. As a result, during the years
1995-2005 in the Center were deployed 12
such diagnostic units.

High qualification of medical staff,
the possibility of obtaining information
about the disease at the earliest stages of
its development, objective information on
biomechanics, physiology, functional sta-
tus control systems have allowed experts
open new pages on the etiology and patho-
genesis of anumber of LA diseases and
injuries. As an example, can be mentioned
the developed on the basis of the laws of
chronobiology (biorhythmology) system
of treating children with vertebra column
injuries. In the same group of patients were
identified and found therapeutic solutions
for the diagnosis and cure of the heart trau-
matic contusion injury.

The use of the modern achievements in
laser medicine helped to create a system of
effective treatment of inflammatory lesions
of the joints, child’s chronic arthritis and
rheumatoid proliferative arthritis.

A special place in the research work
of the Center’s team is AIS (adolescent
idiopathic scoliosis). Under the guidance
of Professors M. Dudin and D. Pinchuk
was initiated and is being carried out at
present the large-scale study of AIS with
the approach of basic and applied bio-
medical specialties. As a result, for the first
time in the world by the physicians of the
Center were revealed the factors that trig-
gered the development of vertebra column
3-D deformation. Subsequent AIS studies,
based on the study of biomechanics, neuro-
physiology and neurochemistry in children
with very early symptoms of the disease
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Swimming pool

provided the basis for the development of
AIS preventive measures.

The results of the staff’s work in this
sphere are presented in numerous publica-
tions, monographs. A number of methods
of diagnosis and treatment are protected
by patents of the Russian Federation. As
recognition for outstanding achievements
in innovation in pediatric orthopedics in
2009 the Center became A.N. Kosygin Prize
Laureate.

The most important feature of the
Center is a combination of diagnostic and
therapeutic processes with a full training
program due to the state program of the
Russian Federation. In the Center were
formed 5 clinical departments, where
patients are divided according to the age
groups. Since 2007 has been opened the
department for teenagers. The staff of the

Centre is amounts to more than 400 employ-
ees. Among them are professors, doctors
and candidates of medical sciences, doctors,
nurses and teachers of the highest qualifi-
cation category. Every day in the hospital
receive treatment 226 children and ado-
lescents aged from 3 to 18 years old (1600
people per year) with a wide range (more
than 40 disease entities) of orthopedic dis-
orders, 70% of which is vertebral pathology.
Along with the daily activities of the diag-
nostic and treatment the physicians of the
Centre are engaged in research work. The
main idea of the work is the early diagno-
sis of orthopedic and concomitant pathol-
ogy, and its pathogenetic treatment. Such
a comprehensive evidence-based approach
in the sphere of diagnostics and treatment
of children’s orthopedic pathology explains
the increased interest paid to the work of
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the Centre by medical scientists not only in
Russia, but also in foreign countries (USA,
Canada, Finland, the Netherlands, Spain,
Italy, South Korea, Poland and etc.). In par-
ticular, when handing to prof. M.G. Dudin
the GICD first prize in 1998, the world-
renowned Professor Jean Dubousset said
that in matters of conservative treatment of
idiopathic scoliosis CRCOT “Ogonyok” is
working in the XXI century.

CLINICAL DEPARTMENTS

In St. Petersburg’s SHI CRCOT “Ogo-
nyok” there are 5 clinical departments
for in-patient treatment of children with
diseases and consequences of musculoskel-
etal system injuries.

Hydrotherapy room

Children are allocated according to
their age, regardless their orthopedic
pathologies.
® [ clinical department - 45 beds for chil-
dren aged 4 to 8 years
® II clinical department - 45 beds for
children aged 9 to 11 years

® III clinical department - 55 beds for
children aged 12 to 13 years

® IV clinical department - 55 beds for
children aged 14 to 15 years

® Vclinical department - 26 beds for
children aged 16 to 17 years

All departments comply with sanitary
norms and rules imposed on the device
and placement of children’s clinical depart-
ments of orthopedics. The apparatus and
equipment of offices enable us to provide
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specialized care to patients with reduced
mobility.

In the clinical departments works high-
ly qualified doctors, orthopedic trauma sur-
geons and nurses. Child’s care is provided
by attentive and caring nurses. Children’s
activities are organized by experienced
and qualified teachers.

CLINICAL AND
DIAGNOSTIC
LABORATORY

Types of performed tests

1. General Clinical Research
- Blood tests

Thermograph IRTIS

- Research of urine

- Research of feces

Biochemical studies

- Calcium in blood serum

- Inorganic phosphorus in blood
serum

- Glucose in blood plasma

- The activity of alkaline phosphatase
in blood serum

- The activity of serum alanine ami-
notransferase in blood serum

Determining the hormones’ level

- Calcitonin

- Parathyroid hormone

- Somatotropin (Growth hormone)

- Cortisol

- Adrenocorticotropic hormone
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The laboratory participates in the
Federal system of quality in clinical labora-
tory tests (FSQLT).

FUNCTIONAL
DIAGNOSTICS AND
BIOMECHANICS
DEPARTMENT

Prof. Dudin M.G. receives A.N. Kosygin Prize
The department was established in
1996. The studies conducted in the depart-
ment, allow evaluating the function of
organs and systems of the patient, to deter-

Staff at work
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mine the degree of violation. The data
obtained are used in the future to refine
the diagnosis, determine the scope of
remedial measures, assess the effectiveness
of the treatment, control the course and
predict the outcome of the disease.

In the Centre are used the standard
methods of functional diagnostics and
biomechanics, and the latest unique tech-
niques, developed in conjunction with
the staff of the leading St. Peterburg’s
research institutions (Research Institute
of Experimental Medicine, Institute of
Physiology named after Pavlov LP., SRI
of Evolutionary Physiology named after
Setchenov I.M.).

Rubtsova O.F,, acting director of Children‘s
Rehabilitation Center of Orthopedics and
Traumatology “Ogonyok* in 1958-1959.

Staff at work
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An important approach is not the
number of the techniques used, but their
integrated use that gives opportunity to
increase greatly the effectiveness of diag-
nostic measures.

In the department are conducted
the following studies:

1. Electromyography: surface and pacing -

determination of speed of motor, sen-
sory fibers of peripheral nerves, study
of late responses (H-reflex and F-waves).

Sinitsky Yu.F., director of Children‘s Rehabili-
tation Center of Orthopedics and Traumatology
“Ogonyok“ in 1974-1996.

2. Electroencephalography with a visual
assessment of the curves and «on-line»
information processing according to
the original program. Is performed
complex processing of entries on
standard programs using amplitude-fre-
quency spectra, methods of coherence,
correlation and mapping, which can
significantly improve the efficiency of
diagnosis, visual data’s presentation.

3. Electrocardiography - astudy of the
electrical activity of the heart.

4. Computer Optical topography - the
identification and quantification of spi-

nal deformity documentation, evalua-
tion of the dynamics of deformation.
Stabilography - evaluation of the sup-
port function of the foot, calculation
of anumber of biomechanical param-
eters to investigate the mechanism of
regulation of posture and ensure the
statokinetic sustainability.

Podography - step estimation parame-
ter. In the process of walking is record-
ed the dynamics of change of pressure
on various points of the foot.
Plantography - method of assessing the
degree of flat feet with foot print.

Children’s vegetable garden

Classes for nurses
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Functional biofeedback proce-
dure with feedback on electro-
myogram (FBU running EMG)

8. Spirography - amethod of graphic
recording of the changes in lung vol-
ume during breathing.

In the department of functional diag-
nostics work highly skilled experts, among
them - the doctor of medical sciences, pro-
fessor.

MASSAGE AND PT
DEPARTMENT

Therapeutic exercise (physical thera-
py - PT) - is a method of non-specific train-
ing therapy and rehabilitation by means
of physical culture and sports (physical
exercise, massage, nature factors).

PT - a mandatory part of an integrated
treatment of children with musculoskeletal
system diseases and injuries.

Kinesiotherapist Pugacheva
N.V. carries out classes with
scoliotic patients

Radiographic system
Q-Rad-DS-3

With the help of physical therapy
are solved the following tasks of
rehabilitation of patients with
disorders of the musculoskeletal
system:

® Improvement and recovery of patients’
physical performance

® Improvement and restoring of the gen-
eral metabolism level

® Restoration of patient’s normal psycho-
emotional tone

® Improvement of cardio-respiratory
function, cardio-respiratory system

® Improvement and restoring qualities of
balance and coordination

® Strengthening the muscles and restore
physical activity

® Improving of blood and lymph circula-
tion

® Development of adaptive compensa-
tory mechanisms aimed at the restora-
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tion of the physiological balance in the
spine and musculoskeletal system

® Stimulation of the immune system and
blood cellular immunity

® The prevention of pain syndrome

® The effect of tempering

Exercise therapy (remedial
gymnastics):

Morning hygienic gymnastics

Therapeutic exercises

Hydrokinesiotherapy

Functional biofeedback procedure

with feedback on electromyogram

(FBU running EMG)

Training simulator exercises

® At the department work highly experi-
enced professionals:

® Two physical therapy doctors;

® Ten instructors-trainers of physical
therapy;

® Nine massage nurses.

Lol

b

In 2010 two members of the department
(a doctor and instructor) have been trained
in Germany by Dr. Weiss on the course «Best
practice» and got the certificates.

DEPARTMENT
OF PHYSICAL THERAPY

Modern methods and applications of
physical factors in medicine can effectively
influence the course of the musculoskele-
tal system diseases and the recovery period
of the injured bone tissue. That’s why we
widely use physical factors in the complex
pathogenetic treatment of children and
adolescents with orthopedic disorders and
traumas.

The department possesses 8 physio-
therapy rooms with modern medical equip-
ment that allows us provide effective child’s
health care not only due to the main mus-
culoskeletal system diseases, but also in
comorbidity of other organs and systems.

We have used both natural and
preformed therapeutic physical
factors. Applicable types of
physical therapy:

® Galvanized and electrophoresis of
drugs

Pulse-amplitude therapy
LWM-therapy, EHF-therapy,
therapy, D’Arsanval therapy
Inductothermy

Magnet

Ultraviolet radiation
Fotochromotherapy

Laser therapy

Photodynamic laser therapy
Mud and ozokerite therapy
Whirlpool, mineral and medicinal baths
pneumomassage

Ultraphonophoresis of drugs

Magnetic and electrical pulse stimula-
tion

Inhalations: vapor-air and ultrasonic
Reflexotherapy

UHF-

RADIOLOGY
DEPARTMENT

Radiology - a branch of medicine that
applies radiation to the study of the struc-
ture and function of human organs and
systems for the prevention and detection
of the diseases.
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Department of Radiology of the Centre
has the following types of studies: X-ray
and ultrasound diagnostics, thermography.

Radiology department of St. Peters-
burg’s SHI CRCOT “Ogonyok” is equipped
with modern radiographic system Q-Rad-
DS-3, which allows quickly and with low
X-ray dose obtain high-quality roentgeno-
gram with the following long term digital
storage and get thermo film.

Intraoral X-ray unit ENDOS ACP enables
sighting radiographs of the teeth, which is
an indispensable diagnostic tool in provid-
ing dental care to our patients.

Ultrasound diagnostics is used also
for injuries of the musculoskeletal system,
especially in those cases where it is neces-
sary to explore the “transparent” for x-rays
structures.

Thermography  (thermal  imag-
ing) -a method of visualizing and registra-
tion of infrared (IR) radiation from the sur-
face of the human body which can help to
detect abnormalities, based on deviations
of the temperature distribution on the sur-
face of the human’s body. For over 60 years
this method has been successfully applied
in various fields of medicine, in particu-
lar - in traumatology and orthopedics,
where with the help of thermal imaging
is being diagnosed scoliosis, inflammatory
diseases of different etiologies of major
joints, osteomyelitis, meniscal injuries and
other diseases.

DENTAL ROOM

On examination of the incoming chil-
dren, including being on bed rest, is deter-
mined their dental status, revealed the
occlusion pathology and issued a dental
card.

Dental office is equipped with the lat-
est equipment “Darta” (2010) which allow
application of innovative technologies in
dentistry. In the treatment of uncompli-
cated caries are used filling materials con-
taining fluorine (glass-ionomers) and mate-
rials based on calcium hydroxide which
have caries-static effect. During the restora-
tion and reconstruction of the anatomical
shape of the permanent teeth are used
light-polarizated composites.

The treatment of complicated forms of
caries is performed under anesthesia, after
consultation with a physician pediatrician,
considering allergic and somatic status of
a child. Endodontic treatment and obtura-
tion of the canals of permanent teeth is
carried out only after the X-ray examina-
tion with the completion of the formation
of roots. In treatment are applied calcium
preparations which possess anti-inflamma-
tory action and stimulate apexification. To
determine the length of the channels there
is a device anekslocator i-Pex, for endo-
dontic treatment - ultrasound handpiece
Sonic-Air.

SCHOOL

The school exists on the bases of St.
Petersburg’s SHI CRCOT “Ogonyok” from
1967. At school according to the State edu-
cational standards are taught children of
1-11 classes. In all there are 15 classes: the
first stage (1-4 classes), the second stage
(5-9 classes) and the third stage (10-11
classes).

On average there are 17-19 pupils in
a class. From the second class pupils study
foreign languages: English and German.
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The activities are organized by the
school in three areas:

1. Educational activity;
Extracurricular work - “Knowledge
and Creativity” - the project, subject -
matter decades;

3. Ethics education.

PSYCHOLOGICAL
SUPPORT

The main problem that a child admitted
for a treatment meets in a medical facility is
the process of his adaption to the new con-
ditions. To solve this problem in the Centre
under the guidance of highly qualified
teachers-psychologists was developed and
implemented a special system of psycho-
pedagogical support. In the realization of
this program has been involved the whole
staff of the Centre and first of all school
teachers.

The system of psychological and peda-
gogical support for children was devel-
oped due to:

- Medical institution specific character
(separation children from family, the
necessary combination of medical and
educational processes, the regime of
hospital stay, the terms of a new tempo-
rary group of children, etc.);

- The need to create a correct children’s
attitude toward the disease, which
depends on many factors: the sever-
ity of the disease, limitation of move-
ment, success of the treatment, age,
temperament, maturity or immaturity
of self-awareness, motivation sphere,
sex, psychosocial development, family
environment, parental perception of
the disease.

- The efforts of the Center’s entire team
are aimed at creating the conditions
that would help a child to cope with his
problems, to reduce anxiety state and
establish a positive emotionality.

Author's address:

Prof. Mikhail M. Dudin, M.D., Ph.D., DScM
director of Children’s Rehabilitation Center
of Orthopaedics and Traumatology , Ogonyok®
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ZPRAVY ¢ NEWS

NADBYTEK SOLI SKODI DETEM I DOSPELYM

JANDA JAN

Ceski pediatrickd spole¢nost

Koncem listopadu 2013 probéhla v CR
podruhé masmedidlni akce pod shora uve-
denym nazvem, v anglické verzi 274 Czech
Salt Awareness Week 2013. Nasledujici
text shrnuje podstatna data tykajici se pro-
blematiky, kterd patii mimochodem mezi
nejdulezitéjsi ukoly navrhované a sledova-
né WHO. To bylo i divodem, Ze shora
uvedend akce probéhla s podporou Ceské
kancelare WHO, Ministerstva zdravotnictvi
a Statniho zdravotniho ustavu.

Ve vyspélych zemich je asi u 1/3 popu-
lace zvySeny krevni tlak (hypertenze),
v CR jsou posledni ddaje jesté vyssi, napt.
u muzl je hypertenze pritomna asi u polo-
viny dosp€lych muzl a asi u 35 % dospé¢-
Iych Zen. Nejcastéjsi pri¢inou nemocnosti
a amrti u dospé€lé populace jsou choroby
srdce a cév, u nich je hypertenze pova-
Zovana za jeden z nejvyznamnéjsich
rizikovych faktoru.

Jiz dlouho je znimy vztah mezi zvyse-
nym prijmem soli a hypertenzi. V his-
torii lidstva byl pfijem soli podstatné nizsi
nez dnes (pfed vice nez 5 000 lety se pohy-
boval okolo 1g/osobu/den!). Dnes se v CR
odhaduje pfijem soli okolo 14-15 g
soli/osobu a den. Pfitom Svétova zdra-
votnicka organizace - WHO- doporucuje
pfijem okolo 5 g soli/den!

A tak i u nds zbyte¢né vysoky piijem
soli vyznamné zvySuje riziko komplikaci
hypertenze - predevsim nahlych mozko-

vych pfihod (mozkova mrtvice), méné,
ale i tak vyznamné, riziko srdecnich koro-
narnich pfihod (infarkt). Rizikovi jsou
predevsim jedinci, u kterych je jiz vyznam-
né krevni tlak (TK) zvysen.

Pocatky hypertenze je tieba hledat
jiz v détském véku, to je duvod, proc
se dnes problematikou zabyvaji i pediat-
fi! Studie provedené ve spolupraci mezi
Zdravotné-socidlni fakultou v Ceskych
Budéjovicich a Ceskou pediatrickou spo-
le¢nosti ukdzaly, Ze zvlast€é u dorostencti
obou pohlavi je casto pfitomen ,vysoce
normalni“ krevni tlak (dnes se pouZziva rov-
néz nazvu prehypertenze) nebo dokonce
jiz jasna hypertenze. V obou pfipadech je
zvySeny TK casto spojen s nadvahou nebo
obezitou. Percentilové grafy pro hodno-
ceni TK jsou soucisti pfilohy Zdravotniho
a oc¢kovaciho prikaze ditéte a mladistvého.
Meérit krevni tlak u déti a hlavné dorostu se
doporucuje predevsim v rodindch, kde je
pfitomna hypertenze u rodict a prarodicu,
event. sourozencu.

Studie provedené v CR (Stitni zdra-
votni dstav) prokizaly, ze u dospélych
osob se konzumace soli dnes pohybuje
okolo 14-15 g/den. V Evropé je jesté vyssi
spotfeba soli jen v Turecku (pokud bereme
v uvahu, Ze cast zemé je v Evropé), daile
pak v Madarsku, Chorvatsku a Makedonii.
V fadé evropskych zemi je ale spotieba soli
na osobu polovi¢ni! Bohuzel, v CR i u déti
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denni pfijem soli vyznamné prekracu-
je doporucené normy, plati to i u jedin-
cu v prvnich letech Zivota. Naprosta vét-
Sina détské populace tedy dostava vice soli,
nez je doporuceno. Zvysend dodavka soli
vyvolava pocit zZizné a u déti pfi dnesni
oblibé riznych nipojua typu ,soft drinks“
s vysokym obsahem cukru vede ke zvySené
kalorické dodavce a tim k nadvize aZ obe-
zité. A obezita predstavuje vedle nad-
mérného pfijmu soli dal$i nezavisly
rizikovy faktor pro hypertenzi!

Nejvice soli pfijimame v potravi-
nach, které kupujeme v obchodech
(asi okolo 75 %, denni dodavky), mozna
pfekvapi, Ze zna¢na Cast soli je napf. obsa-
Zena v pecivu! Pouze mensi dodivka je
ddna pridavkem soli pfi vafeni a pfi doso-
lovani jidel doma.

Priklady potravin se zvySenym
obsahem soli: Sunka, uzeniny, polévky
v prasku, cipsy, rohliky a housky (zvlasté
posypané jesté navic soli!), slané tycinky,
mandle, kukufice, lupinky, fada syrt (napf.
balkdnsky typ, niva, atd.). Také vétSina nabi-
dek tzv. fast-foodu, které jsou tak oblibené
nejen u dospélych, ale i u déti, nabizi pro-
dukty s vysokym obsahem soli. V posledni
dobé se prece jen nékteré fetézce snaZzi
dodavku soli redukovat (MacDonald udaj-
né o 20 %). Retézce také inzeruji, ze zikaz-
nik muaze pozadat napf. o nesolené hra-
nolky, tfeba pro dité. Bylo by ale tfeba
to skute¢né ovérovat, zpravy ze zahranici
uvadéji, ze fast-foody uvadéné mnozstvi
Zivin a soli ¢asto neodpovidd skutecnosti.

Svétova zdravotnicka organizace
(WHO) v posledni dobé intenzivné
upozorfuje na problém vysoké konzumace
soli ve vyspélych zemich. Zad4 jednotli-
vé zemé, aby na etiketich potravinai-
skych vyrobku byl standardné uvadén
nejen obsah kalorii, podil Zivin, ale

i mnozstvi obsazené soli v gramech,
coz podporuje samoziejmé i Evropska
unie. Pokud je v oznaceni uveden obsah
sodiku v g nebo mg, je tfeba jej nasobit
indexem cca 2,4, abychom se dostali ke
gramum soli!

V tfadé vyspélych zemi se cilenymi
masmedidlnimi kampanémi podarilo
sniZit pfijem soli a tim i riziko shora
uvedenych nemoci a jejich kompli-
kaci. Mezi ty méné znimé komplikace
provazejici vysoky pfijem soli patii
i nadory zZaludku, onemocnéni ledvin
a osteoporodza (fidnuti kosti).

Nase pozvini k tydenni akci Nadbytek
soli skodi détem i dospélym poridané
Ministerstvem zdravotnictvi a Ceskou kan-
celafi WHO posledni tyden v listopadu
2013 pfijal profesor Graham McGregor
(London), ktery se problematikou hyper-
tenze dlouhodobé zabyva. Organizuje
kampané upozorfiujici na zbyte¢né vyso-
kou konzumaci soli ve Velké Britanii (UK)
i jinde ve svété: Consensus Action on Salt
and Health (CASH) a World Action on Salt
and Health (WASH). Cilenymi kampanémi
podporovanymi vlidou se podafilo v UK
sniZit pfijem soli na cca 8,1 g/osobu/den.
Jeho predniaska v Lékarském domé méla
nazev ,Blood Pressure and Salt: The
Silent Killers - Time for Action”.

Studie provedené v ramci Zdravotné
socidlni fakulty v Ceskych Budé&jovicich
u dorostenci s vysoce normalnim TK
(prehypertenzi) ukazaly, Ze 1ze i béhem
kratké doby dietnimi opatfenimi
(tzv. DASH dieta) vyznamné TK sniZit.
Celosvétove se doporucuje tato dieta DASH
(z anglického Dietary Approach to Stop
Hypertension = Dietnimi opatfenimi
zastavit hypertenzi). Na internetu si
miuiZzete najit fadu odkazt, uvidime jeden
jako ptiklad:
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http://www.tlukotsrdce.cz/vyziva-a-
-recepty/co-znamena-dieta-dash-aneb-jak-
-krotit-krevni-tlak-bez-pilulek.

Statni zdravotni Gstav otevie brzy svou
webovou strainku: www.mene-solit.cz,
kde bude moZno najit fadu dalsich infor-
maci, véetné zprav WHO, zkuSenosti s ome-
zovani konzumace soli ze zahranici, atd.

SHRNUTI

Vysoky prijem soli v oblasti
14-15 g/osobu/den prokazany v CR
nepochybné zvySuje vyznamné rizi-
ko hypertenze a tim i jejich komplika-
ci, napf. mozkové mrtvice a infarktu.
Nejvyssi riziko je u jedinci, ktefi jiz
maji krevni tlak vyznamné zvySeny.

Nadmérny prijem sodiku (natria),
ktery tvofi 40 % slozeni kuchyiiské soli, je
do urcité miry vyvazovan zvySenym
pfijmem drasliku (kalia). Draslik je
obsazen predevsim v zeleniné a ovoci, tedy
diety typu DASH zvysuji jeho dodavku
a soucasné vedou k nizsi kalorické dodavce,
snizuje se tak i riziko obezity. A obezita je
dal$im rizikovym faktorem hyperten-
ze, stejné jako nedostatek pohybu, kou-
feni a nadmérny konzum alkoholu.

ZkuSenosti ze zahrani¢i ukazuji, Ze
pokusy snizit v populaci vyspélych zemi
pfijem soli znamenaji ,b¢h na dlouhou trat®.
Profesor Graham McGregor (London)
predndsel v Praze pro odborniky, ale ucast-
nil se dne 26. 11. 2013 i tiskové konference,
kterou vedl ministr MUDr. Martin Holcat,
MBA. McGregor ukazal, Ze kampan
cilena na laickou vefejnost a aktivni
jednani s potravinarskymi firmami za
pomoci vlady a parlamentu ve Velké
Britanii vedly k vyznamnému sniZeni
konzumace soli. Jeji spotfeba na osobu/

den klesla z 9,5 to 8,1g (pokles o 15 %),
tedy na hodnoty skoro polovi¢ni ve srov-
ndni se soucasnou situaci v CR. Ve Velké
Britdnii to znamend vyznamné sniZeni rizi-
ka ndhlych mozkovych piihod (mrtvic)
a koronarnich pfihod (infarkt®).

Ukolem 1ékait, odbornika na vyZi-
vu, pracovnikua ve vefejném stravova-
ni, rezortu ministerstva zdravotnictvi,
zemédélstvi, vlady a parlamentu CR
musi byt v blizké budoucnosti pre-
devsim podpora snah o postupné
sniZovani obsahu soli v komercné
dodavanych potravinach. To nasi zemi
doporucuje WHO a zkuSenosti z Velké
Britanie ukazuji, Ze lze sniZovat obsah soli
postupné. Naopak ndrazové vyznamné
sniZzeni soli v potravinidch zvySuje riziko,
Ze populace zvykld na vysoky pfijem soli
by takové potraviny jen t€zko tolerovala,
coz by se samozfejmé vyrobciim potravin
viibec nelibilo.

Podstatné je i dlouhodobé infor-
movani laické vefejnosti, Ze sl je sice
zivotné dulezitd, ale v pfiméfeném mnoz-
stvi a jeji soucasny konzum v CR doporu-
¢ené mnozstvi vyznamné piekracuje nejen
u dospélych, ale i u déti. Pediatfi musi upo-
zorflovat na to, Ze pokud si dité zvykne
v utlém véku na zvySeny prijem soli,
vznika skute¢né ,zavislost na slaném¢,
déti pak vyZzaduji vSe, co je hodné slané,
pfesolené.

Pfitom je tfeba stile zdtraziiovat i dalsi
rizikové faktory prispivajici k hyper-
tenzi (kterd bohuZel zac¢ind jiz v dobé,
kdy o jedince jesté pecuji pediatfi!) a fesit
vysoky vyskyt nadvahy/obezity u déti
i dospélych, zvysit pohybovou aktivitu
a omezit koufeni a nadmérnou konzu-
maci alkoholu.

Na internetu mohou zijemci nalézt
fadu sdéleni o vztahu pfijmu soli a TK.
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Rada z nich zpochybiiuje fakt, Ze zvySeny
pfijem soli vede k hypertenzi. K nedoro-
zuméni vede i fakt, Ze u nékterych jedinct
skute¢né zvySeny pfijem soli ovliviiuje TK
jen malo, také u zdravych TK klesa po ome-
zeni privodu soli jen mdlo. Na druhé strané
ale rada studii prokazuje vyznamny
pokles krevniho tlaku v pripadech,
kdy tento je uz zvySeny (hypertenze).

A i zdanlivé maly pokles TK v roz-
sahu nékolika mmHg je jiZ spojen
s vyznamnym snizenim rizika mrtvice
a infarktu.

Metaanalytické studie ukazaly, Ze i krat-
§i doba snizeni pfijmu soli o cca 4,5 g/den
(u nas by to znamenalo konzum cca 10g
soli/osobu/den) muze v budoucnu snizit
riziko amrti na mrtvici o cca 14 % a riziko
infarktu o cca 9 % u jedincu s jiz pfitom-
nou hypertenzi, vyznamné, i kdyZ méné,
se sniZuje i toto riziko u osob s normalnim
krevnim tlakem. Sdéleni publikované WHO
v roce 2013 v renomovaném Zurnilu BMJ
konstatuje zavérem: Je vysoce prukazné,
Ze sniZeni prijmu sodiku (soli) snizu-
je krevni tlak a pfitom nema zadny
nepriznivy vliv na hladiny krevnich
tuku, katecholaminu (ty naopak zvy-
Suji krevni tlak) a ledvinnych funkci.
Niz$i pfijem sodiku je spojen se sniZe-
nim rizika nahlych mozkovych pfihod
(mozkova mrtvice) a fatalnich koro-
narnich pfihod (infarkt). Vzhledem
k tomu, Ze v CR je hypertenze pfitomna
téméf ve 45 % populace (u muza skoro
polovina populace, u Zen ,jen“ asi 35 %),
pak je logické, zZe témér polovina populace
muiZe z omezeni vysokého prijmu soli tézit.

A nakonec si je tfeba polozit nasle-
dujici otazky: desitky tisic let ve vyvoji
lidské populace byl pfijem soli nesmirné
nizky, okolo 2 grami/den. V této souvis-
losti je konzum téch 14-15 gramu soli/

den v CR tdaj, ktery piece musi zarazit!
V Evropé patii Cesi v konzumaci soli
mezi Sampiony, i kdyZ nikoliv medailisty
(viz vySe). Pridame-li k tomu fakt, Ze pfi-
liS mnoho soli vede k pocitu Zizné, pak
si uvédomte, co piji Cesi, zvlasté muz
(a kde jsme nepochybné na medailovych
pozicich, pokud uZ ne absolutnimi vitézi!)
A déti piji samozfejmé Casto preslazené
napoje se zbyteCnymi kaloriemi, coz vede
k obezité a ta zase k hypertenzi.

NaSe pohddka Sul nad zlato je pravdiva
v tom, Ze bez soli by nebylo Zivota, pro
udrZovani Zivotnich procesu je nenahradi-
telnd, ale pfitom musi platit i zde - vSeho
s mirou! A tato mira je bohuzel v Ceské
republice vyznamné piekracovana a proto
je logické, Ze nastal ,time for action®.
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ZPRAVY ¢ NEWS

ZPRAVA O CINNOSTI ODBORNE SPOLECNOSTI
ORTOPEDICKO-PROTETICKE CLS JEP V ROCE
2013

KRAWCZYK PETR

V roce 2013 se zdstupci vyboru Ortopedicko - protetické spolec¢nosti (OPS) CLS JEP
aktivné ucastnili jedndni pracovni skupiny MZCR pro pfipravu kategorizace zdravotnic-
kych prostfedkt se snahou poukazovat na nedostatky a nesystémové zmény v pfipravené
pravni normé tak, aby se chystané zmény v Ghradach zdravotnickych prostfedku, které
plynou z pfipravované zmény Zikona o zdravotnickych prostfedcich, co nejméné finan¢né
dotkly pacientu.

Vice nez 2leté tsili ¢lenti vyboru OPS CLS JEP prosadit postgraduilni vzdélavini
v oboru ortopedickd protetika bylo uspéSné. Obor je zafazen mezi obory s ndstavbovou
atestaci (novela vyhlasky ¢. 185/2009 Sb., o oborech specializa¢niho vzdé€lavani 1ékai, zub-
nich lékai a farmaceutd a oborech certifikovanych kurzu, ve znéni vyhlasky ¢. 361/2010
Sb.). Nastavbova atestace je oteviena pro specialisty z oboru ortopedie, chirurgie, rehabi-
litace, neurologie a urazové chirurgie. V soucasné dobé je pfipraven pro lékare vzdélavaci
program zahrnujici veSkeré oblasti ortopedické protetiky.

Odbornd vzdélavaci ¢innost nasi odborné spolecnosti je realizoviana od roku 2003
v zké spoluprici se Spole¢nosti pro pojivové tkiné CLS JEP. Spolupracujeme na vydavani
odborného recenzovaného casopisu Pohybové ustroji - pokroky ve vyzkumu, diagnos-
tice a terapii a podilime se na pfipravé tradi¢nich odbornych symposii. V roce 2014 se
bude konat jiz 19. Kubatav den v Praze a mezinirodni The 16® Prague-Lublin-Sydney-St.
Petersburg Symposium v polském Lublinu (viz www.pojivo.cz).

V fijnu a listopadu 2013 probéhly volby nového vyboru Ortopedicko - protetické spo-
le¢nosti CLS JEP.

Do vyboru OPS CLS JEP byli zvoleni:

MUDir. Petr Krawczyk - predseda

MUDr. Jifi Vosatka - mistopredseda

Doc. MUDr. Ivo Marik, CSc. - védecky sekretar
MUDr. Jifi Hrabak - pokladnik

MUDr. Karel Cizek - ¢len vyboru

MUDr. Viclav Roubicek - ¢len vyboru

MUDr. Ivan Hadraba ml. - ¢len vyboru

240 LOCOMOTOR SYSTEM vol. 20, 2013, No. 3+4



Clenové revizni komise OPS CLS JEP:

MUDr. Ale§ Marecek - predseda revizni komise
MUDr. Vlastimil Kousal - ¢len revizni komise
MUDr. Alena Marfikova - Clenka revizni komise

Cilem vyboru OPS CLS JEP pro nadchizejici obdobi je aktivni odborné ovliviiovani
novych norem, které budou pfipravoviny na MZ CR. Neméné dileZitym tikolem je post-
gradualni vzdélavani 1ékafu v ortopedické protetice tak, aby se preskripce zdravotnickych
prostfedki odvijela od racionalniho zhodnoceni zdravotniho stavu pacienta se stanovenim
adekvatniho funk¢niho pozadavku na pomucku.

Na spoluprici se za vybor OPS CLS JEP t&si

MUDr. Petr Krawczyk
e-mail: : petr.krawczyk@seznam.cz
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INFORMACE O SPOLECNOSTI PRO POJIVOVE
TKANE CLS J. E. PURKYNE (SPT)

Vazena pani kolegyné¢, vazeny pane kolego,

dovolujeme si Vis informovat o moZnosti stit se ¢lenem Spolec¢nosti pro pojivové tkané (SPT),
ktera v roce 2004 navazala na plodnou desetiletou ¢innost Spolecnosti pro vyzkum a vyuZiti pojivo-
vych tkdni vedenou panem prof. MUDr. M. Adamem, DrSc. Poslanim SPT'je podpora rozvoje vyzkumu
pojivovych tkdni, Sifeni novych poznatkl tykajicich se vSestrannych analyz tkini z obecného
pohledu, modernich klinickych pfistupti k diagnostice a 1écbé. Dalsim poslanim SPT je usnadnéni
stykti mezi jednotlivymi odborniky navizinim spoluprice s riznymi védeckymi, odbornymi, vyrob-
nimi a farmaceutickymi spolecnostmi. Védecké poznini a aplikace nejnové€jsich poznatka v klin-
ické praxi nabyly v poslednich letech nebyvalého zrychleni, a to nejenom v zahranici, ale i u nas.
Tato skutecnost bezprostredné souvisi s kvalitativnim rozvojem poznani i v nebiologickych védach
avmodernich inZenyrskych prfistupech. Stile vice se prokazuje, Ze vSe se vSim souvisi - neni
nahodou, Ze nové poznatky a objevy vznikaji na rozhrani obort a riznych védnich disciplin. Lidska
spolecnost v poslednich desetiletich dosihla nové civiliza¢ni kvality - ve védé a v jejich aplikacich
zcela jisté, avsak v morilce a etice ne tak prilis. Biomedicina je v soucasné dobé¢ rozsihlou interdis-
ciplinarni védou, kterd bez kooperace s jinymi védnimi obory by byla odsouzena ke stagnaci. Proto
cilem SPT je nejenom integrovat odborniky v biomedicing, ale i v technickych sférich.

Prioritni snahou SPT je presentovat odborné vefejnosti a specialistim v klinické praxi nejnové;jsi
poznatky v oblasti pojivovych tkani. SPT je ispolecenskou organizaci klinickych pracovnikd,
védcu, pedagogu, ktera si klade za cil spolecensky sblizit nejenom pracovniky v aktivni sluzbé,
ale ikolegyné akolegy v diuchodovém véku av neposledni fadé istudenty a mladé doktorandy
z vysokych $kol, universit a akademickych dstavu.

SPT bude organizovat béhem kazdého roku alespon dvé odborna a spolecenska setkani, kde vedle
odbornych pfinosti bude kladen dtraz také na spolecenské - pritelské diskuse vsech vas, ktefi
nechtéji stagnovat, a ktefi nechtéji pfemyslet o novych poznatcich izolované a osamocené.

Pro uhrazeni nejzikladnéjSich ndklada na korespondenci se ¢leny spolecnosti, jejich informovanost
a poradani odbornych kolokvii, symposii a spolecenskych odbornych setkini byl stanoven ro¢ni
clensky prispévek pro aktivni kolegyné a kolegy 200 K¢ a pro studenty a duchodce 100 K¢.
SPT vydava casopis Pohybové iistroji - pokroky ve vyzkumu, diagnostice a terapii, do kterého
se ivy muzZete aktivné zapojit odbornymi clinky, vasimi zkuSenostmi aslunecnou pohodou.
Predplatné ¢asopisu je 300 K¢ rocné, pro zahrani¢ni odbératele 12 Euro.

Mili kolegové, nestuijte (pro katastrofalni nedostatek casu) opodal a pripojte se k ¢eské inteli-
genci - v oblasti pojivovych tkdni, ke které i Vy zcela jisté patfite. V nasi krdsné ceské zemi je
tfeba, aby prameny poznani byly stile Zivé a permanentné udrzované. Poslani kazdého z nas
neni nihodné. Jsme velice zavazani nasim predkam, ktefi rozvijeli kvalitu odbornosti v nasi
zemi. Nepfipustme Gtlum védy u nds. Nenechme se zmanipulovat programovanou lhostejnosti,
vyristajici z neodbornosti, zavisti a z patologického prosazovani ekonomicko-mocenskych zajmu.

TéSime se na Vas a na VaSe zkuSenosti - pfijdte mezi nas!

Za vybor spolec¢nosti:

Doc. MUDr. Ivo Marik, CSc. - predseda

Prof. Ing. Miroslav Petrtyl, DrSc. - mistopfedseda
Prof. MUDr. Josef Hydnek, DrSc. - mistopfedseda
Ing. Hana Hulejova - jednatel

Ing. Jana Zelenkova - pokladnik
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| PRIHLASKA
rfadného c¢lena
Spolec¢nosti pro pojivové tkané CLS JEP

| THHIIETH o a0 o o gln oo o o o o NG A TMENGCINE . & T .
i A s R . W, W
| Datum narozeni ..................... Rodnécislo ...........................
| Adresa pracoviSte .. ... ... ...
I - PSC D:D ED
Telefon .............................. LED< oo o0000000000000000 RN o o o oo o

Prihlasuji se za fadného ¢lena Spole¢nosti pro pojivové tkané CLS JEP
(odborna spolecnost 1200) a souhlasim s poslanim a cili Ceské 1ékaiské
| spolecnosti J. E. Purkyné.

| Stanovisko organizacni slozky:

| Prijatdne ..................... Podpis ...

Ptihlasku do spolec¢nosti doructe na adresu:
Spolec¢nost pro pojivové tkané CLS JEP, Olsanska 7,
130 00 Praha 3, CR, tel./fax: 222 582 214, e-mail: ambul_centrum@volny.cz

| Informace uvedené na tomto formuldfi jsou pfisné divérné a nebudou poskytnuty zZidné dalsi osobé ani organizaci.
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INFORMATION ABOUT SOCIETY FOR CONNECTI-
VE TISSUES CMA J. E. PURKYNE (SCT)

Dear Sir/Madam, dear Colleagues,

We have great pleasure to inform you about the possibility of joining the Society for
Connective Tissues (SCT) that was established in 2004 in order to continue the ten-year fruit-
ful activities of the Society for Research and Use of Connective Tissue headed by Professor M.
Adam, MD, DSc. The activities of the SCT are aimed at supporting the research development in
the field of connective tissues, the dissemination of knowledge related to the all-purpose analy-
ses of the tissues in general, and the application of the up-to-date approaches to the diagnostics
and clinical practice. Further, the SCT is determined to facilitate contacts between the respec-
tive specialists by means of collaboration with various research, professional, production and
pharmaceutical companies.
In the last few years, the scientific knowledge and the application of the latest findings in the
clinical practice have accelerated on an unprecedented scale, not only abroad, but also in this
country. This fact is closely connected with the qualitative development of the knowledge in the
non-biological sciences and in the up-to-date engineering approaches. The fact that all things
are mutually connected is becoming more and more evident. It is fairly obvious that the new
knowledge and discoveries arise on the dividing line between the different fields and disciplines
of science. In the last few decades, the human society has reached the new qualities of civiliza-
tion. This applies, in particular, for the disciplines of science and their applications; however, this
statement can hardly be used with reference to the moral and ethical aspects of the human lives.
At present, the biomedical science is a wide-ranging interdisciplinary science which, in case of
lack of cooperation with other scientific disciplines, would be condemned to stagnation. That is
the reason why the SCT is aimed at integrating the specialists both within the biomedical science
and within the engineering fields.
The priority objective of the SCT is to present the professional public and specialists involved
in the clinical practice with the latest knowledge in the field of connective tissues. The SCT is
also a civic society whose aim is to bring people close together by joining members of the clini-
cal staff, researchers and teachers including the retired ex-colleagues and, last but not least, the
undergraduates and PhD students from universities and academic establishments.
The SCT is planning to organize at least two professional and social meetings each year. Beside
the professional contribution of these meetings, emphasis will be laid on social activities - infor-
mal discussions of all those who do not want to stagnate and who do not want to acquire the new
knowledge in solitary confinement.
The annual membership fee is 200 Czech crowns for full workers, and 100 Czech
crowns for students and pensioners. This membership fee shall be used to cover the basic
costs on correspondence with the members of the Society in order to inform them about orga-
nizing colloquiums, symposiums and social meetings.
The SCT is also engaged in publishing of the interdisciplinary journal entitled Locomotor
System - Advances in Research, Diagnostics and Therapy. You are invited to contribute to the
journal writing professional articles, exchanging experience or, simply sharing your opinions.
The annual subscription is 300 Czech crowns, for foreign subscribers 12 euros (incl.
shipping).

Dear Colleagues, do not stand aside (suffering from terrible lack of time) and
join the professional people in the field of connective tissues to whom you undoubt-
edly belong. In this beautiful country, the sources of knowledge should be kept alive



and maintained permanently. Our role in this process is not accidental. We are much
obliged to our ancestors who had developed the qualities of proficiency in this coun-
try. Do not allow the decline of science. Do not let the programmed indifference
arising from lack of professionalism, enviousness, and pathological promotion of
economic and power interests manipulate us.

We are looking forward to meeting you. We will be pleased if you join us and share
your experience with us.

On behalf of the committee of the Society for connective tissues:

Associate Professor Ivo Marik, MD, PhD - chairman
Professor Josef Hyanek, MD, DrSc - vice-chairman
Professor Miroslav Petrtyl, MSc, DrSc - research secretary
Hana Hulejova, MSc - secretary

Jana Zelenkova, Eng. - treasurer
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ZPRAVY ¢ NEWS

Spolecnost pro pojivové tkané CLS J.E. Purkyné
&
Odborna spolecnost ortopedicko-proteticka CLS J.E. Purkyné

Vas srdec¢né zvou na symposium

19. KUBATUV PODOLOGICKY DEN
PORUCHY RUSTU, MEZIOBOROVY POHLED

Symposium se koni 7. a 8. bifezna 2014 v Lékafském domé v Praze 2,
Sokolska 31.

Prihlasky k aktivni Gicasti (véetné ¢lenéného abstrakta priace
v elektronické podobé€) zaslete do 8. unora 2014 na adresu organizatora.

Kontaktni adresa organizatora:
Doc. MUDr. Ivo Marik, CSc.
Ambulantni centrum pro vady pohybového aparitu s.r.o.
OlSanska 7, 130 00 Praha 3,
tel.: +420 222 582 214, e-mail: ambul_centrum@volny.cz

Registracni poplatek 300,- K¢ bude uhrazen pfi registraci. Program
a abstrakta prednasSek uverejnénd v Supplementu casopisu ,Pohybové
astroji 1-2/2014“ budou uverejnéna v digitilni formé na www.pojivo.cz
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ZPRAVY ¢ NEWS

Society For Connective Tissues CMA J.E. Purkynje
&
Society for Prosthetics and Orthotics CMA J.E. Purkynje

&

Czech Society of Biomechanics
&

Czech Medical Association J.E. Purkynje
&
Medical University of Lublin

&

Vincent Pol University in Lublin
&

Children’s Rehabilitation Center of Orthopaedics and Traumatology Ogonyok

invite you for

THE 16™ PRAGUE-LUBLIN-SYDNEY-ST.
PETERSBURG SYMPOSIUM

DISORDERS OF GROWTH AND DEFECTS
OF GROWTH EPIPHYSIS

The Symposium will be held on 215t-25% September 2014
in the Military University’s Hospital, Lublin, Poland

Registration Form should contain: Name with titles, Address, Phone, E-mail, indicate
active or passive participation. Abstract form with key words and structured text (try to
provide objectives, methods, results and discussion).

Conference fee 10 Euros will be paid during registration.
Deadline for Abstract Submission: May 31, 2014.

Both Forms submit by E-mail to the Secretary of the Symposium:
Assoc. Prof. Ivo Marik, MD, PhD, e-mail: ambul_centrum@volny.cz
Assistant Professor Jacek Karski MD PhD, Medical University in Lublin, Lublin, Poland,
E-mail: jkarski@vp.pl
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ZPRAVY ¢ NEWS

ZIVOTNI JUBILEA
ANNIVERSARIES

PROFESSOR MICHAEL CHARLES BELLEMORE, F.R.A.C.S. - SEXAGENARIAN

Michael Bellemore is asenior ortho-
paedic surgeon at The Children’s Hospital
at Westmead in Sydney, Australia. He stud-
ied Medicine at the University of New
South Wales graduating in 1977. He trained
to be an orthopaedic surgeon in Sydney
1980 - 1984. Part of this training was
at The Children’s Hospital where he was
inspired to pursue acareer in paediatric
orthopaedic surgery. To achieve this goal
he spent 2 years overseas undertaking fur-
ther training. In 1985 he was a Clinical
Fellow at The Hospital for Sick Children
in Toronto, Canada. He was privileged to
work with Professor Robert Salter devel-
oping expertise in the treatment of many
paediatric musculo-skeletal disorders, espe-
cially developmental dysplasia of the hip.

In 1986 he was aClinical Fellow at the

Hospital for Sick Children in Bristol, UK.

Whilst in Bristol he learnt further tech-

niques including hip ultrasonography which he introduced as a screening tool for babies
when he returned to Sydney in 1987.

He has been a specialist orthopaedic surgeon on the staff of The Children’s Hospital
from 1987 till the present time. From 2003 till 2010 he was Head of the Department of
Orthopaedic Surgery. He also works at Westmead Private Hospital and Strathfield Private
Hospital.

Professor Michael Bellemore together with Professor Kazimierz Kozlowski estab-
lished the first Prague-Sydney meetings in the Department of Orthopaedic Surgery in The
Children’s Hospital at Westmead in Sydney in years 1997 and 1999. In 2000 The 1% Prague-
Sydney Symposium was held in Prague in the Department of Anthropology, The faculty
of Science, Charles University in Prague in cooperation with Associate Professor Dr. Ivan
Mazura, PhD. Honorary guest of The Symposium was Professor Kazimierz Kozlowski. In
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2001 Michael Bellemore was adopted as a new member of the International Editorial Board
of the journal “Locomotor system - advances in research, diagnostics and therapy”. In the
same year he took part in The 2" Prague-Sydney Symposium in Prague National Museum,
he presented outstanding lectures on his experience with leg lengthening and surgical
treatment of osteogenesis imperfecta. Later he gave his outstanding lecture “Osteogenesis
imperfecta: where are we at in 2007?” at the Scientific Conference in Prague Domus medica
(12" October 2007) and he was awarded by the Diploma and the Medal of Honorary
Membership of the Society for Connective Tissues Czech Medical Association J.E.Purkynje.

By the name of members of the Editorial Board of the journal “Locomotor System”
and by the name of the Committee members of the Society for Connective Tissues Czech
Medical Association J.E.Purkynje I sincerely wish Professor Michael Bellemore on the occa-
sion of his 60™ anniversary good health, personal fulfilment and further scientific success.

CURRICULUM VITAE
1. PERSONAL DETAILS

Name: Michael Charles Bellemore

Address: Suite 3, Children’s Hospital Medical Centre
Hainsworth Street, Westmead NSW 2145, Australia
Contact: Telephone: +61 2 9893 7394

E-mail: mbellemore@michaelbellemore.com
www.michaelbellemore.com

2. QUALIFICATIONS

Undergraduate M.B,, B.S. ( Hons)
University of New South Wales 1977
Postgraduate Fellow Royal Australasian College of Surgeons 1985

3. ACADEMIC AWARDS

1970 - Commonwealth Scholarship, University of New South Wales

1985 - Zimmer Travelling Fellowship

1988 - Inaugural Research Fellowship, Australian Orthopaedic Association
1993 - Diploma in Management for Clinicians

2003 - Best Lecturer, Diploma of Child Health Course

2013 - Excellence in Teaching CHW Clinical School, University of Sydney.
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Professor Michael Bellemore, F.R.A.C.S. and Professor Jaroslav Blaho$, M.D., D.Sc. - president of the
Czech Medical Association J.E. Purkynje after the Scientific Conference in Prague Domus medica
(12" October 2007).

4. POSITIONS

Fellowships

1985 - Clinical Fellow in Orthopaedic Surgery, The Royal Alexandra Hospital for
Children, Sydney

1985-86 - Clinical Fellow in Orthopaedic Surgery, The Hospital for Sick Children,
Toronto, Canada

1986-87 - Clinical Orthopaedic Fellow, The Royal Bristol Hospital for Sick Children,
Bristol, England
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University Appointments

1987 -
2011-12 -
2012 -

Senior Clinical Lecturer, Sydney University
Senior Clinical Lecturer, University of Notre Dame, Sydney
Adjunct Clinical Associate Professor, University of Notre Dame, Sydney.

Hospital Appointments

1987-89 -
1987-94 -
1994 -
2003-10 -
1990 -

2001

Consultant Orthopaedic Surgeon, The Lewisham Institute of Sports
Medicine

Senior Staff Specialist, Department of Orthopaedic Surgery, The Children’s
Hospital

Visiting Medical Officer Department of Orthopaedic Surgery, The
Children’s Hospital at Westmead

Head of the Department of Orthopaedic Surgery, The Children’s Hospital
at Westmead.

Visiting Medical Officer Department of Orthopaedic Surgery, Strathfield
Private Hospital

Visiting Medical Officer Department of Orthopaedic Surgery Westmead
Private Hospital

Some participants of the Scientific Conference in 2007 - from the left: Professor Eng. Miroslav
Petrtyl, D.Sc., Professor Ctibor Povy$il,M.D., D.Sc., RNDr. Daniela Zemkovd, Ph.D., Professor Michael
Bellemore FR.A.C.S., Olga Marikova, M.D., Ph.D., Assoc Professor Ivo Marik, M.D., Ph.D, Professor Eng.

FrantiSek Marsik,

D.Sc., Professor Eng. Stanislav Otahal, Ph.D.
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5. PROFESSIONAL SOCIETIES

Royal Australasian College of Surgeons

Australian Orthopaedic Association

Canadian Society of Orthopaedic Technologists (Life Member)

Australian Society for Limb Lengthening and Reconstruction

Australian Society of Orthopaedic Surgeons

Australian Paediatric Orthopaedic Society - President 2011 - 2013

Society for Connective Tissues Czech Medical Association J.E.Purkynje, Czech Republic

6. TEACHING

University of Sydney — Graduate Medical Program, Senior Clinical Lecturer
University of Notre Dame, Australia - Graduate Medical Program, Adjunct Clinical
Associate Professor

The Children’s Hospital at Westmead - Graduate and Post-graduate medical pro-
grams, Diploma of Child Health Course

Australian Orthopaedic Association - Registrar Training Program, Lecturer and
Clinical tutor

Australian Paediatric Orthopaedic Society - Convenor Annual Scientific Meeting
1999, 2012, ASM paper presentations

Invited Lecturer — Australian Orthopaedic Association COE Meeting, “Update in
Paediatric Orthopaedics”, Convenor: M C Bellemore, 1992 Sydney.

Prague-Sydney Orthopaedic Symposium
Ambulant Centre for children with Locomotor Defects, Prague, Czech Republic May
2001

Australian Orthopaedic Association COE Meeting
“Hips for All Ages”, 2004 Sydney.

First Australian Ponseti Method Conference
Royal Children’s Hospital , Brisbane, 16-17% October 2006

Paediatric Orthopaedic Seminar
Hamburg, Germany, 10™ October 2007

Scientific Conference
Society for Connective Tissues, Prague, Czech Republic, 12% October 2007

Second Australasian Ponseti Method Conference
Conveners: M C Bellemore and P Gibbons, Darling Harbour Convention Centre, Sydney
15-16™ February 2008
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Third Australasian Ponseti Method Conference

Adelaide, 26-27" February 2010

Russian Medical Conference
Moscow, Russia May 2010

Paediatric Orthopaedic Symposium

Bnai Zion Hospital, Haifa, Israel May 2011

7. PUBLICATIONS
Original articles in peer reviewed journals

1. BELLEMORE, M.C. AND POWER, AR.
Splenic trauma from blunt abdominal Aust NZ J
Surgery 1981, 51, 39-45.

2. GRAHAM,AR,LORD,R.S.A,BELLEMORE,
M.C., TRACY, G.D. Popliteal Aneurysms Aust NZ
J Surgery 1983, 53, 99-103.

3. BELLEMORE, M.C., CUMMINE, ]J.L,
CROCKER, E.F. CARSELDINE, D.B. The role of
bone scans in the assessment of prognosis of
scaphoid fractures Aust NZ J Surgery 1983, 53,
133-137.

4. BELLEMORE, M.C., CUMMINE, ]J.L,
CARSELDINE, D.B., CROCKER, E.F. The role of
99MTC MDP bone scanning in the assessment
of scaphoid fractures. Aust NZ J Medicine 1982,
12, 665.

5. BELLEMORE, M.C., CUMMINE, ]J.L. The
role of bone scans in the assessment of progno-
sis in acute scaphoid fractures. ] Bone Joint Surg
1983, 65B, 667.

6. BELLEMORE, M.C., BARRETT, LR,
MIDDLETON, R.W.D., SCOUGALL, J.S.,
WHITEWAY, D.W. Supracondylar osteotomy of
the humerus for correction of cubitus varus. J
Bone Joint Surg 1984, 66B, 566-572.

7. KOZLOWSKI, K., BELLEMORE, M.C.
Spondylo-metaphyseal dysplasia of Sutcliffe

Professor Michael Bellemore with his son
Jeremy Bellemore, a biomedical engineer, who
was graduated from Medicine in 2012
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type. British Journal of Radiol. 1989, 62, 862-
8064.

8. MCLORIE, G.A, BELLEMORE, M.C.,
SALTER, R.B. Penile deformity in bladder exstro-
phy; correlation with closure of pelvic defect. J
Paed Surg 1991, 26, 201-203.

9. BELLEMORE, M.C. Bone and joint infec-
tions in children. Curr Opin Pediatr 1992, 4,
59-64.

10. KOZLOWSKI, K., BELLEMORE, M.C.,
MARSDEN, F.W., BALE, P, KAN, A. Rare malig-
nant mid-femoral tumours in the first decade of
life. Paed Radiol 1992 22, 493-497.

11. KOZLOWSKI K., ROBBEN,S.,BELLEMORE,
M., SILLENCE, D., ZONDERLAND, H. Spondylo-
metaphyseal dysplasia corner fracture type.
Radiol Med 1993, 85, 7-11.

12. BELLEMORE, M.C. Advances in limb len-
gthening. SterilizAust 1993, 12, 20-21.

13. KOZLOWSKI, K, BEENER F, LIPSON A,
BELLEMORE M. Metaphyseal dysplasia-Bellini
type. Report of two cases Radiol Med (Torino)
1995,89:330-333.

14. GREENJ.A., BELLEMOREM.C., MARSDEN
F.W. Embolization in the treatment of aneu-
rysmal bone cysts. J Pediatr Orthop 1997 17,
440-443

15. BARRETT LR, BELLEMORE M.C., Y-M
KWON. Cosmetic results of supracondylar
osteotomy for correction of cubitus varus. J
Pediatr Orthop 1997 18, 445-447.

16. KUO R.S., BELLEMORE M.C., MONSELL
EP., FRAWLY K, KOZLOWSKI K. Dysplasia
Epiphysealis Hemimelica: Clinical Features and
Management. J Pediatr Orthop 1998 18, 543-
548.

17. ZENIOS M., RAMACHANDRAN M,
BELLEMORE M.C. Unilateral Limb Deformity
Due to Fibrous Tethers: A Report of Three cases.
J Pediatr Orthop 2007 27, 398-401.

18. BELLEMORE M.C., MUNNS C.F.
Osteogenesis Imperfecta Locomotor System
2007 14, 68-75.

19. KESSON AM.,, BELLEMORE M.C.,
O’'MARA TJ., ELLIS D.H., SORRELL T.C.
Scedosporium prolificans Osteomyelitis in an
Immunocompetent Child Treated with a Novel
Agent, Hexadecylphospocholine (Miltefosine),
in Combination with Terbinafine and
Voriconaxole: A Case Report. Clinical Infectious
Diseases 2009 48 1257-61.

20. BIRKE o., SCHINDELER A,
RAMACHANDRAN M., COWELL C., MUNNS
C., BELLEMORE M.C., LITTLE D. Preliminary
experience with the combined use of recom-
binant bone morphogenetic protein and bis-
phosphonates in the treatment of congenital
pseudarthrosis of the tibia. J Child Orthop
2010 4, 507-517.

21. BIRKE O., DAVIES N., LATIMER M,
LITTLE D.G., BELLEMORE M.C. Experience
with the Fassier Duval Telescopic rod: First
24 Consecutive Cases With Minimum 1-Year
Follow-up. J Pediatr Orthop 2011, 31(4):
458-64.

22. LEE RXK.L, GRIFFITH J.F., READ J.W., NG
AW.H., BELLEMORE M.C. Phalangeal micro-
geodic disease: report of two cases and review
of imaging. Skeletal Radiol 2013 42, 451-455.
23. GRAYK.BURNS]J,, LITTLED., BELLEMORE
M.C., GIBBONS P. Is Tibialis Anterior Tendon
Transfer Effective for Recurrent Clubfoot? Clin
Orthop Relat Res September 2013

Book chapters

BELLEMORE, M.C. Osteomyelitis,
Septic  Arthritis, Discitis. A Practical
Approach to Paediatric Infections. Isaacs &
Moxon ed. Churchill Livingstone, London.
1996.
Editorial Board Membership

Editorial Board of Locomotor System

254 LOCOMOTOR SYSTEM vol. 20, 2013, No. 3+4



ZPRAVY ¢ NEWS

ZIVOTNI JUBILEA
ANNIVERSARIES

Pro¥r. JUDR. ING. VIKTOR PORADA, DRSC, DR. H. C. MULT. -
sedmdesatilety

V srpnu roku 2013 oslavil vyznamny kriminalista, pedagog, védec, rektor Vysoké skoly
Karlovy Vary prof. JUDr. Ing. Viktor Porada, DrSc. Dr. h. c. vyznamné Zivotni vyroci 70 let.

Prof. Viktor Porada se narodil 7. srpna 1943 v Popradu jako nejstarsi z 6 déti. V roce
1961 ukondil studium na Stfedni pramyslové Skole elektrotechnické v Kosicich. Poté
zacal studovat na Fakulté elektrotechnické CVUT v Praze, v roce 1966 uspésné ukondil
vysokoskolské studium a ziskal titul inZzenyr. V roce 1968 vstoupil do sluzeb Federilniho
ministerstva vnitra, kde nejprve zacal pracovat jako samostatny energetik a revizni tech-
nik. Po ukonceni své sportovni kariéry v roce 1969 zacal pracovat jako metodik sportu na
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Té&lovychovném odboru FMV. V roce 1969 zacat také studovat Trenérskou $kolu Fakulty
t€lesné vychovy a sportu UK v Praze, kterou uspésné dokoncil v roce 1972 ve specializaci
sportovni gymnastika. Ve funkci metodika sportu vydrzel do roku 1971, poté nastoupil do
Kriminalistického astavu v Praze jako samostatny expert v oboru kriminalistické elektro-
techniky, kde pracoval do roku 1974. V roce 1974 nastoupil na Fakultu vefejné bezpec¢nosti
Vysoké skoly SNB v Praze. V letech 1974 az 1976 soucasné také ucil na Pravnické fakulté UK
v Praze v kriminalisticko-pravnim sméru studia. V té dobé studoval Fakultu vefejné bezpec-
nosti VS SNB, kterou tspésné dokoncil a navizal védeckou aspiranturou, kterou ispé§né
dokoncil v roce 1978 a ziskal védeckou hodnost kandidata pravnich véd. Nasledné v roce
1980 ziskal na Pravnické fakulté UK v Praze titul doktora priv. V roce 1981 se uspésné
habilitoval na docenta pro obor trestni pravo. V tomto obdobi se prof. Porada intenzivné
vénoval védecko-vyzkumné a publikacni ¢innosti hlavné v oblasti kriminalistickych stop
a kriminalistické identifikace. V roce 1976 zalozil novy smér védeckého badini tykajici se
novych zkoumadni tzv. biomechanického obsahu trasologickych stop.

Postupné se prof. Poradovi podafilo na ziklad€ spojeni védomosti a poznatkd z mate-
matiky, biomechaniky, kriminalistiky a prava, definovat tzv. biomechanicky obsah trasolo-
gickych stop, provést jeho kvantifikaci pro potfeby znaleckého zkoumani a vyuZzivani zis-
kanych informaci v procesu odhalovini, ale hlavné dokazovani trestné ¢innosti podle stop
s biomechanickym obsahem. Vznikl aplné novy obor znalecké ¢innosti nazyvany forenzni
biomechanika.

Intenzivni védecko-vyzkumna cinnost logicky vyustila do priace nad doktorskou
dizertacni praci ,Teorie kriminalistickych stop a identifikace“, kterou obhdjil v roce 1985
a byla mu udélena védecka hodnost doktora priavnich véd. V letech 1985 az 1990 se
stal prof. Porada za svoji védeckou &innost ¢lenem védeckého kolegia mechaniky CSAV,
¢lenem komise pro biomechaniku védeckého kolegia pro mechaniku CSAV a clenem
Ceskoslovenské (nisledné Ceské) biomechanické spolecnosti a ¢lenem Narodni skupiny
Mezinarodni biomechanické spole¢nosti pii CSAV. Nasledné byl jmenovin za mistopied-
sedu Rady pro organizaci védeckych spolecnosti CSAV. V roce 1987 mu byla udélena
medaile ,Za zdsluhy o rozvoj mechaniky“ Ceskoslovenské spole¢nosti pro mechaniku pfi
CSAV a v roce 1988 byl odménény medaili ,20 rokd vyzkumu umélého srdce* Lékaiskou
fakultou UJEP v Brné. Prof. Porada byl zodpovédnym feSitelem a koordinitorem statniho
planu zikladniho vyzkumu CSAV, zodpovédnym fesitelem a spolufesitelem rady védecko-
-vyzkumnych uloh rezortniho a institucionalniho charakteru

V roce 1989 byl navrzen za ¢lena korespondenta CSAV a na narodni cenu CSR za zaslu-
hy o rozvoj védy v oblasti kriminalistické biomechaniky. DosaZzené vysledky vyzkumné
avédecké price prof. Porady byly zatazeny do publikace ,Biomechanika“ pod redakci aka-
demika Jaroslava Valenty, védecka monografie byla zaméfena na vybrané okruhy soucasné
svétové biomechanické pokroky. Védecké pokroky a nové poznatky prof. Porady a soucas-
né jeho pusobeni jako vedouciho katedry a prorektora pro védu a vyzkum vyustily v roce
1989 k jeho jmenovini prezidentem republiky za profesora v oboru kriminalistika.

Ve védecké orientaci ho vyrazné ovlivnili prof. JUDr. Jan Pjescak, DrSc., zakladatel
moderni kriminalistické védy v CSSR a prof. PhDr. Vladimir Karas, DrSc., vedouci katedry
anatomie, biomechaniky a antropometrie FT'VS UK v Praze.
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V roce 1990 se prof. Porada stal kratce vedoucim sekce kriminalistiky na Institutu pro
vychovu a vzdélavani FMV. V roce 1992 se profesné piesunul na Slovensko a byl ministrem
vnitra SR povéfeny zalozit Akademii Policajného zboru v Bratislavé, akademie byla v roce
1992 uspésné zalozena spole¢né€ s Kriminalistickym a expertiznym ustavem. Soucasné se
stal vedoucim katedry kriminalistky a forenznich disciplin. Akademickym senatem byl jed-
nomyslné zvolen za prvniho rektora A PZ.

V roce 1994 se prof. Porada vratil do Prahy a byl v konkurznim fizeni pfijat na Policejni
akademii CR v Praze, na katedru kriminalistiky, kde ptisobil jako profesor kriminalistiky
az do roku 2000. Poté byl povéfen fizenim védy a vyzkumu a vyrazné se podilel na tvor-
bé nového védeckého zaméfeni PA CR a tvorbé instituciondlniho vyzkumného ziméru.
V letech 2002 a7 2006 pusobil jako ¢len Akademického snému Akademie véd CR a v letech
2007-2010 ve Snému Rady vysokych Skol.

Zacatkem roku 2006 byl pfijat na Vysokou $kolu Karlovy Vary, kde se stal vedoucim
Katedry trestniho prava, kriminalistiky a forenznich disciplin, soucasné vykonaval funkci
feditele Ustavu kriminalistiky a forenznich disciplin (2006-2008) a prorektora pro védu
a vyzkum (2006-2010). V roce 2010 byl jmenovin rektorem Vysoké Skoly Karlovy Vary,
v této funkci je dodnes.

Jako akademicky pracovnik je velmi Zadany na jinych vysokych Skoldim pravniho nebo
bezpecnostniho charakteru. Pfedndsel na Pravnické fakulté UP v Olomouci (v letech 2007
az 2010 zde garantoval vyuku kriminalistiky), dale na Vysoké Skole bezpecnostného mana-
zérstva v KoSicich (garantoval predméty kriminalistika a vSeobecné otdzky bezpecnostni
teorie a praxe). Prof. Porada ptisobi jako profesor na Fakulté prava Panevropské vysoké
Skole v Bratislavé, na Ustavu vefejného priva, kde garantuje vyuku kriminalistiky. Od roku
2013 je ¢lenem védecké rady této vysoké skoly.

Prof. Porada externé ptisobi bud jako hostujici profesor nebo ad hoc prfednisejici
na - Ustavu soudniho inZenyrstvi a Fakulté $pecidlneho inZinierstva Zilinskej univerzity
v Ziline, Ustavu stidneho inZinierstva VUT v Brné, Vojenském tustavu soudniho lékafstvi
UVN v Praze, Pravnické fakulté UPJS v Kosicich, Akademii Royal Canadian Mounted
Police v Kanadé, Stfedoevropské policejni akademii ve Vidni, Federdlni policejni akademii
v Miinsteru, Gimbornu a Policejni akademii Fiirstenfeldrucku (SRN).

Prof. Poradovi byl udélen cestny titul ,doktor honoris causa“ na dvou vysokych Skolach,
v roce 2002 na Akademii Policajného zboru v Bratislavé a v roce 2009 na Vysoké Skole bez-
pec¢nostného manazérstva v KoSicich.

Védecka priace prof. Porady je velmi Sirokd, obsidhld a podrobny souhrn vSech védec-
kych aktivit by vydal na jedno celé ¢islo tohoto casopisu. Védecka price se prolind celym
zivotem profesora Porady ,jako ¢ervend nit“. Védecké uspéchy jsou podlozZeny jednak jeho
vrozenym talentem pro védu, neutuchajicim zijmem a nesmirnou pracovitosti. Tak jako ve
sportu, ani ve védecké cinnosti se nedosihne uspéchu bez kazdodenni vytrvalé a cilevé-
domé prace. Dovolim si zminit alespofl nékteré vyznamné védecké aktivity prof. Porady.

CeloZzivotné se prof. Porada vénuje rozvoji kriminalistické teorie a praxe, zaméfuje se
na teoretické otazky kriminalistickych stop a identifikace. Jiz v roce 1987 napsal védeckou
monografii Teorie kriminalistickych stop a identifikace (doktorskd dizerta¢ni price), ve
které polozil zdklady moderniho pojeti kriminalistickych stop a teorie kriminalistické iden-
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tifikace. Kriminalistické stopy analyzoval z novych perspektivnich pohledu, napt. definovat
teorii stopového kontaktu z pohledu pfenosu energie, definoval vznik kriminalistickych
stop jako disledek teorie relace, objasnil entropii informace a jeji disledky na kriminalis-
tickou identifikaci atd. Je zakladatelem nové teorie identifikace systému (systémové identi-
fikace) a teorie digitalnich stop. Nové, moderni a progresivni poznatky a teorie se nesetkaly
u vsech teoretikti kriminalistli s pozitivnim pfijetim. Casto musel trpélivé obhajovat sva
tvrzeni a poustét se do védecké konfrontace poznatkti. On vzZdy chipal takové ,souboje”
velmi pozitivn€ a vzdy tvrdil, Ze jen konflikt raznych pohledti na akademické platformé
posunuje poznani kriminalistickych problému vpfed.

Prof. Porada zaloZil novy pohled na trasologické stopy jako projev dynamického stereo-
typu, nejprve se vénoval vyzkumu biomechanického obsahu trasologickych stop bipedalni
lokomoce a v poslednich 10 letech zcela logicky pfesunul védeckou aktivitu na identifikaci
osoby podle dynamického stereotypu chtize. Vysledky jeho exaktniho vyzkumu vytvari
jedine¢ny zdklad pro vyuZziti ve znalecké praxi. Velmi aktivné se vénuje rozvoji metodolo-
gie policejnich véd, jeho dosazené vysledky jsou velmi pfiznivé pfijimané nejen u nds, ale
iv zahranici.

V prubéhu dosavadni védecké prace byl zodpovédnym fesitelem nebo spolufresitelem
mnoha védeckych projekti a to jak rezortniho, tak instituciondlniho charakteru, celkem
uspésné obhdjil 12 vyzkumnych uloh.

Prof. Poradu patii k naSim pfednim forenznim védcim, vyznamné Spicce v oboru
kriminalistika, forenzni biomechaniky, policejnich véd a trestniho priva. Je zakladatelem
novych smért vyzkumu v kriminalistice a forenzni biomechanice. Publika¢né je velmi
aktivni, je autorem a spoluautorem kriminalisticky zaméfenych publikaci (57 monografii,
36 ucebnic) a pfiblizné 550 dalsich odbornych ¢lankt v domiéci i mezinirodni védecké
literatufe. Viktor Porada patii k vyznamnym prikopnika kriminalistické védy, prevazna
¢ast jeho védecké produkce spadd do konce 90. let 20. stoleti a zacatku 21. stoleti. Z nej-
vyznamnéjSich dél jen vybirdm monografii ,Teorie kriminalistickych stop a identifikace®,
kterou vydala CSAV v roce 1987, ddle monografii ,Silni¢ni dopravni nehoda v teorii a praxi*
(2000), “Biomechanics” (1985, 1993, 2004), ¢i ,Biomechanics aspects of general and
forensic biomechanics® (2002, 2003, 2004) napsané spolu s Jaroslavem Valentou a Jifim
Strausem, Kriminalisticka trasologie (2004) a Kriminalistickd daktyloskopie (2005) ve spo-
luautorstvi s Jifim Strausem.

Z nejvyznamnéjsich publikaci poslednich let mohu jmenovat napf. ,Kriminalistika“
(2001), Kriminalistika (2007 - SR), védecké monografie ,Identifikace podle dynamického
stereotypu chtize“ (2008 - SR, 2010), védecké monografie ,Policejni védy“ (2011) a ,Policejni
védy - uvod do teorie a metodologie“ (2011 - SR) a ,Kriminalistické stopy“ (2013). Na
nékteré z nich bylo zaznamenino mnozZstvi pozitivnich ohlasti, napf. z Mie University -
Japonsko, Columbia University in the City of New York - USA, Akademie véd - Bulharsko,
International Society of Biomechanics - Belgie, Katholike Universiteit Nijmagen - Norsko,
Trent Polyttechnic Nottingham - V. Britdne, Journal of Biomechanics - Belgie, Ergonomics
and Clinical Biomechanics, Spinal Reserch Unit, University of Huddersfield - V. Britdnie,
Orofacial Pain, University of Integrated Studies - USA, Human Factors and Ergonomuics
Society, California - USA.
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Vysledky vyzkumu pravidelné prezentuje na $pickovych konferencich ENFSI (European
network of Forensic Science Institutes), 2003 Istanbul (Turecko), 2006 - Helsinky (Finsko),
2009 - Glagow (UK), 2012 Hagg (Holandsko).

Prof. Porada je uzniavanym védcem i v zahranici, je pravidelnym ucastnikem pracovnich
setkani, stdzi a seminait zahrani¢nich konferenci s tématikou kriminalistika a forenzni
védy a teorii a metodologii kriminalistické védy a forenzni biomechaniky. Je $éfredakto-
rem periodika Karlovarskd priavni revue, ¢lenem redakcnich rad casopist Soudni inZe-
nyrstvi, Znalectvo (SR), Notitiae ex Academia Bratislavensi Iurisprudentiae (SR), KoSicka
Bezpecnostni revue (SR). Je téZ clenem Ceské biomechanické asociace a Prezidentem
Akademie forenznich véd v CR, ¢lenem védeckych akademickych rad mnoha vysokych
skol.

Pocta prof. Poradovi u pfilezitosti jeho Zivotniho vyroci se uskutecnila (19. 9. 2013)
mezindrodni védecka konference na Fakulté prava Panevropské vysoké skole v Bratislavé,
kde vystoupilo s pfispévkem mnoho vyznamnych kriminalistti, pravnikt, forenznich
védcua. Z konference byla vyddna védecka monografie s nizvem ,Trestné pravo, krimina-
listika, bezpecnostné vedy a forenzné discipliny v kontexte kontroly kriminality“. V autor-
ském kolektivu je 19 profesorti, 22 docentt, vyznamnych odbornika prava, kriminalistiky
a forenznich véd z Ceské a Slovenské republiky, Polska a Ukrajiny.

Na zivér bych velmi rdd zminil, myslim v§eobecné znimou skute¢nost, Ze v dobich
aktivniho sportovini v gymnastice se stal Viktor Porada modelem znimé sochy maratonce
v KoSicich, sochu vytvoril nirodni umélec Arpad Racko.

Profesor Porada md do dnesnich dnt rdd sport, osobné mohu ,prozradit“ Ze rad posi-
luje a cvici kazdy den, jesté pred nékolika lety pravidelné béhal a systematicky sportoval.
A pravé sportovni vytrvalost mu dodava energii a silu do pfekondvani dennodennich
prekazek.

Prof. Porada je svoji Zivotni energii a Sirokym védeckym zdbérem inspiraci pro mnoho
kolegti. Profesoru Viktorovi Poradovi pfejeme trvalé zdravi, entuziasmus jemu vlastni,
nepfestivajici, neutuchajici energii a hodné spokojenosti v osobnim Zivoté.

Za redakcni radu casopisu Pohybové ustroji - pokroky ve vyzkumu, diagnostice a tera-
pii a Spolecnost pro pojivové tkané CLS JEP

Prof. Phdyr. Jifi straus, DrSc.
a
doc. MUDr. Ivo Marik, CSc.
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THE OPERATIVE TREATMENT
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Mikhaylovsky M, Mushkin A
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ABSTRACT

THE BRACE 2013: 9 ELECTIVE
MECHANISMS OF ACTION.
THREE LEVELS TO BE TREATED

Jacques Chéneau, MD. Spine Disorders Unit,
Department of Pediatric Orthopedics, University
of Medical Sciences, Poznan, Poland.

Chief, Professor Tomasz Kotwicki

Mohamed Haddam M.D. Tlemcen, Algeria
Zacharias Haddam O.T. Tlemcen, Algeria
Johanna Slup Physiotherapeut. London, GB
E-mail: cheneau.jacques@neuf.fr

Corset 1973

Un corset doit rectifier neuf types de
déformations: 1. Les courbures latérales.
2. Les rotations. 3. La croissance, fortement
perturbée par la scoliose. 4. La statique cos-
tale. 5. Lasymétrie des diametres obliques
du thorax. 6. Une ambivalence paradoxale
des zones 7 et 19, sous le sein droit. 7. Le
dos creux, souvent présent a l'origine, tres
souvent aggravé par les mauvais corsets. 8.
La respiration, dont le corset doit gommer
I'asymétrie, organique et fonctionnelle. 9. La
cunéisation.

Le corset applique des forces orientées
et localisées avec précision, que 'on analyse
en les réduisant a des appuis en trois points,
dont deux sont a un niveau donné et le
troisieme a un étage adjacent. Il y adeux
grandes catégories de scolioses. Celles a
quatre courbures admettent quatre étages
d’appuis correcteurs des courbures latérales
et les mémes quatre €tages de dérotations. Les
scolioses a trois courbures ne comportent que
trois étages d’action sur les déviations latérales,
mais les mémes quatre étages concernant les
dérotations. Notons également que le thorax
recoit a trés peu pres les mémes appuis, que la
scoliose soit a trois ou a quatre courbures. Mais
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au-dessous, aux niveaux, lombaire et pelvien,
les deux catégories de scolioses recoivent un
traitement tres différent.

Corset 1973

Nine correction mechanisms. Four levels
to be treated.

A brace should rectify nine types of
deformations: 1. Side bends. 2. Rotations. 3.
Growth, strongly affected by scoliosis. 4. Static
rib. 5. Asymmetry of the oblique diameters of
thorax. 6. Paradoxical ambivalence of areas
7 and 19, under the right breast. 7. Hollow
back, often already present in scoliosis before
all treatment, very often aggravated by bad
braces. 8. During breathing, the brace must
eliminate asymmetry, organic and functional.
9. Wedge shaped vertebral bodies.

The brace applies specific and localized
forces. They can be analyzed until they are
reduced to a certain level of support at three
points. Two points are at a given level and
the third one is at an adjacent height. There
are two main types of scoliosis. Scoliosis
types with four curves admit four levels for
correction of lateral curvatures and the same
four levels for derotation. Scoliosis with three
curves admits only three levels of action
for correcting the lateral deviations, but the
same four heights for derotation. Note also
that the thorax receives very nearly the same
support if scoliosis has three or four curves.
But below, at the lumbar and pelvic levels,
both types of scoliosis receive very different
treatments.

Kopcer 2013. pfeBATb MeXaHM3MBbI
Koppekuuu. YeTbIpe 9Taxka, YTOOBI TeUNThCA.
Kopcer wucnpaBuTh [eBATb TUIIOB
nebopmanuii: 1.HakJIOHBI B  CTOPOHBI.
2. Bpamenmit. 3. PocT, cuIbHO 3aBUCUT
or ckommosa. 4. Pebpa cratmyeckum. 5.

AcumMMeTpus KOCOM JAMaMeTPhl TPYAHO
Knetkn. 6. [TapajjokcanpHas [BOJICTBEHHOCTD
obmactu 7 u 19, o npasoit rpyznbio. 7.ITonbre
CIMHE, YaCTO Y>Ke NPUCYTCTBYIOT B CKOMMO3a
BUJI€/I BCe JIeUeHIe, OYeHb JacTO yCYTyO/IseTCst
I0XuM KopceToB. 8. [IpixaHme, KopceT
TO/DKEH CTEPeTh aCUMMETPUS, OPraHNYeCKue
n  ¢dyHknuonanbuble.  9.KIMHOBUHOIL.
Cko6ka OTHOCUTCA OPUEHTUPOBAHHBIX
un nokanu 3 oBaHHble 0 cun. OHM MOTyT
ObITP IPOAHANTU3UPOBAHBI,
He CBOJATCA K ONpE/IeNIEHHON TpU TOYKU
omnopel. [/IBe OmOphl Ha 3a/JaHHOM YDPOBHE
M TPeTUli HaXOJMTCA Ha COCEJHEN BBICOTE.
CymiecTByIOT iBa OCHOBHBIX THIIA CKOMNO3a.
CKonMmos THUIIOB C YeTBIPbMA KPUBBIMU
NpU3HATh YeThIpeX ITaKel I KOppeKIuu
60OKOBOTO MCKPUBJICHUS U Te K€ YeThIpe
sTaka mnA derotations. Ckommos ¢ Tpems
KpVBBIe VIMEIOT TOMbKO TPM 3Ta)ka AeNCTBUA
IS MCHpaBlIeHNs OOKOBBIX OTKIOHEHMIL,
HO Te )Xe caMble 4yeTbIpe BbIcOT derotations.
OTMeTuM TakXe, 4YTO TpyAHas KieTka
MOJTy4YaeT MOYTHU TAKOJ >Ke MOfIEePKKY, eCn
CKONMO3 MMEET TP MM YEThIpE MOBOPOTAX.
Ho Hmxe, NOACHMYHON M Ta30BOM YPOBHAX,
oba Tuma CKOMMO3a MONYYAOT OYeHb
PasNIMYHBIX METO/IOB /IeUeHN.

IIOKa OHI

ABSTRACT

FEASIBILITY OF AIS CORSET
TREATMENT
Tesakov D

Abstract was not sent.
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APPLICATION OF CHENEAU
BRACE FOR CONSERVATIVE
MANAGEMENT OF EARLY ONSET
SCOLIOSIS

Chekryzhev D, Mezentsev A

Abstract was not sent.

FEASIBILITY STUDY FOR
THE DIAGNOSIS OF CARDIO-
RESPIRATORY SYSTEM IN
CHILDREN WEARING RIGID
BRACES

Andryushchenko O.M., Baranovskaya I.A., Bityukov
K.A, Pugacheva N.V.

Children’s Rehabilitation Center of Orthopaedics
and Traumatology Ogonyok

Closed Joint Stock Company «Orto-S»

Saint Petersburg, Russia

E-mail: pugatcheva@mail.ru

Scoliosis is one of the most common
orthopedic disorders of childhood and
adolescence (from 1 to 10%), accompa-
nied by multiplanar spinal deformity and
chest deformity with impaired movement
and statics, with damage of organs and
the body systems, especially the cardiovas-
cular and respiratory systems (Pozdnikin
Y.I., 2002; Ishal V.A, 1990; Kazmin A.L,
1981; Netchaev V.I., 1997).

The increasing spine deformation
causes reduced lung ventilation, impaired
activity of the cardiovascular system,
which leads to insufficient supply of the
growing organism, including the brain,
with oxygen. Children with scoliosis make
worse progress at school, get tired more
quickly, and suffer from headaches and

increased emotional lability (Smolina Y.G.,
2002; Fishtchenko V.Y., 1982; Dudin M.G.,
2009).

The results of the complex X-ray radio-
logical study of respiratory system (X-ray
pneumo-polygraphia) in children with
scoliosis (Cobb angle 26-45 degrees)
demonstrate distinct diffuse imbalance of
capillary blood flow in the lungs (Lukina
0.V, 2001). In addition, patients with the
second stage of scoliosis demonstrated
impaired regional ventilation of lungs.

Dynamics of changes obtained from
research studies of heart shows the devel-
opment of cardiac hypertrophy and dil-
atation of the right ventricular cavity,
with the development of hypertension
in the pulmonary circulation in patients
with scoliosis. These problems signifi-
cantly increase in patients with scolio-
sis 26 - 45 degrees (according to Cobb
angle). Additionally, changes occur in the
left ventricle, in the systolic and diastolic
phases of the cardiac rhythm, in the ejec-
tion velocity of blood. The electrical axis
of heart changes its position and moves
in the direction of the vertical position.
Patients with scoliosis 11-25 degrees are
at risk of developing hypertension in the
pulmonary circulation (Dudin M.G., 2009;
Enaldieva R.V., 20006).

Rigid braces have been gaining more
and more popularity in Russia in recent
years (Skoblin A. A., 2005), the Cheneau
brace being the most popular of them
(Tesakov D.K., 2011; Tchekryhschev D.O.,
2003; Cheneau J., 2009). However, this
brace appears to be a second “hard case”,
after chest, for cardio-respiratory com-
plex. Hence, there is every reason to moni-
tor the state of this complex on the stages
of the conservative treatment of idiopath-
ic scoliosis.
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We have developed a diagnostic algo-
rithm for the examination of the car-
diovascular and respiratory systems in
children with idiopathic scoliosis both
without brace treatment and with the
Cheneau brace treatment. This algorithm
is included in the protocol of examina-
tion of children with scoliosis who have
a Cobb angle greater than 20-25 degrees.

ABSTRACT

HUMAN BIOMECHANICS
Skvortsov D

Abstract was not sent.

ABSTRACT

FUNCTIONAL ANATOMY AND
BIOMECHANICS OF THE SPINE:
REHABILITATION THERAPY
PROPOSALS

Pedan Aleksej

Soblahvska 17/4

911 01 Trencin, Slovac Republic
E-mail: alexejpedan@gmail.com

The author focused his forty years
experience in biomechanics and the func-
tion anatomy of the spine which should be
a leitmotiv in the selection of therapeutic
movements and exercise in the patients
with vertebral painful syndrome and disc
compression syndrome. The author pre-
sents mobilization exercises targeting into
the predominantly exposed damaged seg-
ments of the spine in the horizontal, gravi-
tationally lightened position with enhance-

ment of the sucking mechanisms from the
synovial liquid.

It is akind of the therapeutic gymnastic
“pro domo” given for these patients instructed
as an outpatient.

ABSTRACT

BIOMECHANICAL AETIOLOGY

OF THE SO-CALLED IDIOPATHIC
SCOLIOSIS. NEW CLASSIFICATION
(1995-2007) KARSKI TOMASZ

Vincent Pol University in Lublin, Poland
E-mail: tmkarski@gmail.com

Key words: biomechanical aetiology
of scoliosis. Role of” gait” and “standing at
ease on the right leg.

Introduction

The article describes the biomechanical
aetiology of the so-called idiopathic scolio-
sis (1995 - 2007), known as an adolescent
idiopathic scoliosis (AIS). The first lecture
dealing with the issue was delivered in
Hungary in 1995. The first publication was
made in Germany in 1996 (Orthopidische
Praxis).

Biomechanical development of scolio-
sis. The scoliosis appears as the secondary
deformity originating in the asymmetry of
hips’ movement while walking and while
standing ‘at ease’ on the right leg. The
research proves that the right leg is the
preferred one over the years. Every type of
scoliosis starts to develop at the time when
the child starts to stand and walk.

Material. In the years between 1985
and 2012, 1950 children with scoliosis

288 15 Prague-Sydney-Lublin



were examined and 360 children consti-
tuted the control group. The children from
the control group were presented by par-
ents as ones with the problem of scoliosis
but there were without any visible spine
deformity.

Classification

There are three groups and four types

of scoliosis:

® “S” double scoliosis with stiff spine (3D -
I epg), connected with gait and standing
‘at ease’ on the right leg;

® “C”and “S” scoliosis with flexible spine
(II/A- 1D & II/B - 2D epg), connected
only with standing ‘at ease’ on the right
leg in “C” II/A epg and with additionally
of laxity of joints and / or harmful previ-
ous exercises in “S” II/B epg.

® “I” scoliosis (III epg - 2D), connected
with gait.

The necessity of causal prophylaxis

The new classification clarifies the
need for therapeutic approach to each
etiopathological group of scoliosis and pro-
vides the possibility to introduce causative
prophylaxis which is the theme of the next
lecture.

Literature

www.ortopedia.karski.lublin.pl

ABSTRACT

NEW TESTS FOR SCREENING
IN CAUSAL PROPHYLACTICS
OF SCOLIOSIS. PRACTICAL
PRESENTATION OF CLINICAL
TESTS - EXAMINATION OF
CHILDREN

Karski Jacek?, Tomasz Karski?

D Paediatric Orthopaedic and Rehabilitation
Department of Medical University in Lublin
2) Vincent Pol University in Lublin, Poland
E-mail: tmkarski@gmail.com

Key words: so-called idiopathic scoliosis.
New rehabilitation exercises.

Introduction

New tests for scoliosis. In the diagnosis
of so-called idiopathic scoliosis we should
use widely known old tests such as Adams
& Meyer test, symmetry or asymmetry of
waist test, but also new tests like - the side
bending test for scoliosis, a test checking the
habit of standing ‘at ease’- the right versus
the left leg, Dunkan Elly - test, pelvis rotation
test (a new test since 2006), the adduction of
hips test (similar to Ober test) and many other
tests presented below.

List of the new tests and clinical sings ena-
bling an early discovery of scoliosis:

1. Test of adduction of both hips (in exten-
sion position of joints - like the Ober
test). It also checks the flexion contrac-
ture of the hips and the external rotation
contracture of the right hip.

2. Bending test for scoliosis - Adams/Meyer
test. Flexion test performed with bent
spine (and the whole of the body). If
the shape is round it is good, if stiff and
straight, it shows the beginning of sco-
liosis.
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3. Side bending test for scoliosis (bending to
the left and to the right leg during stand-
ing in abduction), also called Karski or
Lublin test, it is a modified Adams/Meyer
test - more sensible as Adams test.

4. Rotation movements of the body test
(new test since 2006).

5. Permanent standing at ease test - check-
ing the right versus the left leg. The length
of time influences standing and in scolio-
sis children there is the right leg.

6. The symmetry or asymmetry of the waist
test (an old test, but still very important).

7. Presence of an illnesses (e.g. rickets).
Rickets increase oncoming of scoliosis.

8. Anatomical anomalies of the spine (spina
biffida occulta, pectus infundibuliforme).
If present, the proper development of the
spine is endangered.

9. Body build type - asthenic and picnic
(bad), athletic (good).

10. Willingness to participate in sports, if
yes - good, if no - bad.

New rehabilitations exercises. Proper
solution to the problem of scoliosis is an
early prophylactics based on the new exer-
cises depending on the biomechanical aetiol-
ogy. The new rehabilitation exercises should
remove the contracture in the pelvis, the hips
and in the whole spine. The flexion - rotation
exercises should be performed by very young
children, already at 3 and 4. It is also impor-
tant to change the standing, sitting and sleep-
ing positions. The results of such treatment
has proved beneficial in years 1985 - 2012.

Literature

www.ortopedia.karski.lublin.pl

ABSTRACT

INFORMATION ABOUT OLD
METHODS OF THERAPY AND
PRESENTATION OF “NEW
EXERCISES” AND EXERCISES IN
KARATE IN TREATMENT AND
PROPHYLAXIS OF SCOLIOSIS.
RESULTS. EXAMPLES

Karski JacekV, Karski Tomasz?, Kedzierski
Zbigniew?®, Slowinska Beata®, Kwiecinski W.9
D Medical University in Lublin

2 Vincent Pol University in Lublin

3 Military Hospital in Lublin

9 Polish Karate Association

E-mail: jkarski@vp.pl

Key words: so-called idiopathic scoliosis.
New rehabilitation exercises.

Exercises in scoliosis in past time

Till 1995 - 2007 the aetiology of idi-
opathic scoliosis was no found and treat-
ment by exercises was also not correct. All
the strengthened exercises were only bad.
The other name of such harmful exercises
were: strengthened exercises, in prone
position exercises, extension exercises,
“muscle corset” making exercises.

New tests for scoliosis

The test for scoliosis are presented in
other article on our Symposium. Here we
would like to repeat some information. In
the diagnosis of scoliosis we should use
known old tests (Adams & Meyer test) but
also new tests such as side bending test
for scoliosis, checking of habit of stand-
ing (right versus left leg), Ely-Duncan test
(other - Thom test, other - Staheli test),
pelvis rotation test (new test - 2000),
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“adduction of hips test - similar to Ober
test” and others, presented in others article
in detail.

New rehabilitations exercises —
general information

Firstly, it must be stated that all exten-
sion exercises, all so-called strengthening
exercises were and are wrong and harmful.
All patients coming to our Department
after such therapy were only with huge
deformity, with bigger hump and stiffness
of the spine. To explain these undesirable
results of treatment the term “the natu-
ral history of scoliosis” was coined. The
proper solution of the spinal problem, in
my opinion, is an early prophylactics based
on the biomechanical etiology of scoliosis.
This therapy must be based on the new
exercises which are beneficial for the treat-
ment but especially for prophylaxis of sco-
liosis. They include all exercises removing
contracture in the region of hips, of pelvis
and in the spine such as flexion - rotation
exercises practiced as early in life as the
age of 3 or 4.

The results of the new therapy with
the new exercises

The results statistically were presented
on the material from years 1985 - 2005
(published in 2005 in “Pan Arab Orthop
Journal” - T. Karski and in “Ortopedia.
Traumatologia. Rehabilitacja”, Poland -
2005 - Karski T. and team). The article pub-
lished in 2005 described the material cov-
ered 434 randomly chosen case histories
(“Pan Arab Orthop Journal”) and the other
article published in the same year cov-
ered the material of 629 randomly chosen

case histories ( “Ortopedia. Traumatologia.

Rehabilitacja”).

The following group of children and
results were in I epg “S” primary double
scoliosis, stiff spine and with rib gibbous
following:

A) Normal axis of spine - 18% of chil-
dren. In this group were children with
incipient scoliosis and first stage of cur-
vature according Cobb. These children
were not primary treated by incorrect,
wrong exercises outside our Department.

B) Decreasing of curves - 60% of children.
In this group were children with I - stand
II - nd stage of curvature according Cobb.
These children were not primary treated
by incorrect, wrong exercises outside our
Department.

C) Stop with progression - 9% of children.
In this group were children with I - stand
II - nd stage of curvature according Cobb.
These children were primary treated by
incorrect, wrong exercises outside our
Department, some month.

D) Progression - 13% of children. These
children were primary treated by incor-
rect, wrong exercises outside our
Department, some years.

The following group of children and
results were in II/A epg “C” scoliosis
and II/B epg scoliosis, with thoracic
curve secondary, with flexible spine:

A) Normal axis - 39% of children. In this
group were children with I - st and II - ™d
stage of curvature according Cobb. These
children primary were not treated by
incorrect, wrong exercises outside our
Department.

B) Decreasing of curves - 32% of children.
In this group were children with I - st and
II - nd stage of curvature according Cobb.
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These children primary were not treated
by incorrect, wrong exercises outside our
Department.

C) Stop with progression - 26% of chil-
dren. In this group were children with
I -stand II - ™ stage of curvature accord-
ing Cobb. These children primary were
treated by incorrect, wrong exercises out-
side our Department, some month.

D) Progression - 3% of children. These chil-
dren primary were treated by incorrect,
wrong exercises outside our Department,
some years.

Literature

By authors and in www.ortopedia.kar-
ski.lublin.pl
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SYNDROME OF STANDING ‘AT
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(“C” II/A EPG AND “S” 1I/B EPG)

Karski Tomasz?, Karski Jacek?, Kedzierski
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Introduction

Never in orthopaedic literature - in
books or articles till now I could find the
description of “manner of standing” of
children or adults people. There are infor-
mations in many books about the gait,
there are described the phases of walk-
ing, also the standing on one leg in some
tests for example “Trendelenburg test” but
never “standing at ease” when the load is
going through one leg. In this “Habit or
Syndrome of standing ‘at ease’ on the right
leg” the decisive and crucial is “cumulative
time of standing” on this one / right leg.

Examples of “standing at ease” on
the right leg and its influence to
shank, knee, hip and spine

1) Shank - the varus deformity in Blount
disease in small children is symmetri-
cally. In older children the “both sides
varus deformity” is changed with the
time in form “of one sided varus defor-
mation”. Mostly the right leg is more
affected (examples in lecture). Here
I want to give the explanation of causes
of Blount disease. This deformity in not
“genetically deformation”, it is not “pri-
mary necrosis of medial - proximal part
of growth plate of tibia” but in aetiol-
ogy the deciding are: a/ excessive varus
of legs in some newborns, b/ to early
standing and walking already in age of
7 - 8 month, ¢/ overweight, d/ rickets

2) Knee - in situation of valgus deform-
ity - because of “permanent standing
‘at ease’ on the right leg the deform-
ity in the right knee is bigger (exam-
ples in lecture). In knee the difference
between left and right side can be
smaller or none because mostly the ten-
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3)

4)

sion of tractus iliotibialis in similar on

both - left and right sides.

Hip - in 70% of patients with hip

arthrosis the right joint in more affect-

ed. If in some patients the arthrosis is
on both sides (bilateralis) - the first
symptoms of illness are in right hip

(examples in lecture). The exception

are people with dysplasia of left hip

(DDH), just from the early infants peri-

od of life.

Spine - In new classification of the

so-called idiopathic scoliosis there are

three etiopathological (epg) groups
and four types “S” I-epg, “C” II/A-epg,

“§” II/B-epg and “I” Ill-epg of develop-

ment of spine deformity. Three types

are connected with “Syndrome of
standing ‘at ease’ on the right leg”:

A/ “S” 1 epg scoliosis - connection with
gait and standing ‘at ease’ on the
right leg. Model of hips movement
in this type of scoliosis: adduction
in the right hip 0 degree or even
abduction contracture 5 or 10 degree,
and adduction in the left hip 35 - 50
degree. Characteristic of this type:
both curves develop on the same time
and very early in age of 2-3-4 years of
life. First is rotation deformity and
stiffness of spine (connection with
gait). This spine deformity is with
extensive progression. Some types are
“lordoscoliosis”. The children with
this type of scoliosis has the habit of
“standing ‘et ease’ only on the right
leg.

B1/ “C” II/A epg scoliosis - connection
only with permanent standing ‘art
case’ on the right leg. Model of hips
movement in this type of scoliosis:
adduction in the right hip 20 degree
or 30 degree, and adduction in the

left hip 35 - 50 degree. Characteristic
of this type: one curve deformity in
shape of - lumbar or thoraco - lumbar
left convex curve, early beginning
- in age of 2-3-4 years of life but full
develop scoliosis is to recognize in
age of 10 - 12 years. No stiffness of
spine, no extensive progression

B2/ “S” 1I/B epg scoliosis also connection
only with permanent standing
‘art ease’ on the right leg - but in
this subtype there are additional
influences: “general laxity of joints”
and “harmful exercises” based
on old knowledge about scoliosis.
Characteristic of this II/B type: two
curve deformity. Lumbar or sacral -
lumbar left convex curve as first,
the thoracic right convex curve as
secondary. Early beginning - in age
of 2-3-4 years of life but full develop
scoliosis is to recognize in age of 10 -
12 - 14 years. No stiffness of spine, no
extensive progression. Some types are
“kyphoscoliosis”.

C/ Here we would mention that the fours
type of scoliosis is the deformity of
spine without curves or very small
and this type is connected only with
“walking” and not with standing ‘at
ease’ on right leg and therefore is not
subject for this paper.

Literature

By authors and www.ortopedia.karski.

lublin.pl
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“BACK PAIN” - WHO SUFFERED.
PHYSIOTHERAPY IN TREATMENT
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Key words:
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Introduction

In Out - Patient Orthopaedic Clinic
and in Orthopaedic Department every
fours women and every sixths men on the
world suffered because of pain in spine
and hips, especially because of “back pain”
(information from material of WHO, in
“Decade of Bones and Joints 2000 - 2010” -
Lars Lidgren). Every year in world is spent
many millions dollar or euro for treatment
of these patients.

Causes of pain back

According to our observations there are
three causes of such “pain insufficiency”:

anterior tilt of pelvis and hyperlordosis
lumbialis,

lumbar or thoraco - lumbar left convex
scoliosis (“C” scoliosis in II/A epg and “S”
scoliosis in II/B epg),

stiffness of spine (scoliosis in III epg).

According to our observation, not sur-
gery but physiotherapy can help patients
with “spine problem”. The same opinion

has presented many years ago Prof. K. F.
Schlegel from Orthopaedic Department in
Essen / Germany.

How to treat the spine pain

Possibility and effectiveness of physio-
therapy in ,pain syndrome” in movement
apparatus (locomotors system) are widely
known in many countries and we could
this confirm. In the lecture are presented
four cases shown effectiveness of such
therapy.

Literature

www.ortopedia.karski.lublin.pl

ABSTRACT

TECHNICAL DEVELOPMENT OF
BRACING IN PRAGUE AFTER 1990

Cerny Pavel, Marik Ivo

ORTOTIKA, s.r.0., Prague, Czech Republic
E-mail: pavel@ortotika.cz

Ambulant Centre for Defects of Locomotor
Apparatus, Prague, Czech Republic

Key words: spine, brace, scoliosis, cor-
rection

Until 1992 there were made only
some old types of spinal braces (Hessing,
Milwaukee and Boston) at the state depart-
ment in Prague.

At a new private Prague orthotic work-
shop production of Cheneau brace was
created in 1993. The basic know-how was
obtained at a workshop at specialized clin-
ic in Bad Wildungen (Germany). In that
time doctor Jacques Cheneau cooperated
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with that workshop when he was devel-
oping the Cheneau brace - type I. Our
models of Cheneau brace were influenced
by technical and technological possibilities
at the Prague workshop. From start of our
production of the spinal braces we attained
average very good corrections of spine
scoliosis. We innovated technical solutions.
Our inventions were quite modern at the
moment. Since 1993 we have started to
stick foam pads by thermo formation of
plastics shell of brace. In 1995 our new
type of “Dynamic Spinal Brace according to
Cerny” was developed (patent cz-281800).

Since 1995 we have unlocked the pelvis
part under the lumbar pelotas according to
dynamic brace. Since 2000 we have used
the model modifications of Cheneau brace
(type D for night bracing. In the same year
the second dynamic spinal brace for sitting
according to Kosteas was developed (pat-
ent cz-12158). We invented another modifi-
cation of Cheneau brace (type I) for adjust-
ment of axila’s hight according to patent
€7-296200. Since 2008 we have made two
variant spinal brace according to Cerny
with possibility to adjust daily and night
position according to patent ¢z-296200
too. Since 2010 we have used pendentive
and variable lumbar Pelotas in some cases.
Since 2011 we have made 3-point modifi-
cation of spinal brace by flexible lumbar
curves It attained a bit bigger corrections
of lumbar spine.
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Aims

Present the MBST®- NuclearMagnetic-
ResonanceTherapy that has been developed
recently and point out today application in
degenerative disorders of locomotor system.

Introduction

The MBST®- NuclearMagneticResonance-
Therapy (NMRT) has been developed
recently. The active principle is based on
the same principles as nuclear magnetic
resonance diagnostic systems (MRI). NMRT
appliance generate a static magnetic field and
a 3 dimensional radio frequency field, leading
to the build-up of a nuclear resonance field at
the site of the treated tissue. The frequency
and intensity of the electromagnetic field in
the MBST® is adjusted appropriately to induce
resonant vibration of molecular structures
within cartilage or bone tissue, thereby
stimulating cell proliferation. The effective
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mechanism has been derived directly from
nuclear resonance thomography and is used
in more than 300 centres Europe wide.

Princip of the method

A special permanent magnetic field causes
the protons of hydrogen atoms (hydrogen
nuclei) to algin their resonant axes along the
field lines. A radio frequency (RF) field on the
nuclear resonant frequency transfers energy
to the protons which transfers the extra
energy highly effectively into the surrounding
tissue. This added energy is therapeutic as
it supports the cell regeneration and cell
division rate

To document therapeutic results it is
best to use specially developed and validated
questionnaires for the evaluation of no-specific
low back pain, which are also available in
a German version (Roland and Morris,
Oswestry). They are the most frequently
used questionnaires in pertinent literature.
Such documented therapeutic results form
an important foundation for the evaluation of
rehabilitative improvements.

Results
We present two clinical studies:

1. Study: MBST®-NuclearMagneticReso-
nanceTherapy improves rehabilitation
outcome in patients with low back pain

W.C. KULLICHD, H. SCHWANN?2

D Ludwig Boltzmann Institute for
Rehabilitation of internal Diseases

2) Rehabilitation Centre for Rheumatic
and Cardiovascular Diseases, SKA der
PVA, Saalfelden, Austria

Methods

® Placebo controlled, double-blind, rando-
mized mono-centric multiple data study.

® Duration: three months.

Multi-disciplinary rehabilitation concept

® Standartized, inpatient physiotherapy
programme including gymnastics in
and out of the water, mechanotherapy,
massages, parafango applications, and
medicinal baths, excluding electrothera-
peutic applications on the spine, as well
as hydroelectric baths.

MBST® sequence

® Five treatments of one hour each, on five
consecutive days.

® Double-blind randomization by coded
chip cards: activation of the construction
of the complex therapy fields (MBST®-
group) or no activation (placebo group).

® Examinations: baseline, 1 week, as well as
3 months after the five treatments.

Results

® The Roland-Morris (RM) total score for
low back pain for all patients during
the three-week inpatient rehabilitation
period.

® After three months: placebo patients had
decreased again. MBST® patients showed
aRM score that was significantly better
than initial value.

® The Oswestry score after 3 months
MBST® 70% none of them ( ! ) any
deterioration.

® Both results revealed good effect of the
standardized rehabilitation program.
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2. Study: One-year-suvrey with multicenter
data of more than 4,500 patients

W. KULLICH

Ludwig Boltzmann Institut fiir Reha-
bilitation interner Erkrankungen, Saalfelden,
Osterreich (Leiter: Univ.-Doz. Dr. W. Kullich)

Ludwig Boltzmann Cluster fiir Rheuma-
tologie, Balneologie und Rehabilitation

Background and objectives

MBST® has been shown to stimulate repair
processes of cartilage and to reduce pain
signalling. It represents an alternative therapy
for patients from osteoarthritis. To prove the
clinical success of this new therapeutical
method, validated measuring parameters are
important that are convincing for pain and
function in a one-year-follow-up.

Methods

During the course of its application over
the last 10 years over 4.500 protocols of
a one-year-follow-up have been collected to
record the outcome of MBST® therapy. This
report reflects the outcome MBST® therapy
on patients with the following degenerative
rheumatic diseases of MBST® therapy:
® OA of the knee (n = 2770), OA of the hipp

(n = 673), OA of the ankle joint (n = 420),

chronic low back pain (n = 655)
® Data were collected at baseline, 6-8 weeks

and 6 and 12.

Results

Pain reduced significantly 6 weeks
after MBST® treatment All four examined
indications improved and stayed measurably
reduced up to 6 and 12 months.

The improvements in all three forms of
pain (pain on load, pain on motion, pain
at rest) following MBST® treatment were
around 21-50% on average.

Conclusions

The nuclear resonance field has
a predefined cell frequency which is an
amplitude modulated with a spin frequency.
The purpose is to bring the highest possible
actively directed energy transfer using the
smallest possible field strength. MBST®
NuclearMagneticResonanceTherapy can
positively enhance therapeutic success in the
rehabilitation of patients suffering from low
back pain, without side effects.

Several larger multi-centric evaluations
of some thousand treated patients
evidenced continuous and highly significant
improvements of the basic symptoms in the
course of 6 months after treatment with
MBST®-NuclearMagneticResonanceTherapy.

Lastyearsa fewsmallstudies proved thatthe
MBST®-NuclearMagneticResonanceTherapy
is also effective for treatment of whole-body
Osteoporosis.
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Background

Tuberculosis is once more widespread
with an estimated world wide total of eight
million new cases in 1990. Spinal tuberculosis
accounts for about 2% of cases of tuberculosis
Specific and effective chemotherapy is
now the mainstay of treatment. There is
considerable agreement in the literature
on the indications for surgical treatment of
tuberculous spondylodiscitis. An anterior
approach usually is
debridement and bone grafting.There
are controversy concerning anterior
instrumentation in the surgical management
of spinal tuberculosis because of the risk of
persistence and recurrence of infection.

recommended for

Objective

To evaluate the results of one-stage
interbody autografting and anterior plating
in the surgical management of dorsolumbar
spinal tuberculosis.

Indications
Definitive treatment of dorsolumber

spinal  tuberculosis using  anterior
debridement, autograft and anterior plating.

Methods

Over the last four years ,18 patients with
dorsolumber spinal tuberculosis were treated
using anterior debridement, autograft and
anterior plating to evaluate the results of
one-stage interbody autografting and anterior
plating in the surgical management of
dorsolumbar spinal tuberculosis. They were
10 men and 8 women, aged from 22 to 55
years (mean 36 years). The involved spines
included thoracic spine (11), thoracic-lumbar
spine (1), and lumbar spine (6). MRI showed
evident collapse of the vertebrae because of
tuberculous destruction and paravertebral
abscess. Neurological deficits were found in
6 patients.One case was graded B, two cases
were graded C, and three cases were graded
D according to Frankel classification.

Technique

Before surgery, patients received
standard anti-tuberculosis chemotherapy for
2 to 3 weeks. Retroperitoneal or extrapleural
approach was chosen according to the
tuberculosis lesion segment. Anterior radical
depritment, iliac or rib autografting and
anterior plating was used

Postoperative management

Anti-tuberculosis chemotherapy was
continued foratleast 9 months,and the patients
were supported with thoracolumbosacral
orthosis for 6 months after surgery. All patients
were followed up for an average of 18 months.

On each assessment, data related to drug
regimen and its side effects if any, abscess or
sinus formation, improvement of back pain
and tenderness were recorded.

Postoperative neurological assessment
was reported and compared with the
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preoperative state The activity of the disease
was assisted by ESR at monthly intervals for
the first 3 months, then once every 3 months
during the first year, and every 6 months until
the final follow up.

Anteroposterior and lateral radiographs
of the spine were obtained each visit and
studied for the angle of kyphosis and the
progress of healing.

Results

All cases were healed without any
recurrence of tuberculosis. Spinal fusion
occurred at a mean of 4 months after surgery.
All patients with neurological deficits, showed
obvious improvement.No implant loosening
or deep wound infection were noted. During
the follow-up period, a mean of 16 degrees
of kyphosis correction was achieved after
surgery. There was a mild loss (2 degrees -
5 degrees) of kyphosis correction during
follow-up period

Complications

® One superficial wound infection which
responded to parenteral antibiotics

® Backing out of screws in 1 patient

® transient dysesthia in the distribution of
the genitofemoral nerve in one patient

® Accidental opening of the peritoneum
which was re- paired immediately.

® None of the patients had an iatrogenic
neurological injury, injury
or loosing of the hardware other than
in one patient with backing out of the
screw. Non of the implants needed to be
removed.

vascular

Conclusions

This study concluded that anterior plating
with anterior autologous strut grafting
following anterior radical debridement
asafe and good treatment option with high
correction rate, and high fusion rate in
treatment of dosolumber spinal tuberculosis.
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tures

Depending on the kind of injury and
destroying force type, that work on the
spine the specific type of fractures will
be determined. The compression, flexion-
distraction and rotation type of vertebral
fractures will be distinguished. As there are
many famous classifications of the verte-
bral fractures. It’s very important to under-
stand the mechanism of injury leads to
vertebral fracture and to choose the right
treatment. The common classification is
AO-classification. Depending on fracture
level (cervical, thoracic and lumbar spine)
we use special classifications for example
Anderson-Montesan, Anderson-D’Alonzo
etc. The right describing of the fracture
type makes the choose of treatment easier.
In this presentation we want to show how
important is correctly classify the spine
fractures and consequently choose the
right treatment.

ABSTRACT

FRACTURES OF DENS AXIS.
TREATMENT ALGORITHME

Jaroslaw Pyrc , Rene Grass

University Hospital Carl Gustav Carus Dresden
Clinic for Trauma and Reconstructive Surgery
Dresden, Germany

E-mail: Jaroslaw.Pyrc@uniklinikum-dresden.de

Dens axis fractures account for 9-18%
of all cervical spine fractures. They are the
most common cervical spine injuries in the
elderly. Moreover, as the population ages,
these fractures will become increasingly
relevant to clinical practice. The right treat-
ment of this condition is still the subject
of controversy. Compare to the operative
treatment the non union of the fracture
and subjective symptoms are described
double higher after conservative proce-
dure. The treatment for patients with dens
fracture should be based on fracture pat-
ter, patient age, neurological deficits and
the patient’s condition. Many factors have
to be taken into account to find the right
balance between fracture healing and treat-
ment complications. In our presentation
we want to explain our algorithm for the
treatment the fractures of dens axis that we
established in our department.

ABSTRACT

TREATMENT OF CERVICAL
SPINE FRACTURES. INDICATION,
TECHNIQUE PITFALLS AND
COMPLICATIONS

Heineck J
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ABSTRACT

THORACOLUMBAR FRACTURES

AlamEldin Mohamed
Sohag university hospital, Sohag, Egypt

Background

The treatment of unstable fractures and
fracture-dislocations of the thoracic and
lumbar spine has long been controversial.
Many authors, such as Guttmann and
Bedbrook, advised nonoperative treatment
.Later reports, such as those by Levine and
Edwards; Bohlman; Bradford et al.; McAfee,
Bohlman, and , Dubousset, have emphasized
the advantages of open reduction and
rigid internal fixation with posterior
instrumentation. Causes of thoracolumber
fractures are Motor vehicle accidents (45%),
Falls (20%), Sports (15%), Acts of violence
(15%), and Miscellaneous activities (5%).

Objective

To present our experience in management
of thoracolumber fractures.

Indications

The timing of surgery for spinal cord
injuriesis controversial., Mostauthorsagree that
in the presence of a progressive neurological
deficit ,emergency decompression is indicated.
Some authors advocate delaying surgery for
several days to allow resolution of cord edema,
Compression fractures rarely require surgery.
Surgery is indicated if PLC is disrupted Relative
indications for surgery include:
® single level lumbar VB height loss >50 %
® single level thoracic VB height loss >30 %
® combined multi-level height loss >50%
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® relative segmental or combined kyphosis
>30

Methods

Orthopedic surgery include:

® Anterior corpectomy. It is safe and most
predictable form of decompression
indirect decompression

® Relies on annulus to reduce retropulsed
fragment through ligamentotaxis

Technique

Posterior

Indirect (distraction and ligamentotaxis)
Direct (transpedicle or posterolateral)
Anterior

Following posterior decompression with
Partial / complete corpectomy

Postoperative management
Postoperative Rehabilitation is a must.
Conclusions
The treatment of thoracolumbar burst
fractures must be individualized. Canal
compromise from retropulsed bone fragments

is not in itself an absolute indication for
surgical decompression.
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Introduction

Uncomplicated compression spine

fracture is related to one of the most common
injuries among children and adolescents.
According to different authors the frequency
of occurrence of this type of injury is up
to 9.2% of all fractures [1]. For the last 10
years more than 4 thousand of patients with
such kind of injury were treated in our
hospital. Our experience in the treatment and
monitoring of patients with uncomplicated
compression spine fracture, accumulated
through years, enabled us to identify the
features of this injury [2]. We revealed the
presence of abnormalities of the heart in 32%
of cases. Such damages are well studied in
adults [3], but the posttraumatic damages in
children are not described.

Material and methods

of observation of 227
patients with uncomplicated compression
spine fracture in age from 5 to 16 years
were included in our research. The clinical
and electrocardiographic analysis of the
cardiovascular system was made at all children.
Clinical assessment of the cardiovascular
system included the determination of the
heart beat and heart rate, measuring of
a blood pressure, auscultation and percussion
of the heart, conducting of the functional
tests (test with physical activity, vagal
tests). Electrocardiographic examination

The results

was performed in a12-leads: 3 standard,
3 augmented unipolar of the limbs and
6 unipolar of the chest.

Results

We revealed the presence of abnormalities
of the heart in 32% of cases at the first time in
children and determine it as postcontusional
myocardial syndrome. The consequent clinical
and instrumental research after treatment of
these patients revealed positive dynamics in
72% of cases.

Clinical example No 1. Patient S., 13 years
old, diagnosis: uncomplicated compression
spine fracture of the vertebral bodies L1, L3
(injury occurring after falling from a height
of 2 meters). Clinical examination revealed
a split of the first tone of the heart, muting of
it on a top of the heart. Electrocardiographic
examination detected intramural ischemia in
walls, top and side wall of the left ventricle
of the heart (negative T- waves in the chest
leads). Electrocardiographic examination
which was made 6 months before the trauma,
did not detect any changes. After medication
treatment (prepa r ations of potassium and
magnesium, mildr o nat, vitamins of group
B), electrocardi o graphic examination
demonstrated a p o sitive dynamics of the
recovery .

Clinical example No 2. Patient K., 12
years old, diagnosis: uncomplicated com-
pression spine fracture of the vertebral
bodies Th5-Th8 (injury occurring after fall-
ing from a height of 0,5 meters). Clinical
examination revealed muting of the first
tone on a top of the heart and at the point
of Botkin. Electrocardiographic examina-
tion revealed local disturbances of intra-
ventricular conduction in the anterior wall
of the left ventricle of the heart, coronary
intramural ischemia in the anterior-septal
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region of the left ventricle (the change of
the complex depolarization). After medi-
cation treatment (mildronat, vitamins of
group B), electrocardiographic examina-
tion demonstrated a positive dynamics of
the recovery.

Discussion

The patients had symptoms that could
not be explained by the age characteristics
of the heart, such as: sinus tachycardia,
unmotivated emotional and physical
stress, atrial and ventricular systole,
sinus arrhythmia (from bradycardia to
tachycardia), paradoxical Valsalva test.
Electrocardiographic changes to our point
of view deserve special attention. They are
characterized by: a change of atrial complex
PQ (P-wave splitting, ,humped“ form of the
P wave, the length of more than 0.08-0.1
sec.), changes in the complex depolarization
(QRS complex was digested in nursing leads
and limb leads), change of the complex
repolarization (ST interval prolongation and
T wave inversion).

Such clinical symptoms, confirmed by
electrocardiographic analysis and appropriate
anamnesis, we named as postcontusional
myocardial syndrome. The detected
changes can be explained by two reasons:
hydrodynamic shock and neurohumoral
factor (postcontusional reaction from the
spinal cord).

Medicamentous regiment,
including preparations of potassium,
magnesium, vitamins of group B, mildronat
was developed in order to correct the changes.

treatment

Conclusions

1. All children with suspected spinal injury
shouldbe carried outelectrocardiographic
examination.

2. Postcontusional myocardial syndrome has
a precise clinical picture and characteristic
electrocardiographic features.

3. Electrocardiographic features of
postcontusional myocardial syndrome
had athree kind of changes: coronary
disorders, disorders of the rhythm and
conduction and its combination.

4. It is necessary to carry out acomplex
treatment of heart damage in the early
stages.

5. Patients with postcontusional myocardial
syndrome should be under the supervision
of a cardiologist for 2 years.
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Objectives

The aim of the paper is point out both
recent possibilities of diagnostics and
the comprehensive treatment of biome-
chanically severe problematics of Genetic
Skeletal Disorders (originally called
Constitutional and/or Intrinsic Disorders
of Bone, Bone and/or Skeletal Dysplasia).

Introduction

The lecture summarizes longstanding
experience of the authors with both diag-
nostics and the comprehensive treatment
of Genetic Skeletal Disorders. There are
distinguished: Primary Skeletal Dysplasias
(SD) resulting from mutated genes that are
expressed in chondro-osseous tissue and
Secondary SD that are caused by abnor-
malities of extraosseous factors with sec-
ondary effects on skeletal system i.e. meta-
bolic, enzymatic and hormonal disorders.
Incidence is estimated 0.30 - 0.45 per 1000
live birth (2).

In the 1960’s, accumulating evidence
that genetic skeletal disorders were clinically
and genetically heterogeneous prompted
agroup of international experts to prepare
adocument to reach an agreement on the
nomenclature of what was then called
“Constitutional (or Intrinsic) Disorders of
Bone” [1970]. The “Nomenclature” was meant
to bring together experts in radiology, clinical
genetics and pediatrics to agree on the
denomination and classification of skeletal
disorders, syndromes and metabolic diseases

that were being newly described. Revisions
have been prepared in 1977, 1983, 1992,
and 1997. Following the establishment of the
International Skeletal Dysplasia Society (ISDS)
in 1999, and to cope with the increasing
complexity of information, revisions of the
Nosology have been delegated to an expert
group nominated ad hoc within the ISDS to
ensure an adequate representation of clinical,
radiological and molecular expertise - 2001
and 2006 revisions (4).

In the last 2010 revision (5), 456 conditions
were included and placed in 40 groups
defined by molecular, biochemical and/or
radiographic criteria. Of these conditions,
316 were associated with mutations in one
or more of 226 different genes, ranging from
common, recurrent mutations to “private”
found in single families or individuals. Thus,
the Nosology is a hybrid between alist of
clinically defined disorders, waiting for
molecular clarification, and an annotated
database documenting the phenotypic
spectrum produced by mutations in a given
gene.

Dysostoses are disorders affecting
individual bones or group of bones. In
contrast to the “dysplasias”, that arise
frequently from defects in structural proteins,
metabolic processes or in growth plate
regulation, the dysostoses often arise from
embryonic morphogenic defects and are thus
more closely related to multiple malformation
syndromes. Since the first inclusion of
dysostoses in the 2001 revision, the number
of “dysostoses” included in the Nosology has
grown significantly. The present revision
includes an even larger number of dysostoses
reflecting the advances made in identifying
their molecular basis. The boundaries
between skeletal dysplasias and dysostoses,
metabolic and molecular disorders, and
multiple congenital anomalies syndromes is
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becoming progressively less sharp, and the
diagnostic process requires knowledge that
crosses between these subspecialty areas (5).

Orthotic and surgical treatment are based
on biomechanical knowledge of growth of
healthy and dysplastic skeleton, correction
of long bones and spine deformities,
shortening and/or lengthening of long
bones and reconstruction of hand and foot
malformations (1).

Patients and Methods and Results

The authors have own experience with
revised Nomenclatures from 1983 (2).

At present, the authors introduced into
clinical praxis the 8" version of Nosology and
Classification of Genetic Skeletal Disorders:
2010 revision. In years 1994 - 2011 the
authors diagnosed 112 nosologic units that
are categorized into 36 groups. The cohort
contains 619 probands (see Table 1 in 3).
For classification purposes the disorders
are still identified by clinical features and
radiographic appearance that are the basis
for aspect of closely specialized molecular
genetic examinations. For the majority of
the above mentioned patients the team
of Ambulant Centre ensures preventive
and therapeutic care and comprehensive
treatment from birth to unlimited period
of time. Clinical, anthropological, genetic
and radiological examination together with
laboratory examination (including markers
of bone metabolism) and also histological,
histochemical, histomorphometry and
electronmicroscopical investigation and
dual energy densitometry were the basic
prerequisite to specify diagnosis and monitor
both course of bone disorders and effect
of individual comprehensive
(paediatric, osteologic, orthotic-prosthetic,
orthopaedic and surgical, etc.). The early

treatment

right diagnosis is a prerequisite of the most
suitable therapy. The lecture is documented
by authentic photos and X-rays of diagnostic
achievements and long term results of
orthopaedic and orthotic treatment. Three
new entities were diagnosed. These are:

1. Spondyloepiphysel dysplasia  with
metatarsal shortening (formerly Czech
dysplasia),

2. Severe mesomelic dysplasia in two
fetuses (associated with increased neck
translucency and tetralogy of Fallot in one
and cystic hygroma in the other) and

3. Anew form or a variant of
Spondylometaphyseal dysplasia type
A4. From molecular genetic point
of view there were analysed COL1A1
gene of 41 osteogenesis imperfecta (OI)
patients using the methods Polymerase
Chain Reaction and Sanger sequencing.
Mutations were identified in 8 OI cases.

Some of authors have many years
experience in intramedullary nailing
(especially in osteogenesis imperfecta,
hypophosphatemic rickets, etc.), bone
lengthening (e.g. congenital limb defects,
achondroplasia, etc.) and guided growth
surgery (total epiphysiodesis and partial or
hemiepiphysiodesis).

Discussion

® In last years, the number of Genetic
Skeletal Disorders is growing up with
the new scientific knowledge especially
in area of molecular genetics and
pathogenesis. Rapid advances have been
made in identifying chromosomal locus
and/or the molecular changes responsible
for definition of conditions that help
further understand the pathogenesis of
individual disorders.
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The final shape of skeleton of SD patients
is consequence of genetic defects,
mechanical stimuli and functional
adaptation of bones. Skeletal and joint
deformities or
considered as arthritic disposition and
lead to biomechanical severe deformities
of skeleton with premature osteoarthritis
and osteoporosis and/or osteosclerosis.
Disposition to osteoporosis and/
or osteosclerosis is pathognomonic
symptom for concrete SD.

For classification purposes the disorders
are still identified by clinical features
and radiographic appearance that are
the basis for aspect of closely specialized
molecular genetic examinations. Organ
manifestation of skeletal dysplasia does
occur, and might in rare instances be of
significant diagnostic value.

The first aim of the Nosology is to provide
a reference list, and only secondarily help
in the diagnostic process. It must therefore
coexist with other classifications that
are based either on the clinical and
radiographic approach to diagnosis,
or the affected molecular systems and
pathways. As more and more resources
are published on the World Wide Web,
cross linking between classifications and
databases may facilitate their
simultaneous use (5).

The MIM catalogue contains many more
entries, such as multiple malformation
syndromes, that have some degree of
skeletal involvement. Emphasis has been
given to syndromes in which the skeletal
component is prominent and/or essential
to the diagnosis (5).

Medicament therapy is suitable only exce-
ptionally at some metabolic osteopathies.
Symptomatic treatment of skeletal
dysplastic deformities in childhood is

malformations are

early correction of both bone deformities
(by physiotherapy, bracing, surgical
procedures, etc.) and bone metabolism
(e.g. calciotropic drugs) with the aim
to achieve an individual ideal peak
bone mass and optimal biomechanical
properties of skeleton in adulthood.

Credo of authors are biomechanical
aspects of surgical treatment. They are
familiar so with treatment of bone metabolic
disorders as with common and reconstructive
orthopaedic surgical procedures in disabled
children and adults (1).
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Objectives

The main aim of the paper is point out
diagnosis, comprehensive treatment and
problems of hypophosphatemic rickets
(HyR). Secondly the authors point out both
rickets and osteomalacia so-called vitamin
D deficiency rickets (VDR) - pathogenetic
congeneric disturbance of calcium homeo-
stasis maintenance.

Introduction

Rickets is the term applied to impaired
mineralization at the epiphyseal growth-
plate, resulting in deformity and impaired
linear growth of long bones. Rickets may
be classified as vitamin D-related, second-

ary to low dietary calcium and those due
to hypophosphatemia. These etiological
factors may be inherited or acquired. The
most commonly inherited form of rickets is
X-linked hypophosphatemic rickets.

The lecture summarizes longstand-
ing experience of the authors (3) with
both diagnostics and comprehensive treat-
ment of hypophosphatemic rickets (HyR)
that results from mutated genes. Gene
defect PHEX was localized at Xp2.2-p22.1
and causes bone metabolic disorder. HyR
was classified into abnormal mineraliza-
tion group (26" group) according to the
Nosology and Classification of Genetic
Skeletal Disorders - 2010 Revision (5).
Inheritance is described as X-linked domi-
nant, prevalence is estimated 1 : 20 000.

Major clinical findings: Short stat-
ure, bow leg and short lower limbs, wad-
dling gait, protuberant abdomen, rachitic
rosaries.

Laboratory findings: hypophos-
phatemia (dimished tubular resorption of
inorganic phosphate), elevated serum alka-
line phosphatase levels.

Major radiographic features: mild-
moderate rachitic changes: apparently
wide epiphyseal plates, flare metaphyses,
bowing of long bones, tubular shape of
long bones, coarse trabecular pattern,
Looser zones and fractures in older age,
mild osteopenia in childhood, generalized
osteosclerosis in adulthood, premature
epiphyseal closure and premature cranial
Synostosis.

Medicamentous treatment: combi-
nation of oral inorganic phosphate and
1,25(OH), vitamin D. Side effects of this
therapy are both secondary/tertiary hyper-
parathyroidism (due to too intake of phos-
phates) and hypercalcemia, hypercalciuria
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with danger of nephrocalcinosis (due to
excessive intake of 1,25(OH), vitamin D).

Comprehensive treatment is based on
compensation of bone metabolism, sur-
gical correction of leg deformities (in
adulthood) from the biomechanical point
of view and on knowledge of growth of
healthy and dysplastic skeleton (in chil-
dren). Orthotic corrective treatment is
usually unsuccessful by our experience.
The new perspective method of deformity
correction in children is temporary hemie-
piphysiodesis (so-called method of ,guided
growth“/1,2/).

The authors also point out the VDR risk
group of immigrants like gipsies, Africans,
Asians and their children living in Czech
Republic or in neighbouring states and
especially in the north of Europe that is
a threat to disturbance of calcium homeo-
stasis maintenance caused by deficiency
of vitamin D and calcium in food at insuf-
ficiency of sun shine (4).

Patients and Methods

The group of patients with hypophos-
phatemic rickets consists of 33 patients
born between 1940-2007 was examined
and treated in Ambulant centre for Defects
of Locomotor Apparatus in years 1994 -
2013.

Bone remodelling and its compensation
during supplementation by 1,25(0OH),
vitamin D (Calcitriol), calcium, inorganic
phosphate and other calciotropic drugs was
monitored by biochemical markers of bone
metabolism (ionized calcium, inorganic
phosphorus, total alkaline phosphatase and
its isoenzyme, osteocalcin, urine pyridinoline
and deoxypyridinoline and/or beta-CTX).

Surgical treatment consists in corrective
and/or multiple osteotomies. Suitable

fixation of bone fragments was achieved
by way of intramedullary nailing, external
or plate fixation and/or by Blount staples.
In children as perspective method we
introduced permanent and/or temporary
hemiepiphysiodesis.

The growth of children, their
proportionality and treatment results
was followed and assessed by repeated
anthropometric examination.

Results

The cohort of 33 patients was assessed.
At present, 11 females and 8 males of them
achieved their final height: females 147.2cm
(126 - 162 cm, i.e. -3 SD) and males 154.2cm
(133 - 166.5cm, i.e. -3,6 SD). Mean height
(z-score) of our patients born in 1987 and
later is -2.1 SD (-4.2 SD; -0.4 SD). Growth
curves indicate slight improvement of body
height due to medicament treatment. Patients
are usually overweight and have characteristic
disproportions: significantly shorter bowed
legs, slightly shorter upper extremities,
normal trunk and head circumference.

All patients with HyR are treated
by Calcitriol (1,25(0OH), vitamin D)
and inorganic phosphates with careful
monitoring of biochemical markers of bone
metabolism. Without regard to the treatment
bone turnover was higher in all treated cases,
serum level of phosphate was low, osteocalcin
and bone isoenzyme of alkaline phosphatase
were above reference levels.

X-ray survey and densitometric
examination DEXA proved a mild osteopenia
in childhood and generalized osteosclerosis in
adulthood. We observed significantly delayed
healing of osteotomies and precocious
osteoarthritis of the hip and knee joints in
adulthood.
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The lecture is documented by short case
reports (with authentic photos and X-rays)
demonstrating diagnostic achievements,
anthropometric assessment and long term
results of medicament and surgical treatment.
Conclusions

The authors summarize their
experience with both acute vitamin D
deficiency rickets (VDR) and especially
hypophosphatemic rickets (HyR) from
the point of diagnosis, anthropometric
characteristics and comprehensive therapy.
The early right diagnosis is a prerequisite of
the most suitable therapy. The case reports
demonstrate radio-clinical findings and
treatment results of HyR and acute VDR.

Long term supplementation of children
and adults with HyR by Calcitriol (1,25(0OH),
vitamin D) and inorganic phosphate is often
attended by side effects like secondary/
tertiary hyperparathyroidism, hypercalcemia,
hypercalciuria and nephrocalcinosis.

Precocious osteoarthritis of the hip and
knee joints and spondylarthritis in adulthood
could be explained from biomechanical point
of view as aconsequence of generalized
Very tough sclerotic
subchondral bone disturbs joint cartilage
during common daily activities.

When considering the costs and risks
associated with osteotomies, guided growth
in children presents us with an option of early
(or late) intervention with obvious advantages
a, 2). In the light of recent studies of
European and also Czech authors referring
on seasonal hypovitaminosis D the authors
recommend preventive administration of
vitamin D (ergocalciferol or cholecalciferol)
not only to infants but also to toddlers and
children of preschool and school age and

own

osteosclerosis.

also to adults of advanced age alike to above
mentioned immigrants (4).
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Introduction

we studied bone dysplasias, previously
with autosomal dominant (AD) trait of
inheritance as multiple cartilagineous exos-
toses (MCE) , cleidocranial dysplasia CD),
hypochondroplasia (HCH), achondropla-
sia (ACH), pseudoachondroplasia (PSACH),
osteogenesis imperfecta (OI), basal cell
nevus syndroma (BCNS), dentinogenesis
(DD and amelogenesis imperfecta (AI).

Methods

The pedigree analysis was combinated
with molecular genetics methods as direct
or undirect gene analysis. We search the
correlation between type of mutation ands
phenotype (mutation position effect). We
analysed 50 families with MCE, 15 families
with CD, 5 families with hypochondro-
plasia, 50 with achondroplasia, 12 with
PSACH, OI AD 40 families, 10 with BCNS,
15 with DI and 10 with AL

Results

The most cases are recognized as new
fresh mutations (60-70%). Multiple car-
tilagineous exostoses are represent in 25
from 50 cases as fresh mutation (50%). ACH
have 4 from 5 cases (80%) as fresh muta-
tion, hypochondroplasia one half cases
(5/10) - 50%. CD - it is 7 from 10 cases
(70%), PSACH 9/12 (75%). Osteogenesis
imperfecta - autosomal dominant type of

inheritance (OI) is represented in 19 from
40 cases as fresh mutation (48%). BCNS are
8 from 10 cases as fresh mutations, which
represented 80%. Dentinogenesis imper-
fecta in 8/20 are as fresh mutation (40 %)
and amelogenesis imperfecta (AI) in the
same percentage correlation as 4 from 10
cases are fresh new mutations.This is con-
nection to the advanced paternal age. The
mutation transmission through two, three
and more generations was noted relatively
rare. We found very large deletion 8g-,
recognizable with help fluorescent in situ
hybridization methods at MCE in family in
two generations. It is the first familial case
in the Czech Republic.

The mutations of metylentetrahydrofa-
treductase (MTHFR) on the predilectional
site modified clinical picture many bone
dysplasias, previously at OI, which have
any another causative gene mutations. The
mutations analysis of OI indicate most
obvious mutation in glycine position col-
lagen I alfa 1 position.

Discussion

At bone dysplasias (BD) with severe
clinical picture are obviously present the
fresh mutations. Moderate cases have more
probability go through more generations.
Additionally investigations for the related
persons is more simple and no so difficult
as for the first proband “s laboratory testing.

The knowledge of the type mutations
have significance for next prenatal diagno-
ses with use chorion villi samples (CVS) or
amniocenthesis (AMC) respectively.

Key words bone dysplasias, pedigree
analysis, molecular mutation analysis, undi-
rect gene analysis
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Introduction

The presentation is based on the mate-
rial from Paediatric Orthopaedic and

Rehabilitation Department from the years
1995-1999 and from the years 2005-2009
comparing the condition of the hips of
CP children. The article bases particularly
on the thesis written in the Orthopaedic
of Orthopaedics by Dr S. A. (an assistant
doctor from Libya - supervised by Prof. T.
Karski). The research shows that hip dislo-
cation in CP children with is not rare. The
factors affecting the incidence of hip dislo-
cation is presented in article. The authors
presented also the clinical and radiological
features, prevention and possible treat-
ment methods.

The cause of CP

According to Prof. Harald Thom
(Heidelberg, Rummersberg) there are
3 main causes of CP: prenatal, perinatal
and post natal. The following are discussed
in detail: abnormalities of the placenta,
haemorrhage , hypertension, hypotension,
anaemia, premature delivery, asphyxia dur-
ing delivery and many other.

Material

The incidence of CP ranges from 0.6 to
5.9 patients per 1000 live births. In 400.000
newborn children in Poland there are 30.000
cases of premature newborn. Many of them
are with CP. The patients in our Department
suffered from various kinds of CP. Mostly
there were slight cases like monoparesis,
paraparesis, hemiparesis (60%), but also
severe cases of tri- and tetraparesis (40%).
Sometimes the paresis were connected with
athetosis, chorea or cerebellum ataxia. The
material for presentation is taken from the
years 2005 - 2009 and includes 360 cases.
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Causes of the dislocation

In severe cases of CP two complica-

tions, additional to CP, can occur:

a) fixed contracture of the knees, the feet,
and

b) hip dislocation, very often with super-
complication of paretic scoliosis.
According to the authors, the disloca-
tion of the hip is caused by the wrong
diagnosis, followed by bad or inter-
rupted therapy. Some of orthopaedic
surgeons in Poland claim that in CP
cases, an accompanying hip dislocation
can occur. Such diagnosis gives bases
for awrong therapy. Another wrong
idea for the therapy would restrict it to
the rehabilitation methods like Vojta,
Bobath, Doman and other separate
rehabilitation methods which all are
wrong for such CP cases.

The treatment

The permanent abduction and flexion
therapy of hips is necessary to prevent the
dislocation of the hips. Proper and permanent
clinical examination and X-ray examination,
conducted at least once ayear, is the condi-
tion to notice the hip dislocation on time. In
the course of treatment, we use conservative
or operative methods. In presentation pro-
vides examples of such therapy.

Conclusion

1) In every country there should be proper
care for the pregnant women, which is
particularly important.

2) CP children need proper diagnosis taken
into consideration their of general situ-

ation and aregular monitoring of their
hips.

3) The X-ray examination of the hips is
especially important, and every doctor
(orthopaedic surgeon, neurologist, pae-
diatrician, general doctor, rehabilitation
doctors and physiotherapist) should
remember about it in their every day
practice.

4) The best prevention treatment for the
hip dislocation in CP children is a con-
tinuous abduction and flexion of the hips
sustained for many years. Additionally the
proper nursing and use of orthopaedic
devices are of great importance.

5) In some cases the surgery is performed,
that is the open reduction of the head,
detorsion shortening osteotomy of the
femur and the Dega or Salter osteotomy.

Literature

In authors and in www.ortopedia.karski.
lublin.pl
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Purpose

The aim of our research is to examine
the early results of flatfoot treatment using
the Nicky implant

Material and Methods

Between vyears 2009 and 2012, 13
patients with flat-foot have been treat-
ed in the Paediatric Orthopaedic and
Rehabilitation Department using Nicky
implants. The group contained 1 girl, 13
boys, together 17 feet, age 7 to 17 years
old, average 13.5 year old. Time of obser-
vation reaches from 3 to 18 months. The
feet were static flatfoot usually connected
with shortening of Achilles tendon due to
contracture of Gastrocnemius muscle and
Achilles tendon. The patients were mostly
children with minimal brain dysfunction
(MBD). The surgeries were performed in
general anesthesia. The implant is a metal
screw with plastic outside part (umbrella
shape) which blocks the sinus tarsi.

Information about the implants
and surgery

The Nicky implant consists of two parts:
a plastic “dowel” decomposing element,
“umbrella” shaped and a metal part serving
as an expanding dowel screws. The skin
incision is about 10mm long and allows us
to introduce a metal guide wire and then
to place the implant itself. After inserting
the implant we turn the screw causing the
expansion of the plastic, which prevents
the implant from moving. After surgery
we recommend short-term immobilization
and we allow walking with crutches after
around 2 weeks. Patients were evaluated
retrospectively. We used podoscopic and

plantographic examinations, photograph-
ic documentation to observe foot evalua-
tion before, and 14 days after the surgery,
then during the control examination in
Outpatients Clinic.

Results

The observation period was from 3
to 18 months. In all patients, there was
observed increasing of longitudinal arch of
the foot. The patients report improvement
of walking comfort, reduction or even dis-
appearance of pain connected with over-
loading. Additionally we observed a good
cosmetic result.

Conclusion

The introduction of the NICKY implant
into the sinus tarsi in static valgus flat-foot
is an effective method of treatment. Early
observations confirm this recommenda-
tion in this group of patients.
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Introduction

In orthopedic literature mostly author
speak about deformity in children and
problem of pain in adults in context of
weakness of muscles. They think - all prob-
lem are connected with “not enough strong
muscles”. No, the problem of deformity in
children is connected with asymmetry of
movement, even contractures and through
influence by asymmetry steering of body
growth.

Clinical signs of ,syndrome
of contractures”

The ,syndrome of contractures” has
been described primarily and in detail by
Prof. Hans Mau - Tibingen / Germany -
as Siebener [Kontrakturen] Syndrom”
(syndrome of seven contractures) [1, 2].
This syndrome has been also described
by: Hensinger [3], Howorth [4], Green &
Griffin [5], Vizkelety [6], Komprda [7],
Karski [8, 9, 10, 11, 12, 13], Tarczynska,
Karski & Karska [14]. In 1932 Prof. W.
Dega / Poland described the “syndrome of
contractures” as “ultra positioning” of the
fetus [18, 19]. The causes of the ,syndrome
of contractures” can be related with fetus
itself having a heavier, longer body; or with
maternal conditions: small belly during
pregnancy, lack of amniotic fluids, pelvic
bone type: “androidal” or “platypeloidal”-
which are not condusive to proper fetus
growth [14, 15]. Prof. Mau emphasized
influences of the CNS on development of
the “syndrome of contractures”.

Mostly we observe the “syndrome of
contractures” as a result of left sided fetus
position. This position of the fetus is con-
nected with the “first fetus position” dur-
ing pregnancy - 80% - 90% (Described by
gynecologist - Oleszczuk) [16, 17].

In the “syndrome of contractures”
according to Mau there are:

1. scull deformity /plagiocephaly/ - flat-
tening mostly of left forehead and os
temporalis, left cheek atrophy, eyes -
nose and ears asymmetry / deforma-
tions;

2. torticollis muscularis (wry neck) /
shortening of sterno-cleido-mastoide-
us muscle/ - usually left-sided, related
with plagiocephaly or / and traumatic
delivery or with congenital “tumor neo-
natorum” (fibrous tumor);

3. scoliosis infantilis (infantile scoliosis) -

other than idiopathic scoliosis. Usually
recedes spontaneously in 80% of cases
[20, 21, 22] or even in100% (Mau) [1,
2];

4. contracture (shortening) of adductor
muscles of the left hip. Untreated con-
tracture can lead to development of
hip dysplasia, which primarily can be
observed in 10% of newborns [10]. The
remaining 90% of dysplasias are cases
of secondary deformity resulting from
the contracture and are classified as
“developmental hip dysplasia” (DDH -
Klisic) ;

5. contracture (shortening) of abductor
muscles and soft tissues of the right
hip (Karski) [9, 10, 11, 12], described
as Haltungsschwdiche (“weak posture”)
by Mau. This contracture may cause
oblique positioning of pelvic bone
observed at radiography of hip joints in
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babies. With time, asymmetry in move-
ment causes asymmetry during gait and
loading; and with time asymmetry of
growth and development of the spine -
consequently scoliosis (Karski 1995-
2006) [22, 24]);

6. pelvic bone asymmetry - the oblique
pelvis positioning visible during X-ray
examination for hip joint screening -
[see above points 4 & 5];

7. Foot deformities - such as: pes equino-
varus, pes equino-valgus, pes calcaneo-
valgus.

In Lublin we also include in the “syn-
drome of contractures and deformities
in newborn and babies” excessive shank
deformity (crura vara) which can lead
with time to Blount disease. The develop-
ment of this deformity and the causes are
described in German in “Orthopidische
Praxis” [Karski et al. ]

Syndrome of contractures and its
influence in youth and adults - list:
arthrosis of the hip (mostly left - left
hip dysplasia is more often), Blount dis-
ease, wry neck (torticollis), feet deformi-
ties, aetiology and problem of so-called
idiopathic scoliosis.

Literature

By authors or www.ortopedia.karski.
lublin.pl
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The level of vasopressin and oxytocin in
blood serum of patients with right and left-
sided scoliosis was detected. Specificity of
neurohumoral indexes in postural fault
was determined as type-dependant.

Introduction

It was revealed that unilateral lesion
of different parts of central motor system
activates neuro-chemical peptide-nature
factors in central nervous system (10, 11).
After subdural administration to a recipi-
ent animal this factors evokes elements of
locomotor failure (identical in nature and
side) which also are in progress in donor
animal after brain injury (9). Initial factors
activation arises in hipotalamus-hypophisis
system regardless to injured part of the
brain. Arginine®- vasopressine is one of the
right-sided factors but oxytocine leads to
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left-sided tonus alteration (8, 11). It per-
haps is one of the mechanisms of postural
asymmetry formation in scoliosis.

Objective

Objective of this research definition
of level of the neuropeptids regulating
asymmetry of a pose (oxytocin and vaso-
pressine) at children with scolioses (0-15°
according to Cobb) and postural fault.

Methods

27 children (7 boys and 20 girls)
from 4 to 11 years old were examined
in the State Institution of Health Service
Saint Petersburg Rehabilitative Centre
of Pediatric Trauma and Orthopaedics
«Ogonyok» (Saint-Petersburg, Russia). At all
patients the fence of a blue blood which
carried out in the morning day on an
empty stomach in the vacuum test tubes
containing protease inhibitor - aprotinin
has been carried out. Blood serum (BS)
was obtained by centrifugation and was
stored at -70°C up to the analysis conduc-
tion. Oxytocine and arginine- vasopressin
levels were determined by IFA using com-
mercial kits (Peninsula Laboratories, LLC
No $-1355, No S-1357). The analyses were
performed in according with instruction

manual. In data processing the Student’s
test was used.

Results

All patients have been distributed on
4 groups (on clinical and instrumental
examination): 1 group - 9 children with
the flat back, the 2" group - 5 children
with 2-planes postural fault, the 3 group -
5 children with right-side scoliosis, the 4™
group - 8 children with left-side scoliosis.
In children with right and left-side sco-
liosis the differences were revealed only in
the level of oxytocin (Table). In children
with 2-planes postural fault the level of
both peptides was higher than in cases
with flat back” type . This can indicate the
process activity intensification in scoliosis.

Discussion

Appearance and progression of idio-
pathic scoliosis (IS) are considered as the
result of inequality of the spinal column
and spinal cord longitudinal growth. In
consequence of this, normal afferent input
from spinal cord elements to the high-
est parts of the central nervous system is
altered by hyperextension of spinal cord
structures (3). In this case, the factor of
postural asymmetry is produced directly in

Diagnosis

The level of vasopressin, ng/ml
Average tmistake in average//
Error of an average

The level oxytocin, ng/ml
Average+mistake in average//
Error of an average

1. Incorrect posture (flat back) | 0.057+0.010%* 1.77+£0.15*
2. 2-planes posture violation 0.117+0.006 2.27+0.20
3. Right-side scoliosis 0.047+0.009 1.08+0.33#
4. Left-side scoliosis 0.045+0.009 1.90+0.11

Table. Indicators of neuropeptides in children with spinal deformity.
Comments//commentary: *-p<0.05, **-p< 0.015 between 1 and 2 group, #-p<0.01 between

3 and 4 group.
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the structures of the central nervous sys-
tem, deprived of the normal flow of affer-
ent impulses (5). Method of biotesting
allowed to reveal neurohormonal disorders
in different stages of the deformity pro-
gression and types of scoliosis (1, 2, 3, 4,

6, 7).
Conclusions

We have revealed a certain level of the
neuropeptids accompanying the right-and
left postural fault at scoliosis. It was also
found out that neurohumoral abnormali-
ties depend on the type of spine deforma-
tion or the stage of IS progression.
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Introduction

The scoliotic spinal deformity is accom-
panied by three-dimensional space body
imbalance. Assessment of the imbalance
degree is necessary for prediction of the
disease clinical course and correction and
evaluation of the treatment efficacy iden-
tification.

Objective

We have studied the body features
imbalance in 188 patients with scoliosis.
Age of the patients tested was from 8 to 16
years old.

Methods

All children and adolescents under
study (examination) had a unilateral arc of
the spinal deformity in the frontal (coro-
nal) plane. The values of these arcs were
in the range of 10° to 30° (the second
stage of severity according to classifica-
tion by V.D. Chaklin, refer to the citation).
The tops of the arcs were at Th7-12 level.
Pelvis obliquity (distortion) in the fron-
tal plane in the studied patients was not
observed. With right-sided arc deformation
were examined 112 patients, with left-sid-
ed 76 patients. The survey was conducted
on the stabilometric platform and with
the help of hardware-software complex
“Diasled.” The patient at the time of the
survey was in the main position. We deter-

mined the amount of the total pressure
center displacement on the bearing area,
the direction of the displacement, center of
pressure displacement under the feet and
the degree of asymmetry of body weight
pressure on the feet.

Also in all patients were additionally
determined: the value of the vertebral axis
front deviation, the nature of changes in
the physiological curves in the sagittal
plane and the rotation displacement of
the pelvis and shoulder girdle. During the
survey were used the analyses of vertebral
column X-ray examination and the body’s
dorsal surface optical topography data
(findings). The level (extent) of these dis-
orders was compared to the data obtained
by stabilometry.

Results

Displacement of the center of the body
depends on the extent, level and side sco-
liosis spine.

In all patients the center of pressure in
the frontal plane was displaced toward the
curve direction of the vertebral column
scoliotic deformation.

Discussion

The degree of displacement of the
center of pressure was greater in patients
with lower arc deformation position. The
degree of asymmetry of the pressure on
the feet in patients with unilateral arc did
not exceed 25%. Under the conditions of
asymmetry pressure increase on the feet
for more than 25% of the body weight - the
patient loses the balance. Compensatory
mechanisms arise to maintain the body bal-
ance e.i. the torso twisting in a horizontal
plane and the formation of compensatory
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arcs. In the sagittal plane the center of pres-
sure under the feet in 83 % of patients was
displaced posteriorly, in 17% of patients
anteriorly. The center of pressure was dis-
placed anteriorly in the patients with high-
er levels of deformation (middle and upper
chest arcs).

Conclusion

Based on test results it can be said that
the displacement of the center of the sup-
port body is in the direction of the spinal
deformity.

ABSTRACT

NEW OPPORTUNITIES

OF ULTRASONOGRAPHY

IN CHILDREN WITH
MUSCULOSKELETAL DISORDERS

Rybka D.O., Arsenyeva M.S., Arsenyev A.V.,
Gayterova L.A., Shekhovtsova E.M.

Children’s Rehabilitation Center of Orthopaedics
and Traumatology Ogonyok

St. Petersburg, Russia

Introduction

Ultrasonic method of the research has
been used successfully in pediatric trauma-
tology and orthopaedics over 20 years. This
method helps to visualize bone and car-
tilage structure, soft tissues and it is used
mainly for the examination of limb joints,
cervical and lumbar spine. Our experi-
ence of orthopaedic patients treatment
shows that ultrasonography is usefull for
the examination of iliopsoas muscle in chil-
dren with scoliosis, as well as the examina-

tion of long bones growth zones in patients
with different size of lower limbs.

Materials and Methods

Ultrasound device ALOKA SSD-1100
(high-frequency linear ultrasound sensor
with a scanning frequency of 7.5 MHz, sec-
tor transducer with a frequency of 5 MHz)
was used. Ultrasound examination of ili-
opsoas muscles in 47 children with sco-
liosis of different severity was carried out.
Growth zones of the lower limbs bones
with different lengths in 28 patients were
examined, too.

Results

It was noticed that the thoracolumbar
scoliotic curve is followed by a reliable
narrowing and compaction of the iliopsoas
muscle on the convex side. The dimen-
sions (height) of lower limbs growth zones
varied from 1 to 3mm depending on the
age. The growth zones of the shorter limb
were characterized by size reducing and
structure changes.

ABSTRACT

DIAGNOSIS OF SPINAL
PATHOLOGY IN CHILDREN
THROUGH MOBILE PROSTHETIC
LABORATORIES IN RUSSIA AND
POLAND IN THE FRAMEWORK OF
INTERNATIONAL COOPERATION

Gurinovich Y, Yefimov A
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We have developed and practically
applied interactive systems for correction
of sagittal disorders of spine. Functioning
of the offered systems is based on bio-
logical feedback principle. The essence
of the systems’ operation is based on reg-
istration of spinal position by dedicated
sensors installed over the required part
of the spine, processing of data acquired
and their comparing to predetermined
ones. In case of deviation of the registered
parameters from admissible ones, various
output signals are generated (vibration,
sound, electric stimulation) until the faulty
spinal position has been corrected. The
device is real-time operating. It evaluates
the required curve of the spine and can be
programmed under many parameters. The
systems are used in integrated treatment
of patients with Scheuermann’s disease
and sagittal disorders of posture. Their effi-
ciency is demonstratively proven.
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Introduction

Spine posture disorders are the most
widespread musculoskeletal disorders in
children and adolescents. Number of chil-
dren with faulty posture ranges up to 70%.

Faulty posture is one of the sources
for spinal pain and results in generation
or development of neurological disorders,
significant faults in statics, and launches
considerable functional and cosmetologi-
cal issues, causes spinal sagittal balance
disorders. Adaptive mechanisms aimed
to compensate faulty position of spine
result in development of early degenera-
tive changes in spine, both in abutting and
remote segments.

Spinal sagittal balance fault results in
formation of early degenerative changes
in all structures of spinal column. Visual
appearance of aperson deteriorates.
Disadvantageous conditions for thoracic
and abdominal cavity organs arise.

Material and methods

In order to evaluate the system’s effi-
ciency, its clinical approbation has been
carried out in treatment of patients with
Scheuermann’s disease. 90 patients were
being under observation (80 boys, 10 girls)
aged 14 to 16. They were subdivided in
three groups:
® Basic group: SUPERPOSTURE interac-

tive system was used in integrated treat-

ment

® Controls: treatment was carried out
without biological feedback systems
applied

® Additional controls: treatment involved
biological feedback stationary system
of Ambliokor.

All children were present with station-
ary course of integrated treatment at St.
Petersburg State Health-care Budgetary
Institution of Restorative Center for
Children’s Orthopedics and Traumatology
“Ogonek”. The stationary (Abliokor) and
portable (SUPERPOSTURE) units were in
use for 3 weeks, 45 minutes every day.
The patients were subject to computer-
ized optical topography, physical exami-
nation and radiography (if necessary).
The original portable interactive system
of SUPERPOSTURE working on BF prin-
ciple [1-3] was installed over clothing at
kyphotic section of spine and fixed with
simple elastic attachment system (similar
to suspenders or belt).

After the sensor has been attached, the
patient sets up the correct position of the
body in the device’s memory using system
control unit. If the patient’s body takes
a faulty position for a time period exceed-
ing the admissible value the device gener-
ates an alarm signal that forces the patient
to take a correct position.
® The essential advantages of SUPER-

POSTURE system, as compared to other

applied structures, are as follows:
® The interactive system, as distinct

from all passive systems (braces) forms

a patient’s independent habit of keep-

ing the right posture.
® Local isolated control of spine position

at required level is maintained.
® User’s movability is not constrained.
® Autonomous operation of the device

(maintained by a built-in accumulator)

may comprise 3 to 4 days with daily

usage.
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® A game-like kind of application increas-
es children’s motivation towards treat-
ment.

® Sclection of various alarm modes for
a patient (sonic, vibrating, no alarm)
provides additional comfort for appli-
cation in casual practice.

® The device allows one to monitor the
patient’s status and stores the training
results record in its built-in electronic
memory. The posture correcting exer-
cise device has budgeted cost.

One of the essential advantageous fea-
tures of our system is an option of sagit-
tal disorders’ selective correction, i.e. if
a thoracic spine has kyphosis, the correc-
tion will be applied to thoracic spine; if
alumbar spine has kyphosis (or lordo-
sis) the lumbar section is resolved. This
approach towards treatment allows recrea-
tion of physiological ratios between parts
of aspine thus restoring general sagittal
balance of spine.

Results

The general group presented with 50%
improvement; 40% of patients showed sta-
bilization of their state; 10% lacked positive
dynamics.

Additional control group showed 54%
improvement; 33% showed stabilization of
state; 13% lacked positive dynamics.

The control group showed the worst
results. There was 34% improvement, 33%
stabilization, and 33% of patients lacked
positive dynamics.

Thus, BF method application in
Scheuermann’s disease treatment signifi-
cantly increases integrated treatment effi-
ciency.

Efficiency of BF method using station-
ary systems (Ambliokor) is comparable
to that using portable interactive system
(SUPERPOSTURE).

Discussion

Our experience in applying device
since 2010 has shown high efficiency of
training using the interactive system of
SUPERPOSTURE in patients with posture
disorder in sagittal plane. Correct posture
stereotype starts forming in 7 to 10 days
subsequent to the first application of the
device.

Efficiency of portable interactive sys-
tem of SUPERPOSTURE is highly competi-
tive with expensive stationary systems of
biological feedback. Also the system may
be used indoors by patients themselves.
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Changing life style and enhanced sed-
entarism which has at present been mani-
fested by increasing prevalence of obe-
sity interferes with normal growth and
development of somatic and functional
characteristics in all age categories. During
last decades the inadequate loading of the
organism by excess fat deposits results in
the reduction of physical fitness level due
to worsening of the efficiency of the car-
diorespiratory system (aerobic and anaero-
bic capacity), motor development, skill,
endurance, etc. : this was revealed also in
school children and adolescents all round
the world, especially in the industrially
developed countries, but also in the tran-
sition ones. More recent studies showed
similar negative changes already in Czech
preschool children. Along with that, inade-

quate loading of the areas of growth activi-
ties of the epiphyses by excess fat results
also in aberrant mechanics of movements.
Increased stress on bone, connective etc.
tissues cause musculoskeletal problems
and accidents, also due to reduced adapta-
tion to movement activities. Most often flat-
foot, scolioses, pains of the back, shoulder,
hip and knee joints, genua vara and valga,
deteriorated body posture, muscle flabbi-
ness etc. have been appearing already in
obese children and adolescents. This situ-
ation also contributes further - as circulus
vitiosus - to reduced physical activity and
exercise, and thus to permanently wors-
ening undesirable status of the growing
organism. As shown in most cases of obesi-
ty started early in life, excess fat deposition
results not only in present, but also delayed
deterioration of health (early arthritis, acci-
dents - easier fractures, back and joint
pains, and also in cardiovascular diseases,
metabolic syndrom- especially diabetes,
psychological problems, etc.).

ABSTRACT

EVIDENCE BASED INTERMITTENT
PNEUMATIC MASSAGE SYSTEM
(EBIPMS): A METHOD

Romanowski Richard Alojzy
Falsterbogatan 25, 21436 Malmoe, Sweden
mobile:+46 707 634013,
www:lifecomfortinteractive.com

Introduction

The rehabilitation method using the
EBIPMS is a computer based massage, using
pressure cuffs with the uniform compres-
sion of muscle tissue during massage ther-
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apy of the arms and the legs. Interactively
informs on screen the massage effect in
form of the muscles relaxation degree.

Purpose of the research

Purpose of the research using the
EBIPMS-method is to activate important
signaling molecule nitric oxide (NO),
which penetrates into and activates mus-
cle causing relaxation of smooth muscle
cells (Nobel Prize 1988, Ortop. Resarch
Sciety, 1997, San Francisco). On this way
NO induces synthesis of cyclic GMP, by
activation of enzyme guanylyl cycles (GC)
leading to relaxation of myosin (muscle
protein) and relaxation of the muscle in
physiological way.

Group of patients, treatment and
research using EBIPMS-method:

a. The treatment of postoperative swell-
ing of the hands and arms, during
3 days at the Department of Hand
Surgery, reducing swelling in a physio-
logical manner.

b. The treatment of postoperative swell-
ing legs after coronary bypass during
4 days at the Department of Heart
Surgery, with good results.

c. The treatment of S-scoliosis, after
2 month massage of legs and arms the
pain has stopped.

d. The treatment of postoperative par-
alyzed patient in both legs during
5 years, after 3 weeks of massage return
sensibility I both big toes and after
2 month patient can get up and go.

e. The treatment of Carpal Syndrome,
after 7 days massage of arm syndrome
has been finished.

f. The treatment of 5 year old boy with
Congenital Muscle Dystrophy, after
3 months massage of legs, the boy start-
ed crawling on the floor. The video
available.

Conclusion

The EBIPMS-method offers an impor-
tant contribution to healthcare, giving new
opportunities of healing to patients suffer-
ing from acute painful conditions where
conventional treatment is unsuccessful.
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At the present stage the magnetic fields
application in the practical medicine
(including pediatric orthopedics) bears
an empirical character. Such approach
significantly reduces the efficiency of this
physical factor. After analysing the native
and foreign literature, we found out that
recent magneto-biology advances often
don’t find practical application in medi-
cine. Meanwhile, on the bases of well-
known and proven biological effects of
magnetic fields is possible to develop
modern and efficient pathogenetic treat-
ment methods.

As apoint of magnetic therapy appli-
cation in the child’s orthopaedic diseases
treatment, we selected the area of bones’
growth zones. It should be noted that earli-
er were not applied any attempts to control
the functional activity of the growth zones
by means of magnetic fields. This direction
is considered to be a very perspective one
and can improve both the efficiency of
many orthopaedic diseases treatment areas
and the consequences of injury in children.
Such a position is logical and justified. It
is well known that the emergence and
development of many orthopaedic diseases
are closely associated with impaired func-
tioning of the bones growth zones. As an
example can be mentioned the following
most common orthopaedic “problems”: idi-
opathic scoliosis, limbs’ different length,
femoral head juvenile epiphyseolysis and

abig number of inherited diseases con-
cerned with impaired growth disorders.

Studies of the effects of magnetic fields
on the bone growth zones and develop-
ment of private methods of magnetic ther-
apy have been held in St. Petersburg’s GDH
CRCOT “Ogonek” since 1998. In experi-
mental studies in animals, conducted
together with the Institute of Cytology of
RAS (Russian Academy of Sciences), it was
established that a “strong” pulse magnetic
field (1.57T) in a preset//determined mode
can have asuppressive effect on prolif-
erative processes in bone growth zones
(plates).

Further experimental work with the
theoretical support of the Institute of
Theoretical and Experimental Biophysics
of RAS has been focused on the combi-
nation of “weak” magnetic fields//weak
combined magnetic fields. As the object
of the research is bone growth zone. It was
shown that by using weak fields it is also
possible to control the functional activity
of growth zones. It should be noted that
the usage of weak magnetic fields is as
effective as strong ones and thus//in that
way is more “physiologic.”

The data obtained in the course of the
experimental work formed the basis of the
original methods of conservative treatment
of children with idiopathic scoliosis (RF
patent No 2275943) and different-sized
limbs in children (RF patent No 2212258).
At the present moment, the experience of
these techniques application in the com-
prehensive medical treatment of diseas-
es of the locomotor system in children
amounts 15 years. It is noted, that the selec-
tive and deliberate application of magnetic
fields to control the functional activity of
bones’ growth zones is//is considered to be
avery effective therapeutic factor.
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Introduction

The method of photodynamic impact
(PDI) is based on the combination of laser
irradiation (LI) and substances called pho-
tosensitizers (PS). Photosensitizers are
Chlorine E6 derivatives and can accumu-
late selectively in intensively proliferating
tissues and have selective sensitivity to cer-
tain light wavelengths of the optical range
(9). The absorption of light quanta of PS
molecules in the presence of oxygen leads
to a photochemical reaction, resulting in
a triplet molecular oxygen O, (X3Xg) trans-
formation into a singlet O, (alAg), as well
as a large amount of highly active radicals
arising. Singlet oxygen and radicals cause
to necrosis and apoptosis of target cells.

PDI is able to supress tissues proliferat-
ing. It is used in treatment of cancer (10),
as well as many other diseases, including
juvenile arthritis and degenerative diseases
in children and adolescents (1, 3, 4, 8, 13,
14). We have the evidence of mark anti-
bacterial and virostatic activity of PDI (2,
6,7, 11).

As shown earlier [15] in the study of
histological preparations the photodynam-

ic effect on the epiphyseal plates of bones
(which are tissues with high prolifera-
tive activity) causes the epiphyseal plates
decreasing and reducing of the chondro-
cytes total number in them. This research
is devoted to the studying of this aspect
at a macroscopic level by measuring the
dynamics of growth of long bones of grow-
ing animals. It was realized in the experi-
mental laboratory of The Russian Scientific
Research Institute of Traumatology and
Orthopedics named after R.R. Vreden. The
aim of this research is to prove that PDI
with a transcutaneous administration of
Chlorine E6 derivatives to the area of the
germ zones inhibits the growth of long
bones in growing animals.

Material and methods

80 white mongrel nonlinear rats (40
of each sex) aged from 4 to 8 months
were divided into two groups: control and
experimental. The control animals (5 males
and 5 females) were not exposed to and
observed in age from 4 to 8.5 months.
Animals of experimental group (35 males
and 35 females) were exposed to single PDI
procedure by laser therapy device Atkus-
2 (Russia) with such parameters: wave-
length 662 nm, power 1 W, dose 75 J/cm?,
exposition 1 min. 20 sec., distance 5cm.
PS gel penetrator 0.5% “Photoditazine®”
(N-dimetylglucamate of Chlorine E6) dose
of 0.7 mg/kg was administered transcuta-
neously 15 minutes before laser exposure
on the region of the germ zones of both
hind limbs (the knee joint).

PDI on experimental animals was car-
ried out at different ages, with 10 ani-
mals (5 male and 5 female) in each age
group: at the age of 4 months, 4.5 months,
5 months, 5.5 months, 6 months, 7 months
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and 8 months. Before the experiment and
until the age of 8.5 months with an inter-
val of 2 weeks all animals were measured
weight, the body length and the length of
the thighs and shanks (on radiographs at
standard conditions with the radiographic
system Quantum Q-Rad-DS-3).

The measurements of animals were
carried out in state of sedation caused
by subcutaneous injection of 2% solution
Xylazine dose of 0.2mg. On reaching the
age of 8.5 months, animals of the control
and experimental groups were derived
from the experiment by an overdose of
Xylazine. Extracted material (hindquarters)
was fixed with a solution of Methanediol.

The results were compared with similar
measurements of animals of the same age
who were not exposed.

Results

Comparison of the results convinced
that the animals of the experimental group
showed a slowdown in the hips and legs
for 1.5 months after photodynamic impact,
followed reclaimed normal growth.

Conclusion

Thus PDI with a transcutaneous admin-
istration of Chlorine E6 derivatives to the
area of the germ zones inhibits the growth
of long bones in growing animals.
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Introduction

One of the most common forms of
degenerative spine is based on degenera-
tion of the intervertebral disc with sub-
sequent involvement in the process of
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adjacent vertebral bodies, intervertebral
joints and ligaments. Every second person
in a lifetime experiences typical back pain.
In 95% of cases it is discogenic pain. If the
disease was found not long ago mostly in
patients aged 25-45 years, there are cases
of degenerative disc disease in early age
(13-18 years) in recent years. The com-
mon form of the disease is herniated disc
which is accompanied by severe pain. The
treatment is usually aimed to pain relief by
physical therapy, kinesotherapy, manual
therapy. Up to 10-15% of these patients are
sent to surgery, often unfounded, that with-
out a full and comprehensive conservative
treatment is becoming one of the main
causes of disability. One of the methods of
conservative treatment is reflexology. The
objective of this study was to investigate
the feasibility of reflexotherapy in con-
servative treatment of herniated disc.

Material and methods

We treated 29 patients of different
ages. The diagnosis “herniated discs” was
verified according to X-ray examination
and MRI. All the patients had 2-5 her
niated discs sized 2-8mm. The hernias
were located mostly in the lumbar spine,
rarely in the cervical and thoracic spine.
All the patients received following treat-
ment. First of all the dominant energy
and dominant meridian diagnostics was
carried out. Then the harmonization of
energy by acupuncture and moxibustion
(the burning of cone-shaped or cylinder
preparations of mugwort near the skin
on an acupuncture point) was carried out
according to the classic laws of submission
and antisubjugation. In a day impact on the
broad spectrum points (2 points for each
procedure) was carried out: He Gu (GI 4),

Zu San Li (E 36), Yang Ling Quan (VB 34),
Yin Ling Quan (RP 9), San Yin Jiao (RP 6),
Qu Chi (GI 11), Wai Guan (TR 5), Nei Guan
(MC 6), Bai Hui (VG 20). All procedures
were accompanied with moxibustion by
mugwort cylinders. The total duration of
treatment was 15 procedures.

Results

Pain syndrome was controlled after
4-5 procedures. At the control MRI (per-
formed after 6 months) in all cases the
small hernias (2-4mm) disappeared and
large hernias decreased from 5-8mm to
2-3mm.

Clinical examples

Patient A., 62 years old.

Complaints: severe pain in the lum-
bosacral and cervical spine, difficult walk-
ing (the inability to straighten up and walk
straight).

Diagnosis: discogenic sciatica.

MRI: herniated discs C5-C6 4 mm, L3-
L4 - 8mm, L5-S1-5mm.

Reflexological diagnosis (accord-
ing to “6 Ki theory”): the constitution of
combined Cold, excess of Dryness in the
Large intestine channel (GI), lack of Heat
in Gall bladder (VB) and Liver (F) channels.

Treatment: sedation of excess ener-
gy and stimulation of insufficient energy
by needles. Warming up of energy points
through the needle (by 2 points per ses-
sion) and the areas corresponding to the
disc herniation (pecking method) by sage-
brush cigars. The first treatment course -
15 procedures in a day. After 2 months the
second course was carried out (12 proce-
dures according the same one scheme).
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Dynamics: the pain was controlled
after 3 treatment sessions.

Control MRI (after 6 months): in
the L5-S1 herniation is not defined, in the
L3-L4 herniated disc 3 mm, in the C5-C6 -
disc protrusion without herniation.

Patient B., 21 years old.

Complaints: pain in the cervical
and thoracic spine, severe headaches for
3 years.

Diagnosis: cephalgia, thoracalgia.

Previous treatment: drug therapy,
physical therapy with atemporary effect
and subsequent exacerbations.

MRI: herniated discs C4-C5 4 mm, C6-
C7 - 3mm, T6-T7 - 5mm.

Reflexological diagnosis (accord-
ing to “6 Ki theory”): the constitution of
combined Cold, excess of Heat in the Small
intestine channel (IG), the lack of Dryness
in the Small intestine channel (IG).

Treatment: sedation of excess ener-
gy and stimulation of insufficient energy
by needles. Also energy points and corre-
sponding zones of herniae were warmed
by sagebrush cigars. The first treatment
course - 15 procedures in aday. After
2 months the second course was carried
out (15 procedures according the same one
scheme).

Dynamics: the pain was controlled
only during the second treatment course.

Control MRI (after 3 months): C4-
C5 disc protrusion without herniation,
herniated C6-C7 is not defined, herniated
T6-T7 was reduced to 2 mm.

Patient C., 43 years old.

Complaints: severe pain in the right
shoulder joint, the restriction of the right
upper extremity.

Radiograph of the right shoulder
joint: pathology is not detected.

MRI: a herniated disc C5-C6 5 mm.

Diagnosis: osteochondrosis of the cer-
vical spine, scapulohumeral periarthritis.

Reflexological diagnosis (accord-
ing to “6 Ki theory”): the constitution of
combined Cold, excess of Heat in the Small
intestine channel (IG).

Treatment: 15 sessions of acupunc-
ture with warming of energy points and
the areas corresponding to the pathologi-
cal focus by sagebrush cigars.

Dynamics: pain syndrome was arrest-
ed after 7 treatment sessions. After 15 treat-
ment sessions the right upper extremity
function was restored. After 2 months the
second course was carried out (15 proce-
dures according the same one scheme).

Control MRI: the size of hernia
reduced to 3 mm.

Conclusion

Acupuncture combined with moxibus-
tion is economical and effective method of
herniated discs treatment.

ABSTRACT

MRI IN THE EARLY DIAGNOSTICS
OF ADOLESCENT DYSPLASTIC HIP
OSTEOARTHROSIS

Kazemirsky V.Ye., Pozdnyakov A.V.
Children’s Rehabilitation Center of Orthopaedics
and Traumatology Ogonyok, St. Petersburg, Russia

Objective

The use of x-rays at an early stage of devel-
opment of dysplastic coxarthrosis in adoles-
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cents is not sufficiently informative. The pur-
pose of this study was to research diagnostic
methods that would detect signs of arthrosis
in adolescents at early stage of the disease.

Material and Methods

We examined hip joints of 44 adolescents
with a presumptive diagnosis “coxarthrosis”.
The MRI scanner with capacity 0.3 to 3T was
used. MRI studies were performed in 3 projec-
tions: coronal, sagittal and transversal in T1
(echo time - 400, repetition time - 40) and
T2 (time echo - 1200, repetition time - 60)
modes with the sequence of partial satura-
tion. 5 slices were made at intervals of 5mm.

Results

We identified three types of changes in
the MRI of the hip joints. Type 1 with high
signal intensity in T1 mode and intermediate
signal in T2 mode corresponds to the yellow
marrow dystrophic changes (52% of patients).
Type 2 with high intensity in T1-T2 modes
corresponds to asignificant venous hyper-
emia in the affected area (23% of patients).
The third type with low signal intensity cor-
responds to the replacement of diseased bone
and cartilage tissue by fibrous tissue (22% of
teenagers). The MRI studies were confirmed
by thermographic, biophotometric (laser),
radioisotope and biomechanical studies of
hip joints in these patients.

Conclusion

MRI of hip joints in adolescents can iden-
tify signs of osteoarthrosis in the very early
stages of the disease, objectively records the
area and depth of the lesion of the cartilage
covering the joint surfaces and bone sub-
stance, observes nature of the pathological

process in the hip, monitors the adequacy and
efficiency of the treatment. Early detection of
signs of dysplastic coxarthrosis enable timely
start of appropriate treatment and, therefore,
suspend the progression of disease, especially
in adolescents, causing possible to achieve
a significant reduction in the level of disabil-
ity in the population.

ABSTRACT

OUR VISION OF
AETIOPATHOGENESIS OF
DYSPLASTIC COXARTHROSIS IN
ADOLESCENTS

Kazemirsky V.Ye., Dudin M.G., Falinsky A.A.
Children’s Rehabilitation Center of Orthopaedics
and Traumatology Ogonyok, St. Petersburg, Russia

In recent publications many authors
attribute the occurrence of dysplastic coxar-
throsis with genetically determined disorder
of the hip joint bone structures organization,
which increases with the development of the
organism. Recent data suggest that the basis
of dysplastic changes leading to hip arthrosis
is a mutation of the gene synthesizing colla-
gen type-2, constituting 95% of articular carti-
lage. It was noted that the underdevelopment
of the hip joint can have a hereditary origin,
and to be determined by exogenous factors
in the form of various teratogenic effects on
embryogenesis: embryo trauma, inadequate
nutrition, infections, chemical poisoning,
radioactive impact, etc.

We suppose the pathogenesis of dys-
plastic coxarthrosis as follows. The primary
external factors (the endocrine dysfunction
in mother during pregnancy, the effect of
environmental factors, etc.) cause a change
in the reading of genetic information. It leads
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to metabolic changes in the body of the fetus,
which manifest themselves in the course of
its development by disorders of dysplastic hip
joint tissue structures. After delivery, the load
on ajoint leads to new metabolic changes
in the tissues of the joint, and the body in
general. It leads to progression of degenera-
tive processes and development of dysplastic
coxarthrosis.

Myelodysplasia may be one of the causes
of hip dysplasia and the hip arthrosis in ado-
lescents. According to our observations this
condition is accompanied by deviations from
normal development in all parts of the spine,
including ligament-muscular and osteo-articu-
lar apparatus, the elements of the nervous and
circulatory systems.

We examined 210 adolescents with a pre-
liminary diagnosis “dysplastic coxarthrosis.”
These patients underwent X-ray examination
of the hip joints and the lumbar-sacral spine.
Signs of arthrosis in the background of dys-
plastic changes in the hip joints, which were
expressed in violation of anatomical and spa-
tial relations of the femoral and acetabular
components of the joint were found in 136
patients (65%). The X-ray of the lumbosacral
spine in 194 patients (92.4%) showed indi-
rect evidence of myelodysplasia: segmenta-
tion of the sacrum, cleft bow first sacral ver-
tebra, painful (often bilateral) sacralization
of L5 vertebrae, the longitudinal hypoplasia
of the fifth lumbar vertebra, hypoplasia of
the sacrum, the skew standing body of the
fifth lumbar vertebra and the sacrum. Thus
in 136 patients (65%) dysplastic scoliosis of
varying severity was identified. Signs of hip
dysplasia were detected on radiographs in
94 patients (45%). However, the salient fea-
tures of dysplastic changes were identified
on radiographs of the lumbosacral spine in
these patients.
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