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Dvaojcislo ¢asopisu 1-2, 21. ro¢niku ¢asopisu Pohybové ustroji
je vénovdno vyznamnym ¢&lentim Spolecnosti pro pojivové tkdné, a to
panu profesorovi MUDr. Jaromirovi Koldrovi, DrSc.
a

panu profesorovi MUDr. Josefovi Hydnkovi DrSc.,

kteri za celoZivotni zdsluhy pro medicinu byli odménéni
Zlatou medaili Ceské lékaFské spolecnosti J.E. Purkyné
pfi pfilezitosti kondni

19. Kubdtova dne v Lékarském domé v Praze dne 7. 3. 2014.

The double issue of 215t volume of the Locomotor System journal
is dedicated to honoured memebers of the Society for Connective Tissues
Associated Professor Jaromir Kolar, M.D., DrSc.
and

Professor Josef Hydnek, M.D., DrSc.

Who were awarded for lifetime achievement
by Golden medal of Czech medical associatiation J. E. Purkyne
on the occasion of
19t Kubat's podiatric day
which was held in Medical house in Prague, 7t March 2014.
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LOCOMOTOR SYSTEM

Advances in Research, Diagnostics and Therapy

Published by The Society for Connective Tissues, Czech Medical Association of J. E. Purkyné,
Prague, Ambulant Centre for Defects of Locomotor Apparatus, Prague & Society for Prosthetics and
Orthotics, Czech Medical Association of J. E. Purkyné, Prague, Czech Republic

Call for papers

Support this journal by sending in your best and most interesting papers. Publication will
normally be within six months of acceptance. The journal appears twice in a year as a double
number.

Chief editor:  Ivo Mafik
Associate Editors: ~ Miroslav Petrtyl, Martin Braun
Scientific Secretary: ~ Miloslav Kuklik
Responsible Editor:  Pavel Lorenc

Editorial board

Romuald Bedzinski Hana Hulejova Kazimierz Kozlowski Jifi Straus
Michael Bellemore Josef Hyanek Frantisek Marsik Ivan Vareka
Jaroslav Blaho$ Jacek Karski Ivan Mazura Zoran Vukasinovic
Pavel Bldha Tomasz Karski Pavel Novosad Jan Vseticka
Jacques Cheneau Milan Kokavec Ctibor Povysil Daniela Zemkova
Jan Culik Jaromir Kolar Lubos Rehak Milan Kokavec
Mikhail Dudin Petr Korbelaf Petr Sedlak Iveta Pallova
Mohamed Alam-Eldin Petr Krawczyk Aleksey Shashko
Ilvan Hadraba Vladimir Kfiz Vaclav Smrcka

Submitted papers: Locomotor System will review for publication manuscripts concerned
with progress in research of connective tissue diagnostics, medical and surgical therapy mainly
in the fields of orthopaedic surgery, dysmorphology (multiple congenital abnormalities of
skeleton) and plastic surgery, biomechanics and biorheology, clinical anthropology and paleo-
pathology.

The journal has an interdisciplinary character which gives possibilities for complex approach
to the problematics of locomotor system. The journal belongs to clinical, preclinical and theo-
retical medical branches which connect various up-to-date results and discoveries concerned
with locomotor system. You can find the volumes of Locomotor System journal at http://www.
pojivo.cz/cz/pohybove-ustroji/ since 1997 (free of charge). Since 2013 only electronic edition of
the journal is available. That is why we recommend to all subscribers and those interested apply
at http://www.pojivo.cz/en/newsletter, enter personal data, titles and e-mail address where the
journal will be mailed.

Papers published in the journal are excerpted in EMBASE / Excerpta Medica and Bibliographia
medica Cechoslovaca. We prefer the manuscripts to be prepared according to Uniform Requirements
for Manuscripts Submitted to Biomedical Journals (Vancouver Declaration, Br Med J 1988; 296, pp.
401-405).
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SLOVO CTENARUM | A WORD TO READERS

Vazeni ¢tenafi, autofi a inzerenti,

Znovu upozornujeme, ze od roku 2013 je casopis vydavan pouze v elektronické
formé. Pro soucasné odbératele ¢asopisu PU a dalsi zajemce doporucujeme pfihlasit se na
http://www.pojivo.cz/en/newsletter/, zadat jméno a e-mailovou adresu, na kterou bude ¢aso-
pis posilan. Na webové doméné SPT CLS JEP http://www.pojivo.cz/cz/pohybove-ustroji/ nalez-
nete ve formatu PDF vSechna jednotliva ¢isla a dvojcisla ¢asopisu (véetné Suplement) vydana
od roku 1997 (bezplatny pristup).

Dvoijcislo ¢asopisu 1-2, 21. ro¢nik ¢asopisu Pohybové Ustroji je vénovano dvéma vyznam-
nym zakladatel&im ¢asopisu PU a &lentim redakéni rady, a to panu profesorovi MUDr. Jaromirovi
Koléfovi, DrSc. a panu profesorovi MUDr. Josefovi Hydnkovi, DrSc., ktefi za celozivotni zasluhy
o medicinu byli odménéni Zlatou medaili Ceské lékaFské spole¢nosti J.E. Purkyné pfi pfileZitosti
konani 19. Kubatova podologického dne v Lékaiském domé v Praze ve dnech 7. 3.- 8.3.2014.
Béhem symposia jsme vzpomnéli na pana. doc. Ing. Petra Hlavacka, CSc., ktery se svymi pouta-
vymi prispévky o obuvi déti, dospélych, ale i historické obuvi (napt. obuv tzv. terakotové arma-
dy v Ciné ¢&i pravékého ¢lovéka Otziho) zapsal do historie Kubatovych dnd, zemrel ne¢ekané
zacétkem roku 2014.

V suplementu casopisu byla publikovana abstrakta referatd prednesenych na 19. Kubatové
podologickém dnu, téma: Poruchy rlstu, mezioborovy pohled. Symposium mélo velmi vysokou
spolecenskou a odbornou uroven. Suplementum 1-2/2014 je dostupné od 8. 3. 2014 na aktua-
lizovanych webovych strankach http://www.pojivo.cz, kde je uvedena i 1. informace o mezina-
rodnim The 16t Prague-Lublin-Sydney-St. Petersburg Symposiu, které se uskute¢ni v Lublinu
v Polsku ve dnech 21.-25. zafi 2014. 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”.

Jako v dFivéjsich letech je pfedmétem a hlavnim poslanim ¢asopisu PU publikovat prace
vychdézejici z vyzkumu pojivovych tkani, prace orientované na biochemickou, morfologickou,
genetickou a molekuldrni diagnostiku a kostni metabolismus vrozenych chorob pohybového
ustroji i ziskanych vad. Déle prace klinické, tykajici se symptomatické lé¢by metabolickych kost-
nich chorob, osteopordzy, sekundarni osteopordzy, osteo/spondyloartrézy, kostnich dysplazii,
koncetinovych anomalii, dysmorfickych vad pohybového aparatu a genetickych syndromd,
ale i jinych chorob, které ve svych disledcich negativné ovliviiuji pohybové Ustroji v priibéhu
lidského Zivota. Zvlastni pozornost je pfikladana pracim z oblasti biomechaniky, neuroadaptiv-
nim zméndm skeletu, fizené remodelaci pojivovych tkani v zavislosti na lé¢ebnych metodach
(kalciotropni Iéky, rehabilitace, ortoticko-protetické a operacni Ié¢eni), studiim muskuloske-
letdlnich a neuronalnich interakci, v neposledni fadé sdélenim antropologickym i paleopato-
logickym. Vyznamné jsou predevsim interdisciplindrné zaméfené préce. V anglickém jazyce
jsou publikovana sdéleni zahrani¢nich i nagich autor(i. Zddanym doplnénim obsahu ¢asopisu
jsou zpravy ze sjezdl a konferenci. V rubrice zpravy zvefejiiujeme ozndmeni o zivotnim vyroci
¢lenti RR ¢asopisu, SPT CLS JEP a vyznamnych osobnosti, sdéleni o prioritnich pozorovanich, ze
studijnich a poznavacich cest aj.
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Opakované uvadime smérnice pro autory pfispévkd, kterym vénujte prosim pozornost pfi
tvorbé Vasich védeckych sdéleni.

Casopis PU byl v roce 2008 zafazen Radou pro vyzkum, vyvoj a inovace vlady 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 casopisu Pohybové Ustroji mezindrodné je velmi vyznamné citovat prace
uvefejnéné v casopisu v piispévcich posilanych do zahrani¢nich casopist. Pro zvyseni Urovné
&asopisu PU je nezbytné ziskavat pavodni kvalitni prace a kasuistiky, které doporu¢ujeme pub-
likovat v angli¢tiné s cilem zvysit zajem o nas casopis v odborném svété. Souhrny plvodnich
praci doporucujeme psat co nejvystiznéji, strukturované ¢esky a anglicky (objectives, methods,
results and discussion), s kli¢covymi slovy.

Tésime se na Vasi tvarci spolupraci béhem roku 2014.

Redakéni rada

<
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OBRAZEK NA TITULNi STRANE CASOPISU DEMONSTRUJE
KNIESTOVU DYSPLAZII

Obréazek na titulni strané casopisu demonstruje charakteristické rentgenologické projevy
Kniestovy dysplazie (MIM No.156550), na zakladé kterych Ize s jistotou potvrdit genetickou dia-
gnozu (stejné jako napf. u achondroplazie, spondylometafyzarni dysplazie, typ Kozlowski aj.), ale
i odlisit tuto spondylo-epi-metafyzarni dysplazii od jinych kolagenopatii typu Il (napt. Spondylo-
epifyzarni dysplazie vrozena, Spondylo-epifyzarni dysplazie s kratkymi metatarzy, dfive Ceské
dysplazie, Sticklerdv syndrom typ 1) nebo metatropické dysplazie aj.). Ur¢eni spravné diagnézy
jiz v batolecim a predskolnim véku je vyznamné nejen pro dalsi progndzu zavazné postizeného
ditéte, ale zabrani dalSimu finan¢né nédkladnému vysetiovani. Uréeni spravné klinicko-antropo-
logicko-radiologické diagnézy je vyznamné také pro védecké pracovniky, zabyvajici se kostni
biologii, protoze mohou vyu?zit jiz zndmé informace o klinickych korelacich gent a proteind.

Na obrazku jsou zobrazeny patognomonicky vyznamné rentgenologické zmény na snim-
cich rukou, ky¢li, kolennich kloubech a patefi dvou nepfibuznych déti divky a chlapce. Diagnéza
pacientl byla stanovena nebo potvrzena v Ambulantnim centru pro vady pohybového apa-
ratu s.r.o. v Praze ve spolupraci s panem Doc. Dr. Med. Kazimierzem S. Kozlowskim, M.R.A.C.R.,
Sydney, Australia

»i i \

RTG snimky z archivu Ambulantniho centra pro vady pohybového aparatu s.r.o., Olsanska 7, 130 00 Praha 3.
X-rays from archive of the Ambulantn Centre fo Defects of Locomotor Apparatus l.l.c. in Prague, Czech Republic.
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Ruka

Na obrazku vlevo nahote jsou RTG snimky levé ruky divky ve véku 5 let (vlevo) a chlapce
(vpravo) ve véku 6,5 roku. Napadné je zkraceni strednich a zvIasté distalnich ¢lankd, kratky a Siro-
ky 1. metakarp a rozsifeni obou konct vsech kratkych kosti. Epifyzy jsou ploché a mirné defor-
mované. U chlapce (vpravo) jsou navic osifika¢ni centra na distalnich koncich zékladniho ¢lanku
1.-5. prstu, coz je pro Kniestovu dysplazii typické (ale nékdy pfitomné téz u Spondylepifyzarni
dysplazie vrozené). Karpalni kosti maji abnormalni nepravidelny tvar. Mala nadpocetna kustka je
pfitomnd mezi os naviculare a os lunatum u divky (vlevo). U chlapce (vpravo) jsou os naviculare
a os trapezoideum velmi malé, os lunatum chybi, distaIni konec radia a ulny je rozsiteny, epifyzy
jsou velké.

Kolenni kloub

Na obrazku vlevo dole jsou RTG snimky pravého kolene v AP projekci divky ve véku 5 let
(vlevo) a chlapce ve véku 6,5 roku (vpravo). Epifyzy jsou lehce zplostélé a epifyzy distalniho
femuru Siroké. Proximalni riistové fyzy tibie jsou zakfiveny proximalné ve tvaru obraceného V"
Fibuly jsou tenké, proximalné kratsi.

Panev a kyc¢le

Na obrazku vpravo dole je RTG pénve a kycli - vlevo divka 5 let, vpravo chlapec 6,5 roku.
Panev je mald. Bazalni ¢ast panevnich lopat je zkracend. Krcky femurt jsou velmi Siroké a velmi
kratké. Epifyzy hlavic femurd jsou velmi malé a dysplastické.

Patef

Na obrazku vpravo nahofe je pétef a hrudnik v AP projekci (divka 5 let) a bo¢né projekci
(vlevo divka 5 let, vpravo chlapec 6,5 roku). Typickd je generalizovana platyspondylie a dopiedu
klinovity tvar v torakolumbalni oblasti, u chlapce je vyrazna hrudni kyféza a bederni lordéza.
Hrudnik je zvonovity, predozadné rozsifeny, rozsifené predni konce Zeber (rachiticky rizenec).

Rentgenologicka diagnostika Kniestovy dysplazie je mozna v prvnich letech Zivota. Hlavni
RTG ptiznaky jsou: platyspondylie s dopfedu klinovitym tvarem v torakolumbdlni oblasti, Siroké
lopaty kycelni s hypoplazii bazalnich ¢asti a velmi Siroké a kratké kreky femurd s tézkou dysplazii
az aplazii epifyz hlavic femurd. Kratké kosti maji Siroké metafyzy a velké deformované epifyzy.

Urceni diagndzy radiologickym vysetfenim je mozné u déti (v obdobi rlistu) pfi sou¢asném
zhodnoceni klinického nalezu.

K typickym klinickym projevim patii: Zvlastni oblicej s oplosténim stiedni ¢asti a vpace-
nym kofenem nosu, mélké orbity s vyboulenymi o¢nimi bulvami. Kratky trup s hrudni kyfézou
a bederni lordézou, nékdy i skoliézou patere, hrudnik je kratky s protruzi sterna. Koncetiny jsou
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relativné kratké s prominujicimi velkymi klouby a omezenym rozsahem pohybu. Nékdy jsou
pfitomny pedes equinovari.

Diferencialni diagnéza. Podobné RTG zmény skeletu jsou u Spondyloepifyzalni dysplazie
vrozené a metatropické dysplazie.

Geneticky pfenos onemocnéni je autozomalné dominantni. MiZe se vyskytnout somaticky
a gonadalni mozaicismus. Prenatalni diagnostika je mozna v postizené rodiné prikazem muta-
ce vgenu COL2A1 v choriovych kicich nebo v amnialnich burkach.

Prognédza. Vyvoj inteligence u vétsiny postizenych a Zivotni prognéza jsou normalni.
Priblizné v 50 % pripadl byva rozstép patra, ¢asté je myopie a prevodni i neurdlni ztrata sluchu.
MuizZe se vyvinout katarakta. Kontraktury kloub(l a patere s epifyzérni dysplazii vyusti v pfed-
¢asnou osteoartrézu, spondylézu a spondylatrézu. Vyska dospélych byva mezi 106 az 145 cm.

TITLE PICTURE DEMONSTRATES - KNIEST DYSPLASIA

This disorder is important for the radiologists because of distinctive radiographic findings
usually in the first years of life. On the basis of these findings the genetic diagnosis can be
definitely confirmed (identically as e.g. at Achondroplasia, Spondylometaphyseal Dysplasia,
Kozlowski type and/or Metatropic dysplasia and Trichorhinophalangeal syndrome, type 1).
Determination of genetic diagnosis in the first years of life is important not only for prognosis
but prevent next financially expensive examination and help some researchers who are
interested in bone biology.

At the title picture are shown pathognomonic skeletal changes at X-rays of the hands, knee
and hip joints and spine of unrelated 5 years old girl and 6.5 years boy with Kniest dysplasia.

The major clinical findings are small stature — short trunk with dorsal kyphosis. The final
body height ranges from 106 to 145cm, peculiar face with flat mid-face and depressed nasal
bridge. Intellectual development and life expectancy are normal.

The major radiographic features are platyspondyly with anterior wedging of vertebral
bodies, broad ilia with hypoplasia of basilar portions, very broad and short femoral necks, severe
dysplasia and late ossification of the capital femoral epiphyses and short tubular bones with
broad metaphyses and large and deformed epiphyses.

Differential diagnosis of Kniest disease in early childhood is with other spondylo-epi-
-metaphyseal dysplasias, particularly Strudwick type and allied disorders. In later childhood
Collagen Il osteopathies, especially Spondyloepiphyseal dysplasia congenita warrants conside-
ration. Also we have to think on Metatropic dysplasia.
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Genetics and molecular pathology

The genetic transmission is autosomal dominant. Most of the patients are sporadic, repre-
senting new mutations of the determinant gene. The condition is a type 2 collagenopathy
caused by mutations of the COL2A1 gene. Somatic and gonadal mosaicism occur.

Course and prognosis

In severe cases, short stature, prominent knees, cleft palate and clubfeet are noted at birth.
Chronic otitis media, hearing loss, myopia and retinal detachment are major complications.
Joint contractures, spinal deformities and epiphyseal dysplasia with precocious development
of osteoarhrosis need orthopaedic attention. The patients may lead active lives in spite of their
severe handicap.

Key words: skeletal dysplasia, Kniest Dysplasia, radiologic diagnosis
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ABSTRACT

Among 9 simultaneous actions that we describe for the so called “Chéneau corset”, five
have been proven and four seem are obvious from photographic and various others data, in
sufficient numbers to be quantified. The main basis action of the corset consists in the interac-
tion of many three points systems. We describe each action at each floor, and at each scoliotic
curvature studied in two clinical forms of typical long corsets. There are scoliosis with four and
those with three bends.

Those nine actions are:

Recovery of side bends.

Derotation.

Restoration of growth upwards.

Rib Static.

Reversal of the asymmetry of both oblique diameters of the thorax.

Hollow back.

Double valence of both important but complex areas 7 and 19 below the right breast.
Physiological and physical restoration of symmetry of breathing.

Return of the wedge shaped vertebrae to a parallel piped shape.

O oONOU A WD =

The treatments are carried out by supports acting in four levels of adjustments when lateral
bending and rotations when scoliosis in four curvatures are concerned. In scoliosis with three
curves, there are only three floors which concern adjustments of lateral curves have to be
straightened. But the same four floors for derotations are valid.

Keywords: Chéneau corset, action of the corset, three points systems, scoliosis with four
bends, scoliosis with three bends
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INTRODUCTION

The following lines are extremely complex, intended for qualified experts. Many teams
wanted to simplify. But any simplification implies a decreased effect and an increase in harmful
side effects.

The 2013 corset is not limited to a simple recovery of curves. It has nine effects. All nine are
obvious. Five of them have proved by their action figures, radiological or other, and measured
on a suitable number of patients. Four effects are obvious, but have not yet been quantified with
a sufficient number of measurements.

The corset is based primarily on interaction of many three points systems of hump supports.
I will mention a minimum of the three point systems necessary to treat the presented cases. The
bottom three points systems sitting under the limit Th12 L1 are so numerous, that the choice
can be different from one expert to another, and for the same expert from one to another
choice. According to the apex heights, there are scoliosis with four bends and four processing
heights, and those with three curves. Every three points system must have its three points of
support in two heights, two supports on one of the heights and another support on another
height. Above and below the limits of the corset, there is a virtual effect of supports that | call
“anti-gravity” The patient is actively supporting his upper or lower humps at real brace support-
ing surfaces. He restores the balance by virtual “anti-gravity pressure surfaces”. This notion was
current during the 1930 years, but had to be abandoned because many factors were then no
yet known.

I will describe only the long corsets, the thoracic apex of which being right rear. Other
clinical forms are very close and do only drift by a few details. The non idiopathic scolioses are
out of the descriptions of this paper, although some results in Recklinghausen’s disease and in
congenital scoliosis (3) were exceptionally good and unexpected.

A very important concept is the nomenclature (Figure 1). It was recently slightly modified:
zone 6 is now the top side of the breasts. The lumbar window is now currently numbered 23.

Figure 1. Nomenclature 2013.
Scoliose with three bends. We
intentionally neglected few
doublets. Corset has been
manufactured with me, Berlin,
2003. Area 37 was made too
short in height unwillingness
of the Technician. Given what
we knew at the time, was
given insufficiently space in
zones 14R and 41R. Despite
these minor problems now
resolved, the correction was
perfect.
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I mention the plaster manufacturing, although it is going to be outdated. In fact, manu-
facturing aided by computer software exist, and | participated actively in the development of
several of them (2). There are however many needs, mainly in the libraries.

MAIN PROBLEMS: differences in height, in width
and orientation of the vertical

The main problems now solved, were the difference in situation between parts of corset
when working mold and patient wearing the corset. These differences are present in height,
in width and orientation of the vertical.

Difference of positions in height

There is an ascension of tissues of trunk when corset is on patient. Supports must sit up
on apexes, in the situation of the apex when corset is worn, and not on the gross mold. Some
supports are a few inches higher on corseted patient. It is important that the technician, when
he works the mold, take account of this ascent. If he does not, there is a failure, too large to be
corrected at the time of fitting (Figure 2). Note that it is the tissues of the thorax and the abdo-
men which are rising so high. The size of the patient increases only of one or two centimetres.

Note. There are schools which advise to support well below the apex. But | watched these
other schools and their very bad side effects. | saw unfortunate results in the proofs of these
other schools, as well as those who say they follow my system, but place the support far below
the apex. In my website, | demonstrate the reasons for the seat of support at apex height.

Position changes in the width

The corset has to be left derotated, 25 degrees (2) at the level of the mid-thoracic, zone 1.
The same applies to the lower portion 34 at the height of the seat leg (Figures 3 and 4). Many
specialists agree that the supports 1 and 34 must be oriented at 45 degrees with respect to both
frontal and sagittal planes of the patient. | agree. But when the technician aligns the pressure of
45 degrees to the supports of the mould, then the supports of the patient have 45° of orienta-

Figure 2 A. Image not worked. This girl
in abad corset, no account having be
held concerning the raise of the thorax
tissues. Correction and derotation were
tiny, not sufficient. Around the shape of
the patient had been drawn the shape
of the corset which at this time should
have been correct.

Figure B. Worked image, showing what
should have been the shape of this
brace, and the various changes of the
tissues of this patient

7+19
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tion on the mould + 25 degrees of derotation = 70° (Figure 3 B). This is unacceptable. In 1992,
| had solved with Schaal (OT in Tuibingen, 9), this problem. We focused on the cast 20 degrees to
the sagittal plane. The orientation on the patient is 20° (initial orientation) + 25° (derotation) =
45°This had to be demonstrated (Figures 2 B and 3).

Figure 3 A. Corset made during one of my classes.
The technician who came to learn, did not accept
my explanation of the 45° angle that must support
zones 1 and 34 relative to the patient. He gave this
angle (45 degrees) to the positive mold. Derotation
of 25° has been added to the angle: 70° with the

Figure 4. Excellent corset 2009 Orthospain, Ukraine.
Supports 1 and 34. are more lateral. However, it lacks
a lot of room at the bottom left 2L. This area is too dif-
ficult to be resolved at the stage of working mold. The
space required for the expansion was added shortly
after the stage of fitting.

frontal plan. Errors which cannot be corrected./

Position change in the verticality

The left armpit is pushed strongly to the right. It gets a right “bending” and a correction of
upper catchment of the thoracic curve. But the patient straightens immediately. As the brace
is rigid, it produces a sweep around the point of the thoracolumbar rotation point. The lumbar
support then migrates downward and to the right when patient is wearing brace. It is very
important to unload of plaster the gross mould in a situation of support 1 higher (about one
vertebra) than the apex on the gross mould. Below the hinge Th 12-L1 and at right side is the
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anterior iliac spine 15 and the support 37 close to it. Both migrate to the left and upwards. We
will take those facts in account when locating the discharge zone 37 and the loading zone 15.
There are other variations in the positions of areas, but they need less precision. We will not
describe them.

NINE ACTIONS SOUGHT. NECESSARY TO CORRECTION
1. Straightening bends

There is, depending on the various apexes, either four or three heights which is necessary to
take in account in order to correct deformations.

1.1 Scoliosis with four curvatures

Figure 5. Scoliosis with four bends. The four floors of corrections to look for are at the
heightof : 1.=Th4,2=Th80r9,3=L1, 2 or 3, 4 = pelvis.

1.1.1 high chest height, often Th 4

Both scolioses with three and with four curves, are treated almost the same way. The main
three-points system. (3PS) is 3 + 12 - 1 - anti-gravitational effect (Zone 8). Concerned is the
slope of the curve above. The dodge is up zone 8.

1.1.2 Height middle chest

Recovery concerns both sides of the main curvature. 3PS = 1- 20 - 3 + 12. The dodge is
mainly to area 11. On this floor, scoliosis with 3 or 4 bends receive very similar treatment.

1.1.3 Lumbar height

This is only valid for scoliosis with four curvatures. They have a lumbar scoliosis apex L 1,2 or
3.Itis very, very important to support only up to the apex, one of these three vertebrae, and one
alone. Below this support, the wall of the corset is oblique, 30 degrees is if the apexis L 1, 60° if
itis L2, and L3 horizontal. The anchor is then precise, if the apex is L3, leaning directly on the left
iliac crest. It is less precise when the apexis L1 or 2, because then the anchoring is oblique on the
wall beneath the apex. It receives concave muscles which have migrated. 3PSisL 1,2 or 3-2R +
41R+14R-7+1Dodgeis at left side 2L, 14L, 41L, 35 to the front and rear 5. It is important that
support L1 or L2 on the left side and 41 R at right side, are very tight. Only so is the anchor real.

Many teams press on all those three lumbar vertebrae together. They create that way a hard
point at the right lliac crest and deprive the lower slope correction of the lumbar curve. Plus
some other untoward effects.
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Figure 5. Position of the main supports
in scoliosis four bends. Four floors where
managed in order to localize forces of cor-
rection of both lateral deviations and rota-
tions. Notice that zone three is higher than
the apex Th 3-4 because the tissues will
rise. Bottom left, below the support 1, L2,
the oblique wall will collect migration of
concave soft tissues and provide an anchor,
balance and comfort. The pelvis is pushed to
the left by support 41 R, to the sloping wall,
how far it should be able to migrate freely.
The piece 41L supports only very little, and
only when a left imbalance has occurred.

1.1.4 Height of the deep pelvis

This is only for four-bends scoliosis. It also takes part to the untwisting of the pelvis. The 3PS
is 2R + 14 R + 34 + 37 + 41 R- anti-gravity — 1’ (L 1, 2, or 3 left rear). Dodging is directed from
right to left.

1.2 Scoliosis with three curves

There are only three floors of correcting lateral curvatures. We will see later that for four
bends scoliosis as for those with three bends, the rotation can be treated and rectified on four
floors. Note in Figure 7 below, the importance of pressure, all consistent, above (14L, 2L) and
below the crest (14L)
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1.2.1 Height Th 4 or similar
Straightening the high thorax is exactly made as for four bends scoliosis.
1.2.2 Middle thoracic height

The apex is sometimes Th 9 or more often 10. Both Th 4 and 9t or 10" floors are treated in
a very similar way to that of four bends scoliosis (paragraphs 1.1 1 and 1.1.2).

1.2.3 The two lower floors of the four bends scoliosis

The two lower floors of the four bends scoliosis unite themselves together and become
only one floor, centred in L 5. Both paragraphs 1. 3 and 1.4 become for those «three bends
scoliosis» one single floor. The S3P is 2L + 14L + 41L - anti-gravitational effect (Area 8') -7. The
main dodge is at right side between the «rail 34 and 37». The expansion takes place toward:
2R, 14R, 41 R.

Figure 6 A. Scoliose with three curves. There
are only three processing stages in order
to correct bends. Bottom support is spread
over all the lumbar and pelvic elements
left. Pelvis migrates to the right, where it is
important to allow him space for Expansion
(at least 4 cm). Iremain amazed that the
pelvis crests always seem to be left rotated,
as in scoliosis with four bends.

Figure 6 B. Full correction on this radio-
graph.
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2. Derotation

For three or four bends scoliosis, derotation takes place in four heights similar to the heights
of straightening of curves already seen. Height thorax is left rotated; average thorax (Th 8-10,
according to clinical forms, heights of apexes), right rotated. The height of upper lumbar spine
including iliac crests is left rotated. Height of level of the ischions is right rotated. These last two
actions involve the corset untwisting of the pelvis.

2.1 At he height of upper thorax

At he height of upper thorax often Th 4. There the 3Ps is 27 - 12 - anti-gravitational effect
(Zone 8). There is a significant expansion zone 13 and a light one zone 18. Correction (Right
derotation) concerns mainly the upper part of the right hemithorax.

2.2 Middle thoracic height Th 8-10

(According to apex’s height).The S3P for right middle thoracic left derotationis 1 - 4 + 20 -
3+12. Expansion is dond toward zone 22. Never block the expansion and the left derotation to
zone 22.That is done by many other teams or deviant (see later, Figure 8 A).

2.3 Lumbar height

3PS = L 5-37-7. This is a right derotating member of the right area 7. It is strange but true
that this area was left derotated, the action being 1-4-12. Derotation at this height could not
fail to make a move of the zone 7 toward the front. This migration takes place, since the zones
7 and 19 have been charged with about 2 inches of plaster. When the patient wears the corset,
this free space is immediately filled. But this area receives more than those two inches of tissues
migrating by several mechanisms, bending, derotation, and reversal of the difference of both
oblique diameters of the chest. In reality, these actions are balanced between tissues migrating
forward (toward zone 7) and backward (toward zone 5). We have to accept this ambivalence,
which also contributes to the explanation of the hollow back control of our system (See later
chapters 6 and 7)

Extent of the lumbar right derotation to the crest’s region: The right lumbar derotation
is completed by the right derotation of the iliac crests. We have already seen that the right iliac
crest, which was salient forward, is pushed rear by the support 37. At left side, support 2L pushes
forward the lateral part of the iliac crests. The result of these two actions is a right derotation of
both iliac wings.

2.4. Low pelvis, ischium and hip joints
The support 34 presses forward on right buttock, performing a left derotation. | recall that

the right buttock is almost always protruding backwards in a not yet treated scoliosis. The same
left derotation, is operated by pushing backward the support 38. The expansion is toward the
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rear and concerns the left buttock 33. The 3PS is 34- antigravity action -38. Left expansion is
33 rear wardly. Many teams commit a huge mistake: They press the left buttock 33 forward. All
these correcting mechanisms are shown in Figure 7.

Figure 7. Corset made with me in 2006 in
Bad Abbach, Germany. Master Technician
Mr. Stemper. Untwisting the lower pelvis by
zone 34, pushing the low right pelvis for-
ward. Support 37 (In front right, not visible
in this incidence) pushes to rear in aright
derotation the right crest. On the left, the
support 2L pushes the left crest forward.
The left front support 38 (not shown) push-
es to the rear the low pelvis 33.

-
Raccourcir s

[ — ¥
—, \‘
L f Derotation
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3. Dodge upwardly and growth

In a corset without scoliosis, growth is less or not at all upward, but often more or less
toward protuberances. The corset is opposed to this adverse effect. Any support above the waist
has an expansion upwards. This is the normal direction of growth. Any support on the lower
slopes of the ilio-costal groove or below a preferential direction dodges down. Under corset, this
dodge is reflected on the ground (given the station either standing or sitting which occupies the
major part of 24 hours). Thus, the force reflected upwards doubles the upward forces and tend
at restoring a normal growth upwards.
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4, Rib static

Rib static depends primarily of the scoliotic curvature. Ribs have relations between them-
selves thanks to ligaments, flexible but not extensible. Supports when being situated at height
of apexes, although directed to vertical ribs, do not aggravate this verticalisation but paradoxi-
cally improves it. To understand, one must consider that the support presses not only on the
hump, but also in the sense of concave correction of the concave hemithorax, which must be
free of any support. In addition, both hemithorax are subjected to atmospheric pressure. The
gibbous side receives the same atmospheric pressure, but also additionally the strength of the
support. So there is a sort of “ concave suction’, hence improving concave side. Here is a very
frequent and great mistake. When the concavity is closed by an inappropriate pressing piece,
the bend is not properly corrected, and the rib static remains faulty.

5. Asymmetry of oblique diameters of thorax

Back and at right, the apex rib is protruding in form of a hump. Lower, in front and at left
side, zone 20, the rib corresponding to the apex vertebra consists in cartilage. It should be sym-
metrical with the same zone at right side. So is it not. It protrudes very much, some seven centi-
metres. The oblique diameter, slightly oblique forward, 1-4+20, is initially much larger than the
symmetrical one, from area 5 to area 7, both of these regions being concave. The corset takes in
“clamp” the large diameter 1-4+20. There are two points here, not three. The size of this oblique
diameter, which is initially the larger, is reduced. The tissues which are pressed migrate partly in
front partially rear. The smaller diameter 7-5 becomes the larger diameter (Review Figure 2 B).
We'll see it again when we gather the elements of the treatment that are in areas 7 and 5 and
when we describe the control of the hollow back.

Note. Everywhere | stumble on the belief that corsets would be not indicated in children
because of the vulnerability of costal cartilages. | have not been able to find the corresponding
publication source, probably published in avery ancient time when corsets were extremely
oppressive. In our system, the left costal cartilages 20 are subjected to pressure, being the most
prominent in the whole body. Many children are subjected to this pressure and none has any
deformation. | have several photos. The important thing is that there are many areas where
space has been managed for expansion of all hump pressures, among them being zone 20.
Those Expansions are 5, 35, 16, 23, 17, 18. Owing to so much expansion possibilities, pressing on
zone 20 is then a caress to the child who pours dodge toward all these neighbouring concave
areas. A complementary solution to this problem too, is that the therapist has a role to play (1, 2,
5). But it is important that he plays this role. He should encourage the patient that he electively
expires out of those protuberances, and that he fulfils one or more expansion chambers, succes-
sively or simultaneously, with elective inspiration.

Ambivalences of zones 7 and 19

The lower slope of the right breast 7 and underlying surface 19 are concave when patient
does not wear his brace. Since 1987, during the work of the form, | recommend to load these
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areas with a thick layer of plaster, about 6 cm, below the right breast. From 1970 to 1983, | would
let these zones free. In 1983, | noticed that always a new gibbus was formed at this level when
corset was worn. After some hesitation and reflection, | got the habit to use these two areas vol-
untarily as secondary pressure parts. The expansion is backwards, and concerns the right middle
hemithorax. This is the flat or hollow back, which then migrates back into a near normal or quite
normal round back. Note, however, that when a hollow back is present, it sometimes can only
be reduced by a corset, even good, after a few months.

7. Hollow back

We saw some piecemeal correction mechanisms of flat or hollow back, a big problem for
experts of all trends. Let us see altogether.

7.1 Upper right hemithorax

It is easily corrected by the 3PS 27-12- antigravity effect(8). Major expansion and is zone 1
and 3 moderate expansion 18. Right derotation of the upper (Th4) right hemithorax. Correction
of hollow back of the same portion of thorax and derotation are here inseparable.

7.2 Left middle hemithorax

Left derotation by 3PS 1-4-12. It is impossible to achieve it if, as many teams still do, foam
compression zone 1 and 22 form a strong curve forward (Figure 7 A). How in this case could
someone be surprised, when almost everyone says and write: “The hollow back is difficult if not
impossible to control”?

Figure 8 A. Very bad corset. Between many serious Figure 8 B. Image has been overworked, hoping to
mistakes, there crushing chest. In addition, part 7 is correct some of the errors present.
insufficiently high.
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Figure 8 A. How could the designer and the manufacturer of this “corset” (I think, type
“CBW changed in Dresden) be surprised to note a hollow back? If indeed did they seek and
find it. Between multiples errors, the part 22 pushes the thorax forward toward part 10 where it
crashes. Moreover, the part 10 is obsolete for 30 years! Figure 8 B. | figured with work of images
how this “corset” could be a little less bad. Support plate 1 at the surface of which the hump
can be pushed forwards and derotate partly toward left side. This left derotation is combined
with an expansion backwards, creating a normally round back. Expansion space and derotation
take place toward zones 22 + 5. The harmful piece 10 has been suppressed, replaced with huge
advantages by part 7. This corset cannot be bettered.

7.3 Right hemithorax and abdomen

There are secondary supports 7, 19, and, to some extent support 37 pushing the right
hemithorax backwards. The hollow back at this level is corrected, becoming round, in a very
complex combination of expansions and pressures.

Testing a patient wearing a brace about his potential hollow back.

To test a course t on the matter “hollow back’, just ask the patient wearing her corset to
perform a deep forced inspiration. C Previously, the mother of the scoliotic patient has been
informed of the need to leave space behind and why. If not informed in time, the mother pro-
tests and becomes difficult to persuade.

Figure 9. The main forces that are
reshaping the chest are: 1. The
,bending”, from left to right. 2°.
The left derotation,, then 3 tak-
ing “in clamp”the greater oblique
diameter of the thorax 1-4

1. Bending

22 2.Dérotatio

3. Diameétres obliques

8. Breathing

Scoliosis and breathing are closely intertwined, for better or for worse. A scoliotic patient
without corset pours the inspiration electively into his protuberances. Repeated thousands of
times, these inspirations aggravate scoliosis. The corset hinders this bad action. If we do not
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Figure 10. Seven years ago edu-
cated patient. She had consulted
for another cause.

A: Lying on the belly without
respiratory precautions. The left
dome is smaller.

B. Inspiration electively with the
left lung. Both lungs are nearly
symmetrical, and the back nor-
mally round.

exercise inspiring by elective concave areas associated with expiration out of convex areas, we
risk a corset restrict to varying degrees of breathing. Hence the importance of the therapist. He
invites the patient to breathe out from his humps, and to inspire into the concave hollow rooms
(Figure 10). That contributes to the reduction of the bends and to the breathing balance, physi-
ologically and anatomically.

Elective breathing allows, in mean cases, around 35 degrees Cobb, to make almost sym-
metrical lung domes and to round the back which tended to be flat or hollow. Picture 10 shows
this clearly. It is necessary to involve elective breathing to as more gymnastic movements as
possible, whether elective or general (1, 2, 5).

9. Wedge shape

With time, and for scoliosis over a certain angle, the vertebral bodies often get a wedge
shape. The concave side of the vertebral body grows slower and becomes smaller. For com-
parison, the apex should theoretically be X-rayed at the same angle of incidence as for the first
time before any treatment and a second time after two years of treatment. Owing however
to an overloading of radiation, we make currently only two AP. radiographs. Probably more
precision is reached in the near future, thanks to advances in imaging. But enough is this
approximate value. A small series have been studied, the average correction of which 62% (4).
This discount on normal bone deformation is a testament to the excellence of the corset. It
should be unchallenged.

Many orthopaedic surgeons allege that corsets are ineffective (7). One can easily under-
stand that the corsets that had been presented to their consultation are failures, and we clearly
understand why they have not seen any good result. At the time when they prescribed cor-
sets, the technicians who manufactured them had probably not a sufficient knowledge (That
is extremely frequent) and were not pushed to perfection. | know the orthopaedic surgeon
who has written the note 7. Being operative man, he has seen only cases, which indicated an
intervention. | saw cases which he presented in congresses as “good corsets”. They were bad
corsets. The fact to say “corsets are ineffective” is still a lie. The truth should be: “the corsets
which | have seen are or were ineffective”

Correction of wedge shape is contested. This is caused by errors of many teams, for reasons
of competence and profitability. The brace makers do not properly adjust corsets during the
development of scoliosis. | have not seen any other published results on the recovery of wedge
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shape in scoliosis. Concerning Scheuermann’s disease, | have seen many hundreds of publica-
tions. Nearly all of them did not mention the correction of wedging. One of them stated: “The
vertebrae are wedged and remain so”. (6). No, gentlemen authors of this booklet. At the time
you wrote this, when corsets manufacturer were with good will; when my boss agreed; when
the control doctors gave agreement ; when patient’s age was around 14 years, | have seen all
the vertebrae loosing their wedged shape and becoming parallelepiped rectangles. Recently,
the Ukrainian team whom | helped ten years has presented to Congress in 2010 in Lyon a series
where all the wedged Scheuermann vertebrae treated became normal, parallelepiped, There
was not a single bad result. Other publications evoked a possibility, apparently rare, “improving
to the point that it is close to a normal structure” (8).

DISCUSSION

Corsets are effective, but under the condition of a specific knowledge and an absolute
absence of mixing with other schools or with deviants. Manufacturing, much better now thanks
to the computer, will be resolved when computer libraries will be further better developed.
But maintenance is and remains a huge importance. The corset can not be active for one year
in advance. It is important, each quarter, to take a step closer to correction. In the world, | find
that the only maintenance action is confined almost always sticking foam pads under the sup-
ports. Please, readers, if you have seen teams which use, not only to stick pads into the corset
supports, but also to give more place in concave spaces which are irrationally pressed, let me
know, | will be happy.

CONCLUSION

Corsets are effective, but at the cost of a lot of knowledge and a lot of time spent on main-
tenance. | noticed that when an orthopaedic surgeon makes a demonstration at television on
conservative treatment of scoliosis, his ambition is limited to the status quo. If scoliosis worsens
not or little (10 degrees more than the initial angle) one must be satisfied. This position allows
corset makers to spare alot of money because they save the salary of the expert who does
maintenance. | congratulate the few teams that keep patients for a maxima correction (25% of
overcorrected patients desired and obtained in Ukraine), but live without great incomes.

I recall the case of one of my first patients treated. She was carrying a runaway scoliosis
worsened in six months from 25 to 37 degrees at 12 years of age. She refused to give up her
corset at the age of 18, Risser 5. She wore the corset during the night until her twenty-first year.
At this time, she had no more than twelve degrees Cobb angle. Review by chance eighteen
years later, there still were only 16 degrees, signatures for a lasting cure. She no longer felt
scoliosis.
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SILY V KLOUBECH PRI CHUZI PO SCHODECH
JOINT FORCES ON GOING UPSTAIRS AND DOWNSTAIRS

CULIK JAN

Faculty of Biomedical Engineering, Czech Technical University in Prague,
Czech Republic

ABSTRAKT

Clanek studuje zékonitosti pohybu nohou pfi chiizi po schodech [1], [2], [3], [4]. Jsou odvo-
zeny vypoctové postupy pro polohu kloubl béhem pienaseni véahy ze zadni nohy na predni
a béhem 3vihu nohy pfi presunu na dalsi schod. Na pocitaci byl sestaven v systému CDCSIS [5]
simulacni program, ktery urcuje v jednotlivych ¢asovych okamzicich polohy ¢asti dolnich kon-
Cetin [6]. Pohyb probiha pfi posunu o jeden schod ve trech fazich — prenaseni vahy na predni
nohu, pohyb zadni nohy Svihem na dalsi schod a doslapnuti nohy na schod. Simulaéni program
kromé animace pohybu pacienta po schodech pocita z podminek rovnovéhy ¢asti nohou sily
a momenty v kloubech. Vysledkem simula¢nich pokust je uréeni znacné velkych sil v kolenim
kloubu podeprené nohy zplsobené prendsenim ohybového momentu, coz zplsobuje bolesti
v kolenou u pacient( trpicich artrézou.

Kli¢ova slova: simulace, simulace chiize po schodech, osteoartréza

ABSTRACT

The article studies rules of leg motion in time of going upstairs [1], [2], [3], [4]. The new com-
puting methods for determine of joints in time when the weight is changed from back leg to
front one and in time of swing the back leg to next stair. The simulation program at the system
CDCSIS [5] was completed which determines leg position at any time points [6]. The motion to
next stair has three phases — transfer a weight to front leg, swing of back leg to next stair and
tread of leg to stair. The simulation program animates patient motion on stairs and it calculates
joint forces and moments from equilibrium conditions of the leg pars. As the result of simulation
experiments was the determining of very grate forces at knees of supported leg caused trans-
mission of bending moments. The forces create pains of patients with arthrosis.

Keywords: simulation, upstairs going simulation, osteoarthritis.
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uvoD

U starsich pacientd trpicich artrézou ¢ini potize nejvice chiize po schodech. U¢elem ¢lanku
je zkoumat, jak sily pasobici v kloubech nohou zavisi na parametrech schodisté a na rychlosti
chize. Existuji mechanické simuldtory chiize po roviné i po schodech [1], [2]. V ¢lancich [3],
[4], [5] je feSena uloha na pocitaci. Byl sestaven simula¢ni model chiize po schodech nahoru
a dolu pomoci simula¢niho systému CDCSIS [5]. Pomoci modelu byl béhem pohybu zkouman
vliv jednotlivych parametr( a velikosti sily za pohybu (dynamicka sily). Dynamické sily uvazuji
setrvacné sily, u statickych sil (neni pohyb) setrvacné sily neplsobi.

Ulohu budeme fesit jako rovinnou v priimétu do roviny medidlni. Ur¢ime v ky&elnim
a kolennim kloubu ohybové momenty a svislé a vodorovné slozky sil pdsobici na klouby.
Ohybové momenty prendseji svaly. Sily v kolennich kloubech Ize nahradit v roviné medidlni
normalovou a te¢nou slozkou. V kycelnim kloubu uré¢ime vodorovnou slozku sily v roviné
medidlni, svislou slozku sily Ize v roviné frontaIni nahradit normalovou a te¢nou slozkou.

METODA RESENI

Predpokladdejme Sitku schodu ¢, coZ je zdroven posun tézisté pacienta ve vodorovném
sméru béhem jednoho kroku. Vodorovny posun konce nohy ve Svihu béhem jednoho kroku ve
vodorovném sméru je 2c. Vysku schodu oznacime d. Sklon schodisté je

tgy=d/c (1)
Dany mohou byt veli¢iny d, c nebo cay.

Podle obr. 1 rozdélime télo pacienta na trup s hlavou a pazemi (téleso 5) na stehna (télesa
2, 4) a na lytka vcetné chodidel (télesa 1, 3). Na pohybujicim se pacientovi budeme sledovat
body A, az A; kycel, kolena a konce nohou (viz obr. 2).

Nejdfive budeme vysetfovat béhem jednoho kroku pohyb trupu pacienta v misté kycelnich
kloubl (bod A,), polohu opfené nohy, polohu kolene (bod A,) a opérného bodu (A;). Déale
pohyb nohy ve 3vihu, tzn. pohyb kolena (bod A,) a konce nohy (bod A;), viz obr. 3. Soufadny
systém volime podle obr. 4 s poc¢atkem uprostied schodu s osou x vodorovné a osou y svisle
vzhiru. Vzdalenost mezi kolenim kloubem a koncem nohy je I, resp. I;, kycelni kloub je od kole-
ne vzdalen I, resp. |, (opfena noha a noha ve $vihu). Pfedpokladejme, Ze pohyb se sklada ze t¥i
fazi (viz obr. 3).

— Faze 1: Na pocétku je tézisté trupu nad hranou schodu a konce nohou jsou na dvou po
sobé jdoucich schodech. Vaha se pfendsi na pfedni nohu, trup se posunuje rovnobézné se
sklonem schodisté az nad stfed horniho stupné (vodorovny posun ¢/2) a pata zadni nohy
(bod A,) se zdvihd az o hodnotu e, $picka zUstava na podlozce, kycel se pohybuje po pfimce.
Pohyb je zndzornén na obr. 3 od c¢arkované polohy nohou do polohy zndzornéné plnou
carou.
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Obr. 1. Rozdéleni pacienta na ¢asti. Obr. 2. Sledované body.

— Faze 2: Pfedni noha zlstéva ve styku s podlozkou a konec zadni nohy (bod A;) se Svihem
dostava dopfedu do polohy, ktera je ve vysi e nad stfedem dalsiho schodu. Pfi $vihu se bod
As pohybuje po parabole vysky b a délky 2c. Kycelni kloub (bod A;) se pohybuje po pfimce.
Krajni polohy pohybu jsou na obr. 4 vyznaceny tenkymi pferusovanymi ¢arami.

— Faze 3: Nyni ptedni noha z polohy na $picce nohy dosedne na patu o svisly posun e.

Pri fazi 1 a 3 se pacient dotyka obéma nohama podlozky, proto budeme vysetiovat sily

pouze béhem faze 2, pfi které jsou sily v kloubech extrémni. Vysetfujme nejprve pohyb nohy
ve Svihu.

Bod A1 ma soufadnice x;, y;. Bod A, se pohybuje po pfimce (viz obr. 4). Pfedpoklddejme ve
vodorovném sméru pohyb vodomérny v Case. Souradnice x;, y; bodu A, se méni podle vztahu

X; =Wt 2

yr=vt.tgy+h (3)

kde v je rychlost vodorovného pohybu, t je ¢as a h je soufadnice dle obr. 4.
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Obr. 3. Faze pohybu pacienta. Obr. 4. Pohyb bodu A1 az A5.

Konec nohy ve svihu bod A; ma béhem pohybu soufadnice xs, ys, které se méni podle vzta-
hu (rovnice paraboly)

X5 =2t 4)

2
y5:b{1(2v2t)]+2vt.tgy+e, (5)
C

kde b je vyska paraboly uprostied (pohyb bodu A;), t je ¢as, v je vodorovna rychlost pohybu
trupu, c je itka schodu, y thel sklonu a e svisly posun pfi 3. fazi pohybu.

Na za¢dtku pohybu nohy ve Svihu je noha natazend, tzn. ma délku |, +1,, proto pro vzdélenost
bod B a C plati

h+ly =y +(h+d-ef,

Odtud ur¢ime

h:w(/1+/2)2—62—d+e, (6)

kde ¢, d je Sitka a vyska schodu a e je vyska zdvihu nohy paty proti $picce nohy.
Viysku b paraboly pohybu bodu A; je nutné volit tak, aby se noha pohybovala nad schodem.
Parabola mé v misté hrany schodu vysku 3b/4, coz musi byt minimalné d/2-e. K dotyku nohy
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s hranou schodu dojde pro b = 2d/3-4e/3.Volme b = d. Ze vztahu (6) ur¢ime h, ¢imz jsou defino-
vény tvary a polohy drah, po kterych se pohybuji body A, a A; (viz obr. 4).

Nyni ur¢ime polohu bodu A,(x,4,y4), koleno nohy ve Svihu (viz obr. 4). Pro polarni soufadnice
s pocatkem v bodé A, ma bod A, soufadnice ¢, I, coZ porovname s vyse zavedenymi kartézsky-
mi soufadnicemi

l1 COSP = X1 — X4, (7)
hisingr =y —ya.

Vzdalenost bodli A, a A je |,.

/2:\/(X4—X5)2+(Y4—Y5)2 8)

Vztahy (7), (8) tvofi soustavu rovnic, kde nezndmymi jsou x4, Y., ®;. Rovnice budeme fesit
numericky. Zvolime vychozi odhad ¢,. Mizeme pouzit jako odhad vyslednou hodnotu ¢,
z vypoctu v predchozim casovém kroku. Na zacatku vypoctu (vychozi krok) pouzijeme odhad
ze vztahu (viz obr. 4)

= —arct
7 I hid—e.

Z rovnic (7) ur¢ime odhad x,, y,a z rovnice (9) ur¢ime odhad I, ktery se lisi od spravné hod-
noty. Postup opakujeme pro novou hodnotu ¢, tak dlouho, az dostaneme vysledné |, s dosta-
tecnou presnosti. Vypocet Ize realizovat podle algoritmu:

1. Qnove= pocatecni odhad; krok = @,4,6/10; i = 0; j = 0; |, stare = 0; chybagi, s = 100.0; Qg = 0;

2. Xy =Xq — |1 COS Pnover Ya = Y1~ |1 sin Pnover

3 /2:\/(X4—X5)2+(Y4—YS)2;
4, i=i+1;

5. chyba =1y, -l
6

7

if (chyba| < povolend chybal) stop;
If (|Chyba| < |Chybastaré|) Stop) then ((pstaré = (pnové;(pnové = (Pnové + krOk; IZ,staré = IZ,nové;
chybag,; = chyba; goto 11);

8. P novs= Pstares

9. if (j > 0) then (step = step/2; j=0) else (step = -step; j=1);

10. @ nove = Pstars + krok;

11.if(i < 50) goto 2;

12. text (,iterace nekonverguje”);

Algoritmus jsme pouzili pro urceni polohy bodu A,. Obdobné podle uvedeného algoritmu
pro nohu stoji na schodu v pocatku soufadnic a kycel v bodé A, (viz ¢arkované na obr. 4) ur¢ime
polohu kolene opfené nohy (bod A,). Algoritmus pouzijeme téz pro 1. fazi pohybu (pfenadseni
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tihy pacienta z nohy na spodnim schodu na nohu na hornim schodu) a ur¢ime obdobné polohy
bodl A, a A,.

Urc¢ime nyni zrychleni pro jednotlivé body derivovanim pohybovych rovnic:

Bod A, (pohyb rovnomérny):

Ay =% =0, ay=j =0. 9)

Bod A; (pohyb po parabole):

Qs =% =0, ays=J 8bv?
5=X5=Y, 5=)Y5="">5
X Y 2 (10)

Pfi stoupdni na Spicku nohy na zacatku faze 1 a béhem faze 3 (doslapnuti) je svislé zrychleni
opacné, tzn.

. . 8b/
Ox5 =X =0, Ay5=j5=——
c

(1

Zrychleni bodu A, (obdobné bodu A,) je mozné pocitat numerickym derivovanim

Xg,i-1 = 2X4j + Xgj41

dy4 = )?4 ~
X A2
Aya = a ~ Yai1—2Ya+ Yain
4=y4 =
y A2 (12)

Podminky rovnovéhy (souctovéd vodorovng, svisla a momentova) pro i-té téleso jsou podle
obr.5

Xi—Xj—mkan =0,
Yi=Yj—mgg-myay, =0,

(Xiak + X]bk) sin ()% —(Y,ak +ijk)COS¢7k + M,‘ - M/ - Ikgk =0, (13)
kde
&y = (ay,j 7ay,,r) Iy cosgpy — (axlj 7axl,~)lk sing, (14)

kde k je index télesa a indexy i, j oznacuji dolni a horni koncovy bod, |, je délka lytkové resp.
stehenni ¢asti nohy, ¢ je uhel sméru kosti od osy x. Z rovnic (13) ur¢ime X, Y;, M; pokud jsou
znamy hodnoty X;, Y;, M; a naopak hodnoty s indexem j, pokud jsou znamé hodnoty s indexem i.
Pfi simula¢nim vypoctu fesSime presun o jeden schod, ktery rozdélime na 10 ¢asovych useku.
Simulovat budeme jen fazi 2 (pfesun nohy ve 3vihu). Pfi fazi 1 jsou obé nohy podeprené a sily
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Graf 1. Soufadnice bodl A2, A4.

v kloubech se nelisi mnoho od sil v klidu.
Postup vypoctu v jednom ¢asovém kroku pro
nohu ve $vihu bude nasledujici:

1. Pro viechny casové okamziky 3vihu
nohy ur¢ime ze vzorcl (2) az (5)
a pomoci vyse popsaného algoritmu
soufadnice bodl A, az As.

2. V kazdém casovém okamziku ur¢ime
zrychleni bodl A, az A ze vzorct (9)
az (12) a feSenim rovnic (13) uréime
koncové sily a momenty.

3. Jestlize feSime postupné sily na téle-
sechk=3,4,5,2,1, mdme na kazdém
télese vzdy jen tfi neznamé, které lze
urcit ze trech rovnic (13), (14).

4. Nazavérv bodé A;dostaneme reakce
podlozi.

DISKUZE

Obr. 5. Podminky rovnovahy (souc¢tova vodorovng,
svisla a momentova) pro i-té téleso

Simula¢nim programem byly urceny souradnice polohy kolen, tzn. body A, a A,. Pro jed-
notlivé polohy (i = 0, 1,..., 10) pfi Svihu nohy jsou hodnoty soufadnic vyneseny v grafu 1. Na

POHYBOVE USTROJI, ro¢nik 21,2014, & 142 39



vodorovné ose je ¢as ve vtefindch a na svislé ose vychylka v metrech. Soufadnice x jsou relativni
vzhledem k ose trupu.

Numericky pocitana zrychleni (druhé derivace polohy kolene) podle vztaht (12) se ukazaly
vzhledem k velmi malym diferencim souradnic jako numericky nestabilni.V grafu 1 je zndzorné-
na zména soufadnic bodu A, a A, v ¢asovém intervalu, kde T je doba Svihu nohy T = 0,5¢/v (Sitka
schodu a rychlost pohybu). Soufadnice x jsou relativni vzhledem k ose trupu. Podle grafu 1 bylo
konstatovano, Ze rychlost zmény soufadnic A, jsou konstantni ve sméru obou os a proto ma bod
A, jako derivace rychlosti nulova zrychleni.

Vychylka bodu A, ve sméru x se podle grafu 1 v ¢asech 0 azT méni podle Sikmé jedné pulvl-
ny sinusovky od bodu t - T/10 az do bodu T, proto byla touto kfivkou prolozena funkce

(T t
X=—asln[?t)+(A4’XI1o _A4,X,1)?+ A4,X,1 ,

kde

(15)

a=Agx6—(Agx10—Aax1) -

Body A,, jsou oznaceny svymi pofadovymi ¢isly. Druhou derivaci vztahu (15) dostaneme
zrychleni bodu A, ve sméru osy x

Ay g=X=— zza sinﬁt
x4 T T

Obdobné vychylka bodu A, ve sméru osy y ma tvar sklonéné jedné viny sinusovky, tzn. Ize
ji definovat vztahem

(7 t
y:b5|n [?tJ+ (A4,y'10 *A4’y’0)?+A4'y'0,
kde
b = A4,y,7 - (A4’y’10 - A4:y10)'0’7 .
Zrychleni a,, dostaneme jako druhou derivaci (16)
a —(z—ﬂjzbsin [Etj
AR T )

Zrychleni jsou pomérné malg, proto byly simula¢nim vypoctem zjistény malé vodorovné sily
v kolenech obou nohou a obdobné svislé sily se jen malo lisi od sil za klidu.

V grafu 2 jsou znazornény ohybové momenty zjisténé simula¢nim modelem pro Sirku
schodu 30cm, vysku 15cm, rychlost pohybu ve vodorovném sméru 1Tm/s, tzn. 3.6 km/hod. Na
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ombined Discrete Continvous Simulation 0. 150000

RCALR= 1AA. ARRRAB
max=—25, 779848

Graf 2. Priibéh ohybovych momentu v kolenou.

vodorovné ose je Cas v <0,0.15s>, na svislé ose ohybovy moment v Nm. Extrémni hodnota ohy-
bového momentu v koleni opfené nohy je 150,56 Nm. Moment je pfendsen dvojici sil, tahovou
silou ve svalu pfi extenzi kolena a tlakovou silou v kloubu. Pfi vzajemném rameni sil 4cm je
velikost téchto sil 3764 N, kterou je nutné pfipocitat k sile od tihy. Extrémni hodnota momentu
v kycli je 10,07 Nm. Zavérem lze konstatovat, ze pfi chlzi do schodl vznikaji znacné sily pfi
extenzi podepfené nohy v koleni a to tahova sila v extenzoru a tlakova sila v kolennim kloubu,
coz zpusobuje bolesti pacient trpicich artrézou.

ZAVER

Simula¢nimi vypocty bylo zjisténo, ze sily v kycelnim a kolenim kloubu se za pohybu jen
malo lisi od sil v klidu. Vysledkem vypoctu bylo téZ stanoveni momentl v kloubech. Kolmé sily
na kycelni a zvlasté na koleni kloub zplsobeni pfenasenim ohybovych momentd jsou znacné.
Pfi extenzi podepiené nohy vznika v koleni sila 3764 N.
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V ¢lanku je urceni polohy ¢asti koncetin béhem pohybu po schodech, tzn. odvozeni vypo-

¢tovych postupl pro stanoveni polohy kloubd v jednotlivych fazich pohybu. Tyto vypoctové
postupy umoznily velmi pfesnou animaci pohybu pacienta po schodech.
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BOLESTIV OBLASTI ACHILLOVY SLACHY
U ORIENTACNICH BEZCU

ACHILLES TENDON DISORDERS IN ORIENTEERS

FUNDA J.

Ortopedickd ambulance, Prazska 38, Dobfis 263 01

Ortopedicko-traumatologické oddéleni ON Pfibram, a.s., U nemocnice 84,
Pfibram, 261 01

ABSTRAKT

Viyskyt bolesti v oblasti Achillovy Slachy je u orientacnich bézcl pomérné vysoky diky neza-
stupitelné roli této Slachy pfi béhu. Nejcastéjsi postizeni jsou peritendinita, Haglundova pata,
intratendinozni osifikace, retrokalkanedrni burzitida. Prace se zabyva pri¢inami vzniku, diagnos-
tikou, konzervativni a operacni lécbou. Je popséna operac¢ni technika vcetné volby operacnich
piistupl. Prezentovan je vlastni soubor orientacnich bézcl trpicich poskozenim Achillovy
Slachy. V obdobi od 2003 do 2012 bylo diagnostikovéno 93 téchto pfipadd, 51 pacientl bylo
operovano s velmi dobrymi vysledky.

Kli¢ova slova: Achillova slacha, peritendinitis, Haglundova pata, operacni pfistup

ABSTRACT

Incidence of Achilles tendon disorders in orienteers is relatively high thanks to the role
of this tendon during running. The most common entities are peritendinitis, Haglund's
deformity,intratendinous ossifications, calcaneal bursitis. Author deals with genesis, diagnos-
tics, surgical et non-surgical treatment. Varies approaches for surgical treatment of Hanglund's
deformity and chronic insertionales Achilles tendinitis are discussed. Own group of orienteers
suffering from Achilles tendon disorders is presented. During the period from 2003 do 2012
a total of 93 cases were diagnosed, 51 patients underwent surgical treatment with very good
results.

Key words: Achilles tendon, Haglund’s deformity, insertional tendinitid, surgical approaches
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Pro bolesti v oblasti Achillovy Slachy se pouzivd souhrnny nézev achillodynie. Zahrnuje
hlavné peritendinitidy (zanétliva postizeni rizné etiologie), Haglundovu patu, zéanéty retrokal-
kanedrni burzy, kalcifikace ve $lase nebo okolnich mékkych tkénich, parainfekéni zanéty Slachy.
U orientacnich bézci jsou pak nejcastéjsi a nejvyznamnéjsi dvé jednotky, a to vlastni peritendi-
nitida Achillovy $lachy a Haglundova pata.

Musculus triceps surae, ktery se prostfednictvim Achillovy Slachy upina na tuber calcanei,
ma pfi béhu nezastupitelnou ulohu, a to jak pfi odrazu, tak pfi dopadu. V pfipadé poskozeni
slachy neni béh prakticky mozny. Pfi obrovském zatizeni soucasnych zévodnich bézcd je pak
zasadni morfologie patni kosti, jak z hlediska pfipadného valgézniho ¢i vzacné varézniho
postaveni paty (moznda pti¢ina chronické peritendinitidy), tak i z hlediska mozného vyskytu
hypertrofické zadni hrany kalkanea (morfologicky koreldt Haglundovy paty, vyjadfitelny tzv.
Fowler-Phillipovym uhlem viz obr. 5).

MATERIAL A METODIKA

Soubor pacientt

Autor proved! v desetiletém intervalu od 1. 1. 2003 do 31. 12. 2012 celkem 100 320 ambu-
lantnich osetieni, z toho 2185 bylo u orientacnich bézcu. Jednalo se o 93 piipadd achillodynii,
68 peritendinitid, z toho 24 feSenych operacné peritenonektomii, 27 Halundovych pat feSenych
operacné (tabulka 1). Akutni peritendinity vhodné ke konzervativni terapii se vyskytovaly
u mladych zavodnikl dorosteneckych a juniorskych kategorii a u mladych dospélych, téméf
vsichni operovani pacienti pak byli zastupci veterdnskych kategorii, zpravidla s mnohaletou
anamnézou bézecké sportovni aktivity.

Pfi konzervativni terapii akutni peritendinidy Achillovy Slachy (44 prfipadd) nemusela nikdy
byt pouzita rigidni fixace, 5krat byla doc¢asné pouzita ortéza do doby 2 tydn(, ostatni pfipady
se podafilo vylécit pomoci mistni i celkové aplikace nesteroidnich antiflogistik (Diclofenac drg
50 mg, Diclofenac duo 75 mg).

Operacni lécba formou peritenonektomie byla provedena u 24 Achillovych $lach, celkem
u 15 muzi a 9 zen, vékovy primér souboru byl 46,3 let.

Konzervativni |é¢ba Operacni lé¢ba
Peritenonektomie m. Haglund
Celkem 42 24 27
Muzi 23 15 16
Zeny 19 9 11
Vék 28,6 46,3 45,2

Tabulka 1 - soubor orienta¢nich bézc
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Obr 1a. RTG snimek-osifikace Achillovy $lachy

Vykon provédime za hospitalizace trvajici 2-3 dny, v poloze pacienta na bfise, ve spindini
anestezii. Operacni pfistup volime pfi laterdInim okraji Achillovy Slachy v rozsahu udéva-
né bolesti ¢i makroskopického zesileni (zpravidla 4-6cm dlouhy fez) za Setfeni n. suralis
a v saphena parva (nikdy nedoslo k jejich poskozeni). Po peclivém odstranéni obald prova-
dime standardné skarifikaci formou protéti slachy pomoci dvou fez(i vedenych v sagitalni
roviné. Suturu minimélniho podkozi provddime vstiebatelnym materidlem za Setfeni n. sura-
lis a v. saphena parva. Stehy vyjimame za 10 dn( od operace, nepouzivame rigidni fixaci,
pouze vatu a elastické obinadlo. Po vyjmuti stehl povolujeme jizdu na rotopedu, plavani.
Francouzské hole jsou pouzivany do zhojeni rény. Bézecka aktivita byvd mozna zpravidla za
4 tydny od operace. U vech pacientll byla dlisledné provadéna prevence trombembolické
choroby nizkomolekuldrnimi hepariny po dobu 7 dn(. VSechny rany se zhojily per primam,
vsichni pacienti se vratili k béZzecké aktivité.
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F—.
Obr 1b. Peroperacni nalez-sipka

Jako pfi¢ina peritendinity byla nej¢astéji vysledovana nevhodna obuv, zejména pfi celkem
bézném patologickém pronacnim doslapu a valgéznim postaveni paty, dale nevhodna sklad-
ba tréninku, bézecké aktivity na nevhodném povrchu, nedostate¢né rozcvicovani a protaho-
vani, prochlazeni a v neposledni fadé i nedostatecné zafazovana rekondice vcetné fyzikalnich
procedur.

Celkem 27 pacientl bylo operovano pro Haglundovu patu, 16 muz(, 11 zen, primérny vék
45,2 roku.

Vykon se provadi za hospitalizace trvajici 2-3 dny, v poloze na zddech, ve spindini (22 pfi-
padu) ¢i celkové anestezii (5 pripad(). Pouzivame lateraini pfistup k zadni hrané kalkanea, po
zalozeni Hohmannovych elevatorii provadime standardné odstranéni retrokalkanedrni burzy,
osteotomii pomoci dlata. Odstranéni osifikaci v oblasti Achillovy slachy provadime pfi jejich
vyskytu na predoperacnim rentgenovém snimku (obr. 1 a, b). Stehy vyjimame za 10 dnd od
operace, neuzivame rigidni fixaci, pouze vatu a elastické obinadlo. Prevenci trombembolické
choroby provadime identicky jako u peritenonektomie. Po vyjmuti stehl povolujeme jizdu na
rotopedu, plavani, po zhojeni rany odkladdme francouzské hole. BéZzeckou aktivitu povolujeme
mésic po vykonu. Vichni pacienti se vratili k plvodni sportovni aktivité.
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Obr 2. Vietenovité zesileni Achillovy Slachy pfi peritendinité

DISKUZE

Extrémni zatizeni pfi provadéni soucasného vykonnostniho a zejména pak vrcholového
sportu mize vést k poskozeni pohybového apardtu, Achillovu slachu nevyjimaje. Akutni zénét-
livou reakci Ize téméF vzdy vylécit klidovou terapii (odleh¢ovanim o francouzskych holich,
pfipadné uzitim hlezenni ortézy), mistnim ¢i celkovym podanim nesteroidnich antiflogistik,
pozdéji rehabilitaci (ultrazvuk, DD proudy, cviceni, vifivé koupele). Chronické zanéty vedouci
k typickému vietenovitému zesileni (obr. 2) pfipadné k zesileni celé Slachy (obr. 3) fesime pec-
livym odstranénim pevné Ipicich oball (peritenonektomii, obr. 4). Po vyse uvedeném vykonu
nedochézi k recidivdm obtizi, na rozdil od nékterych konzervativnich postupt jako napfiklad po
uziti rdzové akustické viny nebo plazmy obohacené trombocyty (9, 16). Pouziti zobrazovacich
metod typu magnetické rezonance ¢i sonografie (17, 23) nepovazujeme za pfilis pfinosné, roz-
hodujici je klinicky obraz a subjektivni obtize.

Haglundova pata neni projevem adaptace na vétsi fyzickou zatéz. Nemad pficinu ve spor-
tovni aktivité, nicméné pokud je takto vytvorend zadni cast kalkanea pfitomna, mize pfi vétsi
sportovni aktivité byt pficinou obtizi. V samotném oznaceni jednotky existuje nazvoslovna
nejednota. Nazev deformita pochazi z prekladu Haglund'’s deformity. Deformitou vsak zpravidla
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Obr 3. Zesileni celé Achillovy Slachy

oznacujeme poruchu osy. Rovnéz oznaceni exostéza neni spravné. Hypertrofickd zadni hrana
kalkanea neni exostézou v pravém slova smyslu, paradoxné nemusi byt ani na predopera¢nim
rentgenovém snimku pfilis§ patrna, rozhodujici je klinicky nalez. Proto také hodnoté Fowlerova-
Phillipova uhlu (pfi Haglundové chorobé ma byt vétsi nez 70 stuprili) nepfikldddme takovy
vyznam (obr. 5). Pfijatelny je ndzev Haglundova pata ¢i Haglundova choroba.

Osteotomii (resekci ¢i ablaci) zadni hrany kalkanea provadime z laterdlniho pfistupu ve
vhodném uhlu, odstrafiujeme 10-15mm vysky zadni hrany dle absolutni velkosti kalkanea.
Prili$ velkd resekce neni nutnd, nesmi zasahovat do zadniho talokalkaneédrniho skloubeni ani
poskozovat tuber calcanei (obr. 6, obr. 7). Popisovany transachilarni pfistup (2, 4) ¢i soucasné
pfistup laterdIni i medialni nebo pouze medidlni (20) jsme nemuseli nikdy pouzit. Nikdy nedoslo
k poruse hojeni rany, pouze jednou byl pozorovén otok v misté rany, jednou pretrvavajici otok
v misté paty, jednou bolesti pretrvavajici nékolik tydnd. Nikdy jsme nepozorovali recidivu obtizi
pfi nedostatecném rozsahu osteotomie zadni hrany, oslabeni ¢i rupturu Achillovy slachy naopak
pfi osteomii nadbytecné (3, 25). Diskutabilni je provadéni klinovité osteotomie zadni ¢asti kal-
kanea za Ucelem zvétSeni prostoru v oblasti retrokalkanealni (18). Nevyhodou je nutnost vnitini
fixace, dlouhodobéjsi imobilizace a zna¢néjsi rozsah vykonu.
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Obr 4. Peritenonektomie

Je tfeba varovat pred mistni aplikaci kortikoid(i do oblasti Achillovy Slachy, byt i jen s cilem
aplikace do retrokalkanealni burzy. Kortikoidy vedou ke zndmému poskozeni Slachy a zvysuji
burzy je provadéni za sonografické kontroly (23).

Pri opakujicich se zdnétech Achillovy $lachy je vzdy tifeba patrat po moznych pfic¢inach (véet-
né provedeni statického i dynamického vysetfeni nohy), je nutno vyloucit ptipadna revmaticka
postizeni. Pfi bolestech a sou¢asné mistné chudém ndlezu je tfeba myslet na Gzinové syndromy
¢i kofenovou symptomatologii pfi postizeni bederni patere.

ZAVER

Bolesti v oblasti Achillovy Slachy patii u bézcd k velmi castym obtizim. Akutni zanétliva
onemocnéni Ize zpravidla snadno zvlddnout béznou konzervativni l1é¢bou. Operacni feseni
chronickych forem ma vyborné vysledky a umoznuje rychly navrat k oblibené sportovni aktivité.
Prestoze pficina obtizi témér vzdy spociva ve vétsi fyzické zatézi, je potreba uvazovat i o jinych
moznych divodech bolesti (postizeni revmatickd, neurologicka).
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Obr 5. Fowler-PhillipGv uhel
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Obr 6. RTG znazornéni osteotomie
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ABSTRAKT

Vlivem biomechanickych silovych GcinkG pusobicich na kostni struktury vznikaji ve
tkanich stavy napjatosti a stavy pretvoreni. Anabolické Ucinky zatéZzované kostni tkdné jsou
ovlivnény frekvencemi zatizeni. Mechanicky prenos cyklickych silovych a deformacnich ucinkd
zahrnuje také komplex interakci mezi smykovymi silami vyvozenymi tokem extraceluldrni
tekutiny na povrchu pfislusné burky. Cyklické zatézovani kosti stimuluje formace nové kostni
tkdné prostrednictvim fady senzor(. Cyklické zmény napjatostné deformacnich stavd a pulzni
toky kapalin v intercelularni siti kanalkl a lakun osteocytll mohou byt indukovéany externim
elektronicky regulovanym budi¢em - elektronickym distrak¢nim fixatorem (EDF). Dynamické
Uc¢inky EDF stimuluji distrakéni osteogenezi (desmogenezi). Prodluzovani dlouhych kosti
prostiednictvim EDF je regulovano postupnym protahovanim svalku mezi kostnimi fragmenty
a oscilacemi. Definované velikosti oscilaci, iniciované softwarové naprogramovanymi silami/
posuny, Ucinné reguluji rychlost remodelace, narlist Unosnosti tkané a vyvoj elastickych
a viskoelastickych vlastnosti nové kostni tkdné. Aktivita zatéZovani mdze byt také softwarové
prerusena a programované modulovana. EDF reguluje délku a doby distrakce, frekvence
oscilaci a velikosti amplitud (vykmitG). EDF je efektivnim klinickym nastrojem pro softwarem
regulované stimulace osteogeneze.

Presentovany distrak¢ni fixator (EDF) je t€. prvnim elektronicky fizenym distrakénim
fixatorem (prolongatorem) na svété. Jeho prednosti je schopnost stimulovat remodelaci
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a regulovat osifika¢ni fazi béhem distrakci, prolongovat asymetricky nebo symetricky zkracené
dlouhé kosti déti/dospélych a prispét k odstranéni nékterych deformit dlouhych kosti u déti
nebo u dospélych.

Klicova slova: distrakce dlouhych kosti, distrak¢ni fixator, elektronicky regulované oscilace,
svalek, stimulace kortikalizace

ABSTRACT

Biomechanical loading affects bone structures. The anabolic effects of cyclic biomechanical
loading on bone tissue are influenced by the frequency of loading. Mechanotransduction
appears to involve a complex interaction between extracellular fluid shear forces and cellular
mechanics. Bone cells are activated by both the cyclic fluid shear stresses and transported
ions/molecules in fluid flow. The cyclic loading stimulates new bone formation through (for
example) integrin linkages and ion channels. Cyclic stress/strain changes in bone and the
cyclic fluid flow in intercellular networks can be induced by the dynamic electronic fixative
(EDF). The dynamic effects of EDF stimulate the distraction osteogenesis (desmogenesis).
Increasing the rate or frequency by which dynamic loading is applied greatly improves bone
tissue mechanosensitivity, possibly due to loading-induced extracellular fluid forces around
bone cells, that serve as mechanosensors. The elongation of long bones by EDF is accompanied
by the gradual stretching and/or oscillations of the callus between bone fragments. Defined
microoscilations of callus between bone fragments initiated by predetermined external force
effects very efficiently regulate the healing velocity, the corticalisation - the rise of load bearing
tissue structures and the development of elastic and viscoelastic properties of new bone tissue.
The active load cycles can be interrupted by the defined tranquillity also. EDF regulates both
strain frequencies and amplitude modulations also. EDF presents the effective clinical tool for
software regulated osteogenic stimulations within the callus.

The presented distraction fixator was originally the first electronically controlled dis-
traction fixation apparatus in the world. Its advantage is the ability to stimulate and regulate
the corticalisation of the callus during distraction, to asymmetrically or symmetrically elongate
shortened long bones of children/adults and to contribute to the elimination of some deformi-
ties of long bones in children or in adults.

Key words: distraction of diaphyses, distraction apparatus, electronic regulation of
oscilations, callus, bone stimulation

uvoD

Kostni buriky jsou velmi citlivé na biomechanické ucinky (1), (2). Opakovand (cyklicka)
zatizeni, na pfiklad pfi chlzi a béhu, ovliviiuji piimo nebo nepiimo senzorové pole specificky
lokalizovana v membranach osteocytll. Mechanoelektrické signaly prostupuji prostfednictvim
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mechanosensor(l — iontovych kanalk( a integrinG do intracelularniho prostoru, kde jsou pfi-
slusné informace predavany cytoskeletarnim komponentam, vcetné jader osteocytll. Kontrola
kostni hmoty, modelac¢nich a remodelacnich procesti probiha v jednotlivych kompartmentech
kostni tkdné obousmérné, kaskddovym prenosem mechanoelektrickych a mechanochemickych
informaci, tj. nejenom smérem do bunky, ale také vné do extracelularniho prostoru. Dlsledkem
mechonoelektrickych a mechanochemickych stimulaci dochézi na ptiklad k produkci molekul
prostaglandinu PGE-2 nebo NO, (3), (8). Tyto molekuly jsou ukazatelé osteoaktivity a obrazem
odezvy osteocytl na prvotni opakované (pulzni) mechanické ucinky.

Pfenos primarnich pulznich biomechanickych ucink(i na osteoreceptory je provazan neje-
nom s usporadanim cytoskeletu, ale bezprostfedné zavisi na jeho vazbach s extracelularni
matrici a na strukturovani sité kanalk( a lakun osteocytl (3). Primarni opakované zmény mik-
rodeformaci (resp. mikronapéti na bunécné drovni) ovliviuji také bunécnou strukturu a tvar
bunék (4).

DEVIATORY TENZORolol DEFORMACI REGULUJI
TRANSPORTY IONTU DO KOSTNiICH BUNEK

Kortikalni kost (na priklad femuru) je na vsech strukturalnich Grovnich materidl nehomo-
genni a s odlisnymi anizotropnimi vlastnostmi. S ohledem na zjednoduseni ndhledu do proble-
matiky kompatibilnich struktur, chovani a vlastnosti tkani, uvazujme kompaktni kost na makro/
mezo strukturalni Urovni jako material izotropni a homogenni. Poté Ize kazdy tenzor deformace
¢ rozdélit na sféricky tenzor £5a na deviator tenzoru deformace eqa plati: € = £+ €4,

Vlysledna deformace se rovna tenzorovému souctu kulového tenzoru deformace a deviatoru
tenzoru deformace. Zjednodusené si Ize Ucinek devidtoru tenzoru deformace ¢4 predstavit (na
makro/mezo urovni) jako zkoseni ,malé” krychlicky kortikaIni kosti, zatizené na jejim hornim
a na jejim dolnim povrchu pouze dvojici sil AF (obr. 1).

Obr. 1. Slozky devidtoru tenzoru deformace na makro-mezo urovni iniciuji zkoseni elementu tkané. Nasledné
jsou na mikro-ultra trovnich iniciovany toky extraceluldrni tekutiny.

POHYBOVE USTROJI, ro¢nik 21,2014, & 142 55



extracelularni prostor
O
|onty &
acetylcholinove
molekuly . 0]
tok extraceluléml tekutlny

| I

uzav‘r'eﬁjr iontovy kanal otevreny |ontovy kanal

burka

Obr. 2. Priklad aktivace membranového receptoru Gc¢inkem (na pfiklad) acetylcholinové molekuly a nasledné
otevieniiontového kanélku. Toky extracelularni tekutiny transportuji ionty podél povrchu osteoblastu/osteocytu.

Toto zkoseni vyvola na mikrourovni v lakunach osteocytu a v kanalcich, propojujicich lakuny
osteocytl, toky tekutiny (5). Toky mezibunécné tekutiny v kanélcich a v lakunach osteocytl
maji pfi cyklickém zatézovéni (na pfiklad pfi chizi) pulzni charakter. Primarni cyklické mecha-
nické zatizeni iniciuje toky tekutiny v siti lakun a kanalkti (6). Tekutiny v sitich kanalkd
a lakun jsou velmi obohaceny ionty, transportovanymi z nanostrukturalnich krystalickych
Urovni matrice, a dalSimi specifickymi molekulami, ovliviujicimi kinetiku nékterych receptord.
Cyklické (pulsujici) zatizeni a jim indukované pulzni toky mezibunééné tekutiny iniciuji vznik
specifickych molekularnich smési, které reguluji modelac¢ni a remodelacni procesy. Opakovana
zatizeni kostni tkané iniciuji na p¥iklad vznik prostaglandinu PGE-2 (7), ktery byl prokazan
in vitro u kultivovanych bunék uloZzenych v/na rliznych zkousenych substratech, zatizenych
tahovym naméhanim (8). Jinymi slovy, pulzni toky (extrabunécné tekutiny v lakunach
osteocytt) ovliviiuji receptorova pole, ktera jsou strukturdlni soucasti bunécné membrany.
Na mechanické namahani osteocyty velmi ,citlivé” reaguji (9). Buriky maji schopnost defor-
mace ,vnimat” (10).

KOMPONENTY DEVIATORU TENZORU DEFORMACE
VYVOLAVAJIi KONFORMACNI ZMENY V RECEPTOROVYCH
PROTEINECH

Jak bylo vyse uvedeno, toky extracelularni tekutiny v lakunach osteocytll jsou nosici a pre-
pravci iontl. Tyto ionty jsou unaseny v kanalkach a v lakunach bunék riiznou rychlosti,
v raznych kvantech a také v riznych vzdalenostech od povrchu osteocytl. Zvétsenim
frekvence (pulznich) tokd, na ptiklad disledkem chlize nebo pti béhu, dochazi k narlistu poctu
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Obr. 3. Schéma distribuce smér( proudici kapaliny v extraceluldrnim prostoru pfi Gcinku slozek deviatoru ten-
zoru deformace. Burika je svoji podélnou osou orientovana do dominantniho sméru prvniho hlavniho napéti.

iontll v mezibunécné tekutiné. Soucasné dochazi k vétsi akumulaci iontd v lakunach osteocy-
th. Aby cytoskeleton co nejdfive reagoval na zmény (,nabéhy”) poctu iontli v lakunach, byla
Lpriroda nucena” zajistit rozsahlou sit senzorl na povrchu kazdého osteocytu a co nejrychlejsi
dopravu iontd k povrchiim osteocytl. Uéinkem slozek deviatoru tenzoru deformace se
buiika pretvaii do protahlého ovalného tvaru s orientaci nejdelsi poloosy (obr. 3) do
sméru prvniho dominantniho hlavniho napéti ;. Tato hlavni napéti jsou tahova. Je zfejmé,
ze slozky deviatoru tenzoru deformace pfrispivaji k transportu volnych ionti a nékterych
specializovanych molekul co nejbliZe a nejkratsi cestou k receptortim na povrchu bunék.

GENEROVANI ELEKTRICKEHO SIGNALU

Populace specifickych iont(, jejichZ cilem je vstoupit do intracelularniho prostoru, je smise-
na s acetylcholinovymi molekulami, které jsou klicem” pro otevreni iontovych kanalkd (obr. 2).
lontovy membranovy receptor je tvofen aminoacidovymi molekulami, lokalizovanymi v plas-
mové membrané buriky (v osteoblastu nebo v osteocytu). Tento membranovy receptor ¢ekd
na externi signdl, kterym jsou acetylcholinové molekuly, rovnéz transportované extracelularni
tekutinou, které iniciuji otevieni kanédlku a nasledné ,vybér iontu a okamzité jeho vpusténi” do
nitra buriky (obr. 2), (11), (12). Vysledkem toku iontd je elektricky signal. Vzhledem k pulznimu
toku extracelularni kapaliny a k pulznimu transportu kvantovanych ionti a acetylcholi-
novych molekul dochazi i k pulznim pranikiim iontd do cytoskeletu buriky.

Deviatory tenzoru deformace na mezostrukturalni Grovni kosti generuji kvanto-
vé transporty iontl do intracelularniho prostoru bunék a prispivaji k jejich konfiguraci.
Deviatory tenzoru deformace také prispivaji k redistribuci sodikovych iontl v cytoplasmé.
Deviatory tenzoru deformace nepfimo reguluji i typy ionti v extracelularnim prostoru
osteoblastil a osteocytt, jejich vstupy a vystupy z cytoplasmy. Déje se tak v zavislosti na
rozdilech v koncentracich iontl a na rozdilech napéti kazdého druhu iontd.
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Je ztejmé, Ze i simulovana cyklickd zatéZovani stimuluji formace nové kostni tkané prostied-
nictvim mechanosensoru. Cyklické zmény napjatostné deformacnich stavl a pulzni toky
kapalin v intercelularni siti kanalkd a lakun osteocytii mohou byt indukovany simulované
externimi elektronicky regulovanymi budici, jako je na priklad elektronicky fizeny distrakc-
ni fixator (EDF). Dynamické ucinky EDF Ize pouzit pro stimulace kortikalizace tkani ve svalku
zejména pii distrakcich dlouhych kosti a v pfipadé dalsich 1é¢ebnych zamérd.

DISTRAKCE DLOUHYCH KOSTi - SOUCASNY STAV

Distrakce dlouhych kosti pomoci zevniho fixatoru a technika provadéni osteotomie nalez-
ly v klinické praxi vyznamné postaveni. Velkou pfednosti a sou¢asné podminkou Uspésnosti
prodluzovani dlouhych kosti pomoci zevnich fixatorl je zatézovani prodluzované koncetiny
od zacatku léceni (se zfetelem k ponechani dostate¢né pocatecni klidové doby, tj. bezprostied-
né po kortikotomii ¢i osteotomii), zajisténi dennich distrak¢nich cykld s prolongacemi 1 mm,
zajisténi optimalni stability fragmentd pfislusné dlouhé kosti po osteotomii a po celou dobu
prodluzovani a v maximalni mife zachovani zasobovani kostnich fragmentl extraosealnimi
a medularnimi cévami. Zevni fixatory, po skonceni prodluzovani dlouhych kosti, zajistuji stabilni
neutralni fixaci po dostate¢nou dobu. Metodu fyziologického prodluZovani intenzivné rozvijel
v 50. letech 20. stoleti G. A. llizarov (13), ktery provadél prodluzovani dlouhych kosti kruhovym
zevnim fixatorem. Kromé aplikaci kruhovych zevnich fixatord byly v klinické praxi vyvijeny
a pouzivany jednostranné prolongatory. V 70. letech Wagner H. (14) navazal na tradi¢ni aplikace
jednostrannych fixatorl a znovu zaved| prodluzovani dlouhych kosti pomoci jednostranného
prolongatoru. Jeho technika dovolovala mobilizaci pacient(i o berlich bez zatéZovani prodluzo-
vané koncetiny. Po skonc¢eni prolongace zevnim fixdtorem bylo nutno provést spongioplastiku
a vnitini dlahovou fixaci. Soucasna praxe aplikuje distrakce skokové (jedenkrat — Ctyrikrat za
den), a to casto hrubym odhadem. Na pfiklad pfi pouziti llizarova zevniho kruhového fixatoru
se jedna o otoceni matky o jeden zavit. Od dob pocatkl aplikace zevnich fixatorQ se podatilo
zaznamenat fadu pokrokd v [é¢bé. Pfednosti je moznost prodluzovat koncetiny a napravovat
jejich deformity simultanné. Neni nutné doplnovat kost po distrakci kostnim $tépem nebo
podporovat vnitinim kovovym implantatem (14), neni nutné omezovat zcela své bézné aktivity
(8kola, zaméstnani).

NEVYHODY SOUCASNYCH MECHANICKYCH FIXATORU

V soucasné dobé je nejcastéji pouzivdna metoda distrakce podle llizarova. Tato metoda
ma pfi pouzivani soucasného typu prolongétoru své komplikace. U vétsiny pacientd dochazi
k infekcim (kanalkovy infekt v okoli fixacnich K dratd ¢i Sroubd), 10 % pacientd ma problémy se
zlomeninami oslabené kosti, ¢asto dochazi ke svalové atrofii a kontrakturdm transfixovanych
svall, coze vede ke ztuhnuti kloub(, ojedinéle se setkdvame s nervovou paralyzou ¢i arteridlni
hypertenzi. Potencidlné existuje riziko sekundérni osové deformace, v priibéhu distrakce a po
sejmuti zevniho fixatoru (v disledku infrakce kostniho regeneratu). Mezi dalsi, a mozna nejza-
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Obr. 4. Varianta aplikace elektronického distrak¢niho fixatoru na femuru.

sadnéjsi, nevyhody patii zdlouhavost |écby. Soucasnd lécba je také bolestiva (skokova prolonga-
ce a casto pfitomny infekt kolem K drat(i nebo pint). Denni manudini prolongace (dotahovanim
matek na pfiklad o 1 mm) jsou velmi neptesné. V rozhranich kostni tkdné s pficné zavedenymi
K dréty nebo piny, které prostupuji vyvrty kosti (kolmo k jeji podélné ose), dochazi k lokdlnim
perturbacim napéti a nasledné (z biomechanického pohledu) k dotvarovani tkané a ke zmé-
nam vzdalenosti cel kostnich fragmentd. Na zacatku kazdodenni distrakce je do hojenych tkéni
vnaseno stalé (statické) zatizeni, které v dlsledku relaxaci a dotvarovani tkani ubyva a tim pfi-
spiva ke zpomaleni syntézy extracelularni matrice adekvatnimi burikami. Do tkéni neni vnaseno
z biomechanického pohledu dostatec¢né cyklické namahani, které prispiva k rychlejsimu hojeni.
Proto pro klinickou praxi plati a je podminkou sprdvné remodelace kostniho regeneratu zaté-
zovani prodluzované koncetiny pfi chiizi od zacatku prodluzovéni. Na zakladé téchto poznatkl
a podle klinickych zkusenosti jsou ziejmé vyhody pouziti elektronicky fizené prolongace. Nové
elektronicky fizené fixatory maji pfednost i v tom, Ze oscilace jsou ¢asové dlouhodobé progra-
movany a mohou probihat i bez dennich manuélnich prolongaci. Dlouhodoba hospitalizace
zpravidla neni nutna.

ELEKTRONICKY DISTRAKCNI FIXATOR

V Laboratofi biomechaniky a biomateridlového inzenyrstvi, na katedie mechaniky Stavebni
fakulty CVUT ve velmi uzké spolupraci se specialisty z fakulty elektrotechnické CVUT, s tymem
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Obr. 5. Prototyp elektronického distrakéniho fixatoru (PATENT ¢. 303910/2013, (17))

IékaiG z Ambulantniho centra pro vady pohybového aparatu, s.r.o. v Praze a s konstruktéry firmy
Medin Orthopaedics s.r.o. byly stanoveny zakladni pozadavky na navrh nového fixa¢niho
aparatu eliminujici vSechny zdsadni nevyhody soucasné pouzivanych zevnich fixatorl pro
prodluzovéni dlouhych kosti. Jedné se zejména o celkové urychleni a zkvalitnéni lé¢ebného
procesu, tzn. biomechanickou stimulaci formace svalku a novotvorby kostniho regeneratu
s naslednou osifikaci, s ohledem na individudIni potieby a stav pacienta, v¢etné maximalniho
omezeni bolestivych Gcinkl distrakéniho procesu.

Novy elektronicky Fizeny zevni fixator (EDF) eliminuje nevyhody dosud pouziva-
nych prolongatort. Urychluje lé¢ebné procesy, stimuluje remodelaci a maturace tkani.
Mikrooscilace stimuluji v interfragmentalni tkani lécené diafyzy fibrogenezi a osteogenezi.
Béhem fizené prolongace dochazi k zesileni fibrogennich, (omezené chondrogennich) a osteo-
gennich signald, k urychleni interceluldrnich komunikaci a ke vzniku orientované tkané ve
smérech vynucenych mikroposund, kombinovanych s mikrooscilacemi a fazemi klidu. Neméné
dllezité je také omezeni bolesti béhem samotné trakce, ¢ehoz Ize teoreticky nejjednoduseji
dosahnout pomoci postupné pozvolné trakce ¢i volbé vhodné cetnosti a velikosti trakénich
krokl spolu se zavedenim dynamickych oscilaci.

Novy jednostranny (monolaterélni) zevni fixator (obr. 4, obr. 5) s elektronickou fidici jed-
notkou (obr. 8) umoznuje fizeni procesu prodluzovani pomoci naprogramovaného distrakéniho
cyklu v del$im ¢asovém obdobi. Proces pozvolné extenze je pfimo kombinovan s biomechanic-
kym klidem a oscila¢nim buzenim v pfedem urcené ¢etnosti s vhodnymi frekvencnimi rozsahy
a velikostmi amplitud. Soucasné aparét zajistuje dostatecnou tuhost pro prenos silovych ucink
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vyplyvajicich z biomechanického zatézovéni. Kotveni teleskopického aparatu umisténého
podélnou osou rovnobézné s osou diafyzy, je provedeno do stén kortikalis prostfednictvim
titanovych kostnich hiebd priméru 7,0 mm upevnénych v rektifikovatelnych nosicich. Urychleni
novotvorby a hojeni kostni tkdné ve svalku mezi protilehlymi vitalnimi diafyzarnimi fragmenty
spocivd v jejich pozvolném a fizeném oddalovani (tj. jejich distrakci), které je kombinovéno
s mikrooscilacemi. Tyto oscilace jsou vyvoldny pfimym zplisobem, vlastni konstrukci fixatoru,
a to ve sméru distrakce, tj. ve sméru hlavnich napéti dlouhych kosti pfi fyziologickém zatizeni.
Tim je zajisténa optimalni stimulace vzniklého kostniho regeneratu s ohledem na orientaci
vlaken pojivové tkané. Vlivem automatické elektronické stimulace jsou do systému zahrnuty
parametry, které v ¢ase ovliviuji vykon agregatu, a tim i dosazené, prlibézné zaznamenavané
vychylky. Vyhodnocenim dat je mozné odvodit rdmcové homogenizované informace o bio-
mechanickych vlastnostech regenerétu, ale i moznost predikce pro sestaveni individualniho
programu prolongacnich a stimulacnich cykld v dalSim obdobi Ié¢eni. Z pohledu navrzeného
reseni je klicova kombinace distrakci v nékolika dennich fazich spolu s oscila¢nimi cykly pro
novotvorbu kvalitni tkané budouciho regeneratu (v dobé aktivni prolongace) a urychleni hojici-
ho procesu (ve fazi neutralni fixace). Automaticky proces stimulac¢nich ucinka je feSen ¢asovym
planem prolongace zahrnujicim kromé ¢astéjsich a mensich distrak¢nich krokl faze deformac-
nich oscilaci a biomechanického klidu, které jsou potfebné k efektivni a kvalitni tvorbé svalku.
Casovy plan zatéZovani je programovan v souborech proménlivych oscila¢nich fazi o malych
amplitudach 10-1000 pm a o fyziologickych frekvencich 1,0-4,0 Hz (pfip. az 10 Hz). Mezi osci-
la¢ni faze je tieba vkladat klidova obdobi. Pro rGizné etapy lé¢ebného procesu budou stanoveny
frekvencni rozsahy stimulace s odpovidajicimi velikostmi amplitud. Zatimco v ramci urychleni
novotvorby fibrézni tkdné v obdobi aktivni prolongace jsou rozhodujici nizké frekven¢ni rozsa-
hy spolu s vyssimi hodnotami amplitud, ve fazi neutralni fixace s dlirazem na kvalitativni vyvoj
regenerdtu a urychleni osifika¢niho procesu budou hrat vyznamnou roli kratké cykly vyssich
frekvencnich rozsaht s nizkymi hodnotami vychylek. Tyto stimulacni procesy jsou v rdmci vsech
fazi kombinovény s pfirozenym fyziologickym zatizenim, které je vyvoléno urc¢itou poddajnosti
konstrukce fixatoru v jeho podélné ose (ve sméru osy diafyzy). Kombinace proménné krokové
distrakce s oscila¢nimi fazemi by méla byt pro hojici se kost vice pfirozend, s pfimym pozitivnim
zasadnim vlivem na rychlost a kvalitu tvorby kostni tkdné, na rozdil od standardni pevné fixa-
ce vykazujici delsi dobu formace svalku a jeho horsi kvalitu. Automatizovana cinnost zafizeni
umoznuje pobyt pacienta v domacim prostfedi a nevyvoldva nepfijemné Gcinky na jeho orga-
nismus. Tyto aspekty jsou zékladnim predpokladem pro vykonavani pfirozeného fyziologického
pohybu, ktery mé prokazany zasadni vliv na kvalitu nové kostni tkané.

Celkova hodnota denni distrakce zlistava v tomto prvotnim navrhu shodna s béznym
postupem soucasné praxe (15), (16), kvalitativné prokazuje vyssi aroven formace svalku
a tim i moznost vétsi denni distrakce v dalSim navrhu a experimentu. Souc¢asny navrh
aplikuje na zacatku aktivni ¢tyfhodinové faze prolongacni skok 0,25 mm a poté v deseti-
minutovych intervalech cyklické zatézovani o amplitudach 0,1 mm. Prolongace a velikosti
frekvenci oscilaci Ize aktualné softwarové ménit nejenom na pocatku léceni, ale také
v jeho prubéhu (17).
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Obr. 6. Konstrukce dynamického elektronického distrakéniho fixatoru. Zafizeni vytvari komplexni mechanicky
a elektronicky systém zajistujici softwarové fizeni prolongace a oscilace kostnich fragmentd. Vedeni prolongace
je linedrni, s dostate¢nou ohybovou tuhosti systému. Konstrukéné je transformace Sroubovicového pohybu
prevedena na pohyb pfimocary.
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POPIS KONSTRUKCNIHO USPORADANI

Dynamicky extenzor se sklada z pohybové ¢asti a dvou nosicli kostnich Sroubd.

Zakladem pohybové ¢asti jsou soustiedné ulozené trubky (vnéjsi trubka [1], vnitini trubka
[2]). Osovy pohyb s minimalni vali umoznuje kulickova klec, kterd zaroven zajistuje dostatecnou
ohybovou tuhost. Krajni polohy pohybového Ustroji vymezuji dva dily: uzavér [9] a zardzka [10].
V dilu [9] jsou vyvrtany otvory pro pfipojeni motoru a je spojen s vnéjsi trubkou metrickym
zavitem. V dilu [10] je zhotovend dradzka pro pero [19], které s podélnou drdzkou na vnitini
trubce zabranuje rota¢nimu pohybu mezi vnitini a vnéjsi trubkou a tim prevadi rotacni pohyb
kulickového Sroubu na posuvny. Objimka [11] je zasroubovana do vnitini trubky a slouzi ke spo-
jeni kulickového Sroubu s extenzorem. Vedeni $roubu [18] je nalisovano na konci kulickového
Sroubu a drzi ho stéle v ose pfistroje.

Nosice kostnich Sroubll jsou shodné a lisi se pouze dily: drzék HL [3] a drzék HP [5], které
sviraji extenzor na jednom; a drzak DL [4] a drzak DP [6], které sviraji extenzor na druhém konci.
Déle umoznuji natoceni drzaku hieb [7] ve dvou osach a pevné upnout az 6 kostnich hiebu
o praméru 7mm. Do levych ¢asti objimek jsou nalisované vlozky [15] s kuzelovym otvorem,
které jsou spojeny pomoci ¢epu kuzelového [13] s kaminkem [12]. Drzak hiebd [7] md na jedné
strané zhotovenou drazku pro panel [8] a na druhé vysoustruzenou kuzelovou diru pro kaminek
[12]. Dily [7], [8] a [12] stahuje ¢ep [14] a matice imbus M6 [17].

ELEKTRONICKE PROGRAMOVACI A RIDICi CASTI ZEVNIHO
DISTRAKCNIHO FIXATORU

Ridici jednotka slouzi k autonomnimu napéajeni a fizeni oscilaci zevniho fixatoru, jehoz
mechanicky pohyb je zajistén motorem Maxon Amax-19 (typ 110098) spolu s prevodovkou GP
22 C (typ 144005) s pfevodovym pomérem 850:1. Ke zpétnovazebni kontrole pohybu slouzi
integrovany 3kandlovy magneticky enkodér MR (typ 201940). Parametry polohovani jsou

Obr. 7. Elektronickd odnimatelna programovaci Obr. 8. Elektronicka fidici jednotka s akumulatorem
jednotka. a pamétovym modulem.
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programovatelné prostfednictvim specialniho jednoucelového programovaciho panelu
nebo prostfednictvim USB a PC. Obecné se jednd o kontrolovany pohyb jednim a nésledné
druhym smérem, s tim, Ze na konci kazdého cyklu zdstane vysuvna cast fixatoru na pozadované
hlading, kterou diky své mechanické samosvornosti udrzi.

ZAVERY

1. Elektronicky distrakéni fixator (EDF) umoziiuje volit spektra frekvenci a amplitud kmitani
kostnich fragment, na rozdil od dosud pouzivanych distrak¢nich fixatort (jednostrannych
nebo kruhovych prolongatort dle llizarova). EDF tak pfispiva ke stimulacim modelace
a remodelacim kostni tkané.

2. EDF je nastrojem pro ucinné a programové fizené osteogenni stimulace kostnich
bunék. Pomoci EDF Ize vyvozovat nejenom velikosti fyziologickych sil, ale také velikosti
dil¢ich statickych posunli nebo amplitud kmitani (0,7 mm a vice), které Ize rozdélit do 24
hodinovych cykld tak, aby byla zarucena denni distrakce, na priklad 1 - 1,5 mm. Dilezita je
i moznost definovat a programovat v pfistroji faze klidu.

3. Prostiednictvim EDF jsou do tekutiny v siti mezibunécnych kandlkd a lakun osteocytl
vnadeny tahové/tlakové impulsy, jejichz funkci je pfiblizit disipované ionty a nékteré
specializované molekuly (na piiklad acetylcholinové molekuly) co nejrychleji
a v nejvétsim mnozstvi k povrchiim osteocytu.

4. Prostrednictvim elektronického distrak¢niho fixatoru (EDF) dochazi pfi tocich extraceluldrni
tekutiny rovnéz ke stimulacim integrind.

5. EDF umoziiuje zajistovat volitelné dlouhé ,klidové - odpocinkové” doby, nutné pro
zajisténi doby kaskadovych prenost informaci do cytoskeletu osteocytll. V. ném poté
probihaji metabolické a transkripéni procesy.

6. Volba fyziologicky ,pfijatelné” frekvence kmitani zavisi na volbé doby kmitu. Doba mezi
dvéma naslednymi pulznimi vinami tekutiny v lakunach osteocytll musi byt takova, aby
byla zajisténa resensitiace receptori. Obnoveni mechanosensitivity je nutné na priklad
u iontovych kanélkovych protein(.

Podékovani:

Finanéni prostiedky pro feieni projektu byly poskytnuty MSMT: Vyzkumny zamér
¢. 68400770012 a Fakultou stavebni CVUT v Praze.
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PUVODNI PRACE | ORIGINAL PAPERS

KINEMATICKA ANALYZA UDERNYCH TECHNIK
ACHILLES TENDON DISORDERS IN ORIENTEERS
STRAUS Jiti", Cermak Martin?

Y Vysoka skola Karlovy Vary
2 Policejni akademie CR v Praze

ABSTRAKT

Prispévek analyzuje ¢asovou relaci kopu a uderu. V ¢lanku jsou popsany experimenty,
které byly provedeny se skupinou pokusnych osob trénovanych i netrénovanych, muzt i zen.
Experimenty byly ziskdny hodnoty, které exaktné vyjadiuji ¢asové relace kopu a uderu. Doba
trvéni jednotlivych technik nepfesahuje jednu sekundu. Spodni ¢asové hranice jednotlivych
technik je vétsi nez 0,3 sekundy. Doba trvani jednotlivych technik uvnit skupiny muzid a zen se
piilis nelisi. Rozdil mGzeme spise zpozorovat v namérené okamzité rychlosti, kde dlouhodobym
cvicenim provadéné techniky dosdhneme lepsich vysledkl. Dobu trvani kopu pfimého byla
zjisténa 0,7 sekundy, okamzité rychlosti 13,9 m/s. Pfi ideru u muzd se pohybuje v rozmezi od
0,4-0,5 sekundy, u Zen byl zjisténa casovy interval 0,5-0,6 sekundy. Primérna dopadova rych-
lost ruky byla zjisténa 9,7 m/s.

Klicova slova: Uder, kop, biomechanika, reakéni ¢as

ABSTRACT

The paper analyzes the kick-and-strike temporal relation, describing experiments per-
formed with a group of both trained and untrained men and women. The values obtained by
these experiments precisely correspond with the kick-and-strike temporal relation. The duration
of the individual techniques does not exceed one second. The lower time limit of individual
techniques exceeds 0.3 seconds. The duration of the individual techniques within the tested
group of men and women does not differ too much. The only difference can be observed in the
immediate speed measured, where a long-term exercise of this technique may help to achieve
better results. The duration of the direct kick was measured at 0.7 seconds, its immediate speed
being 13.9 m/s. When performed by men, the strike ranges from 0.4-0.5 seconds; when per-
formed by women, the interval ranges from 0.5 to 0.6 seconds. The average impact speed of
hand has been clocked at 9.7 m/s.

Keywords: Punch, Kick, Biomechanics, Reaction Time.
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uvoD

Rychlost pohybu a ¢as provedeni tderné akce je dilezitym faktorem bojovych akci a posu-
zovani stfetného boje z hlediska forenzni biomechaniky. Rychlost provedeni pohybové akce je
zavisla na latentni pohybové reakci, rychlosti svalového stahu a pohybové rychlosti provedeni
vlastni akce. V této praci jsme se zaméfili na pilotni vyzkum celkového ¢asu provedeni pohybové
akce a ¢as vlastniho pohybového aktu pro pfipad tderu nebo kopu. Cilem vyzkumu bylo méfeni
dvou skupin casu pfi provedeni udernych akci. Zjistovali jsme celkovy cas provedeni pohybové
akce (se véemi pfipravnymi, avizovanymi souhyby téla) a déle ¢as provedeni vlastni akce uderu
nebo kopu.
vyssich mozkovych funkci. Pfi volnich reakcich je signal z oka nebo jiného smyslového orgéanu,
resp. nékolika smyslovych orgén(i zéroven, posildn do motorickych center mozku, které jej zpra-
cuji, urci podstatu odezvy a transportuji dany pokyn svalim, jejz nasledné vykonaji reakci, a to
po uplynuti ur¢itého ¢asového intervalu tj. participace perceptualniho, kognitivniho a moto-
rického systému. Na zadany podnét vsak nereaguje ¢lovék svalovou reakci bezprostiedné, ale
s uréitym zpozdénim. Délka reakéni doby je fyziologicky ohranic¢ena a do jisté miry ovliviuje
rychlost celého pohybového ukonu (fakticky celkového trvani pohybu), cozZ je nesmirné dilezi-
té zejména pro pohybové akty velmi kratkého trvani, fddové sekundy. Reak¢ni rychlost je také
mimoradné vyznamna pfi fedeni konkrétnich (pfedem stanovenych) motorickych ¢&innosti, pfi
nichz dochazi k zapojeni velkych svalovych skupin (1).

Reakeni rychlost je také mimofadné vyznamna pfi feseni vybérovych motorickych cinnosti,
pfi nichz dochazi k zapojeni velkych svalovych skupin. Ve forenzni biomechanice se v poslednich
letech ukazuje jako velmi aktudIni otdzka feseni vnéjsich a vnitinich vlivd na reakéni cas a vlastni
motorickou ¢innost. Pro napsani tohoto ¢lanku byly vyuzity vystupy z vyzkumu (2) (3) (4).

Casové relace predstavuje méfeny ¢asovy Usek a vztah méfeného ¢asového Useku mezi
provéadénou technikou kopu a provadénou technikou uderu. V literatufe jsou popsany nékteré
experimentélné zjisténé hodnoty (5) (6) (7) (8) (9) (10) (11) (12), ale pfi detailnéjsim studiu Ize
zjistit, Ze se vyznamné lisi metodika méreni.

V nasem pilotnim vyzkumu jsme si polozili nasledujici zakladni otdzky - Jak dlouho trva
jednotliva technika kopu ¢i uderu jako celku? Jak dlouho trva pohyb samotné ruky nebo nohy
pfi uderu ¢i kopu? Jsou rychlejsi techniky kopu nebo uderu?

V literature jsou diskutovany casové intervaly (relace, doba realizace tderu), ale v zajmu
objektivy je nutné uvést, Ze se zjisténé hodnoty lisi podle metodiky méfeni. Napf. Nachodsky
(13) uvadi rychlost uderu horni koncetinou (dopadajici segment je ruka nebo noha), pro pra-
mérné hodnoty (s) jsou pro jednotlivé pohybové akce nasleduijici:

— pfimy Uder 0,164 s (pést u ucha),

— postranni pfimy uder 0,134 s (pést u ucha),

— Uder stranou 0,144 s,

— Uder shora 0,156 s (zalokti zvednuto o 45°, predlokti skr¢eno),

— kruzny tuder zdola 0,156 s (napjata horni koncetina z pfipazeni),

— kruzny tUder shora 0,177 s (napjata paze ve vzpazeni),
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— koncovy uder shora 0,105 s (zalokti vodorovné, pést nad ramenem),
— kyvny kop stranou ze stoje spatného 0,328 s,

— kyvny kop stranou ze stoje ¢elného 0,574 s,

— kyvny kop stranou ze stoje Sirokého ¢elného 0,672 s (na hlavu),

— primy kop stranou ze stoje spatného 0,458 s (na hlavu),

— koncovy kop zdola ze stoje spatného 0,175 s (do 45°),

— kop kolenem zdola ze stoje spatného 0,175 s (do 90°).

Experimentalni vysledky publikoval Novak, Skoupy, Spi¢ka (5), uvadéji podle naeho nazoru
velmi kratkou dobu trvéni udernych akci, napf. pro pfimy thoz zmérili nejkratsi dobu 0,091 s
a bézné hodnoty 0,12-0,15 s. Dale pro obloukovy kop zdola z bojového stfehu vzdélenéjsi
nohou do 90° uvadéji zmérené hodnoty bézné 0,30-0,32 s, nejkratsi hodnoty je 0,277 s.

MATERIAL A METODY

Pro tento experiment bylo zvoleno dvanact figurantd, z ¢ehoz polovinu tvofi profesionalni
sportovci v oblasti bojovych sportd a druhou polovinu tvoii neprofesionédlové, tj. osoby bez
osvojené techniky kopu. Je obecné znamo, Ze sportovni dovednost rozviji jak dynamickou, tech-
nickou, tak svalovou stranku (14). Vékova hranice figurant dosahuje 19-35 let. Reprezentativni
vzorek zahrnuje z 58 % muze a z 42 % zeny bézného somatotypu.

V zajmu exaktniho méfeni jsme si definovali zékladni techniky kopu, ¢as jednotlivych tech-
nik kop(l oznac¢ime t,:

t,q = Casova relace kopu vedeného do oblasti genitalii,

t, = Casova relace kopu obloukového,

t,, = Casova relace kopu pfimého.

Cas jednotlivych technik tdert ponese znacku t; :
tg, = Casova relace ideru vedeného pfimo,

tys = ¢asova relace uderu obloukového,

tys = Casova relace uderu fackou.

Jednotlivé techniky kopii a udera

Pfi vybéru jednotlivych technik se vzala v ivahu ¢etnost vyskytu technik v praktické strénce,
tedy cetnost vyskytu pouli¢ni. Vzhledem k neprebernému mnozstvi technik koptd a udert byli
tyto jednotlivé techniky také voleny z hlediska moznosti proveditelnosti u figurantl. Vétsina
uderG a kopu vychazi ze zakladniho bojového postoje, ale berme v potaz, ze kazdy sportovec
v dané oblasti si vytfibi jemu nejpfirozenéjsi bojovy postoj a tedy ze zdkladniho bojového
postoje spise vychdzi neprofesionalové (7).
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Uder p¥imy

Vychazi ze zdkladniho bojového posto-
je. Uder pfimy je veden ze zadni pokrée-
né paze pfimo k cili, nejkratsi moznou ces-
tou. Cil u zkoumaného uUderu se nachazi
v urovni hlavy figuranta provadéjiciho akci.
Uder ptimy zpravidla zasahuje nos ¢i bradu
v oblasti obli¢eje. Uderovou plochou je, pést
respektive péstni klouby (obr. 1).

Uder obloukovy

Vlychazi ze zékladniho bojového postoje,
kde pred provadénou akci se nachazi paze
v zadni poloze. Uder stranou je veden ze
zadni polohy pokrcené paze obloukem k cili
v urovni hlavy figuranta provadéjiciho akci.
Tento uder zasahuje oblast tvare, licni kost,
popfipadé spanek. Mezi sportovci se nazyva
levy ¢&i pravy hak. Uderova plocha je obdob-
na jako u pfimého uderu (obr. 2).

Bo¢ni uder otevienou dlani ,facka”

Vlychdzi ze zakladniho postoje, to jest
postoj, ktery neni bojovy, mirné rozkroceny,
kde jsou obé nohy téméi v jedné roviné.
Muizeme ho povazovat za postoj pfirozeny
individudInimu jedinci. Facka vychazi z nata-
Zené paze podél téla, jejiz drdha béhem akce
opisuje obloukovy tvar. Uder je zpravidla
zacilen do oblasti tvare, uderovou plochou
je dlan (obr. 3).

Kop pfimy

Tato technika se provadi ze zdkladniho
bojového postoje pfimou cestou k cili do
oblasti bficha ze zadni nohy. Uderovou plo-
chou techniky je vrchni ¢ast chodidla. Ve
svété bojovych sportll je znam jako ,push
kick” (obr. 4).

Obr 3. Bo¢ni uder otevienou dlani,facka”
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Kop do genitalii

Kop vedeny zadni nohou ze zakladniho
bojového postoje do oblasti a vyse genitalii.
Kop se provadi pfimo, tedy tou nejkrat-
§i moznou cestou. Uderova plocha u této
provadéné techniky je rlizna v zavislosti na
druhu bojového uméni. Zpravidla je ude-
rovou plochou nért nebo spodni ¢ast kosti
holeni (obr. 5).

Kop obloukovy

Obr 4. Kop pfimy Jak uz z ndzvu vyplyva, jedna se o kop
|r ze zadni nohy vedeny ze zdkladniho bojo-
. vého postoje, ktery sméfuje k cili v zavislosti
na technice daného bojového uméni. Bud
to je technika provadéna nejkratsi moznou
cestou, to jest pres rotaci bokd, kde nart se
stdva uderovou plochou nebo kop vedeny
obloukem k cili, kde se stava uderovou plo-
chou holen (obr. 6).

Méfeni casu jsme provadéli analyzou
snimkd snimanych vysokorychlostni kame-
rou v rezimu 300 fps (300 snimk{ za sekun-
du). Experiment byl proveden v uUpolové
télocvicné. Kamera byla ukotvena na stativu
a umisténa tak, aby snimala figuranty z pro-
filu, ktefi provadéli akce ve vyméreném pro-
storu na tatami do lap( a odrazecl. Kazdy
kop ¢i uder byl tfikrdt zaznamenan a vybran
ten nejlepsi mozny. Nejprve byly zazname-
nany vsechny udery u kazdého figuranta
zvlast a poté viechny kopy. Kazdy figurant
byl s danou technikou prakticky sezndmen.
Po ozndmeni zapnuti rezimu zdznamu se
figurant pripravil a ze své vlastni iniciativy
proved| akci, kterou vicekrat neopakoval.
Béhem méreni byl figurantiim navlecen
reflexni prouzek pro lepsi vyhodnocovani
zkoumané oblasti.

Obr 6. Kop obloukovy
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MERENI JEDNOTLIVYCH TECHNIK

Prvni ¢asovy interval

Jednotlivé techniky byly zkoumany v profesionalnim programu na Upravu a zpracovani
videi, kde byla mozna orientace po jednom snimku za sekundu. Zkouman byl zejména prvni
pohyb ¢i impulz, z kterého bezprostiedné vychézela provadénd akce. Prvni ¢asovy interval
zahrnoval celkovy ¢as od pocate¢niho jakéhokoliv,signalniho pohybu téla” a ukoncen byl zasa-
Zenim cile. Tento pocin se zkoumal jak u Gderl paze, tak u kopU, nepfihlizelo se k vrchni nebo
spodni ¢asti téla, nybrz k télu jako celku.

Druhy ¢asovy interval

U jednotlivych technik kopl byla doba provedeni kopu samotného. Méreny casovy Usek
zacinal ztratou kontaktu chodidla, nevyjimaje prsty u chodidla a koncil zasazenim daného cile
uderovou plochou provadéné techniky. Tento ¢asovy Usek byl méren proto, Ze se zde projevuje
technicka zdatnost jedince zkrétit takovyto Usek nebo tento Usek urazit za co moznd nejkratsi
as. Tento Casovy Usek byl také zkouman z diivodu reakce schopnosti neprofesionalniho protiv-
nika, ktery nenfi vytrénovan sledovat impulz prvotni.

Obr. 7 - Schéma méfeni ¢asi pohybové akce.

t; - je pocatek, kdy provede cvi¢enec jakykoliv | | Cas celkového provedeni akce - kopu, ideru
(byt nepatrny) pohyb, napf. pohyb bokd,
ramen, ktery navozuje celkovy pohyb téla.

t, - je pocatek pohybu ruky nebo nohy (tderny
segment téla) smérem k cili.

t; - je okamzik zasazeni cile, konec méteni.

Cas vlastni pohybové akce - kopu, ideru

| |
T

Méfeni drahy sledovaného bodu (seg-
mentu téla) bylo provedeno metodou tra-
sovani track motion. Podstata této metody
spociva ve sledovani predem zvoleného bodu
ve video sekvenci v profesionalnim progra-
mu na Upravu videi. Drdha byla pfedevsim
mérena z dlvodu stanoveni okamzité rych-
losti jednotlivych technik. Proces track moti-
on spociva v orientaci systému barev R, G, B
(red, green, blue). Tyto barvy Cervend, zelend,
modra jsou zakladni barvy, které jsou procen-
tudlné obsazeny v kazdé barevné ¢asti videa,
a podle procentuélniho poméru téchto barev
program rozezna, o kterou barvu se jedna.
Z tohoto vyplyva, jestlize umistim trasovaci
bod na jakoukoli barevnou ¢ast videa (napf.

Obr 8. Draha a cas pti pfimém kopu.
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ruku), program pozng, o jakou barvu se jednd a této barvy se drzi. Trasovaci bod se nalézd v pro-
storu dvou odstupnovanych geometrickych tvard jako je ¢tverec nebo obdélnik podle nastaveni
geometrického tvaru. Prvni stupen Ctverce ¢&i obdélniku ma mensi pomér stran a je vlozen do
druhého stupné ctverce ¢i obdélniku. Prvnim stupném tedy vymezujeme barevné spektrum
barev, v kterém se nachazi trasovaci bod a druhy stupen toto spektrum rozsifuje o barvy jiz
méné podobné a tim zajistuje lepsi orientaci programu v komparaci barev. Video efekt po ¢as-
tecné Upravé zanechédva tenkou ¢aru za trasovanym bodem a tim ndm vznika viditelnd kfivka
pohybu bodu, takto to bylo provedeno celkem u 72 video sekvenci.

VYSLEDKY

Viysledky byly rozdéleny podle druhu akce a schopnostech figuranta. Tabulka 1 obsahuje
pramérné vysledky mérenych akci celkového casu provedeni pohybové techniky (t;), ¢asu
provedeni vlastni uderné techniky (t,) a okamzité rychlosti (v). Jednotlivé ¢asové useky uve-
dené v tabulce 1 jsou zapsany v sekundach zaokrouhlené na dvé desetinnd mista. Okamzita
rychlost v tabulce 1 je zapsana v urazenych metrech za jednu sekundu zaokrouhlena na jedno
desetinné misto. K vypoctu okamzité rychlosti bylo potfeba zméreni drahy jednotlivych technik,
ale vzhledem k nedostatku objektivnich znakl u techniky obloukového uderu, facky a oblouko-
vého kopu, tak méfeno nebylo. Vysledky v tabulce 1 u okamZité rychlosti se tykaji tedy uderu
ptimého, kopu do oblasti genitalii a kopu piimého. U ostatnich typd uderd nebylo mozné zjistit
presné drahu pohybu dopadajiciho segmentu téla.

Muz profi. Zena profi. Muz neprofi. ~ Zena neprofi.

Druh akce

t t, \Y% t; t, \Y t t, \Y t t, \%
Uder pfimy 0,43 0,28 11,9 052 034 83 045 033 98 061 043 8
Uder obloukovy 048 038 x 049 035 x 049 036 x 073 065 x
Facka 042 025 x 073 057 x 048 039 x 083 0,77 x
Kop do oblasti genitélii 0,52 0,21 158 0,57 0,19 12,3 0,56 0,18 14,6 0,67 0,28 10,4
Kop obloukovy 069 023 x 067 022 x 065 021 x 085 029 x
Kop pfimy 0,70 0,29 85 068 029 85 0,72 025 11,2 0,74 032 8,7
Tabulka 1
DISKUSE

Uder pFimy - z vysledku experimentalniho méreni tedy vyplyva, ze nejlepsiho vysledku tip1
(¢asova relace uderu pfimého, kde pocatkem méreni je prvotni impulz) dosahovali muzi profe-
sionalni sportovci z oblasti bojovych sportl a to s ¢asem 0,43 sekundy. Avsak vysledek u muz
neprofesional( neskyta vyznamny rozdil. Lze tedy konstatovat, Ze t;, u muzi se pohybuje
v rozmezi od 0,4-0,5 sekundy.
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Mezi Zenami byl rozdil zfetelnéj3i, Zeny profesionalky dosahovaly vysledku t,; o jednu seti-
nu mensi nez zeny neprofesionalky. Z toho tedy vyplyva, ze pfimy uder od prvniho impulzu po
zasazeni cile zena provede za 0,5-0,6 sekundy. Spodni hranice Uderu ptimého dosahl figurant
Cislo 9, ktery dokazal celou akci provést za 0,31 sekundy. Oproti tomu vrchni hranici tderu pfi-
mého dosahl figurant 4 za 0,8 sekundy. Z namérenych Gdaju |ze tedy usuzovat, Ze ¢asova relace
celé akce pfimého uderu trvé zhruba 0,5 sekundy.

Treti méfeny casovy Usek u uderu pfimého se lisi mezi reprezentativnimi skupinami o 0,1
sekundy, kde nejlepsiho vysledku dosahovala skupina profesionald.

Aritmetickym priimérem okamzité rychlosti Uderu ptimého vsech zucastnénych figurant( je
Nejlepsich vysledkl dosahovali profesionélové, ktefi byli o 2 m/s rychlejsi nez muzi neprofesio-
néalové a 0 4 m/s nez Zeny, které dosahovaly podobného vysledku 8 m/s.

Uder obloukovy - vysledky jasné naznacuiji, Ze v této technice se téméF neprojevuje rozdil
mezi muzskym a Zenskym pohlavim v profesionalni skupiné. Doba t;,; mezi vsemi figuranty
a tedy doba dané techniky je pfibliznd dobé uderu pfimému. Nejlepsi mozny vysledek namére-
ny béhem experimentu je 0,36 sekundy a za nejdelsi dobu provedeni techniky je 0,91 sekundy.

Bo¢ni uder otevienou dlani ,facka” - na prvni pohled se technika ,facky” jevi jako dlou-
ho trvajici akce, ale vysledky jsou dikazem o opaku trvani této techniky. Dokonce prdmérnou
dobu trvani techniky u profesionélnich sportovcl predbéhla uder pfimy, coz je pozoruhodné
z pohledu biomechanického hodnoceni. U zen se doba trvani akce prodlouzila oproti ostatnim
technikdm a to zhruba o 0,2 sekundy. Obecné pro techniku facky plati, Ze doba trvani je kolem
0,6 sekundy. Nejlepsi mozny dosazeny vysledek byl 0,33 sekundy a nejhorsi zméren 0,98 sekun-
dy, tedy témér jedna sekunda.

Kop do oblasti genitalii — u techniky kopu do oblasti genitalii bylo naméfeno t; v rozmezi
0,5-0,7 sekundy, z ¢ehoz vyplyva primérna doba trvani provddéné akce 0,6 sekundy. Technika
byla v kratSim casovém uUseku provadéna u muzd, ktefi dosahovali i vétsi okamzité rychlosti.
Nejrychlejsi zaznamenany kop dosahoval rychlosti 17,4 m/s, naopak nejpomalejsi 10,4 m/s.

Kop obloukovy - u této techniky Zzeny profesionalky dosdhly nepatrné lepsich vysledk
nez muzi a dosahly tak nejlepsiho vysledku 0,67 sekundy. Obecné Ize konstatovat dobu trvéni
obloukového kopu na 0,7 sekundy. Nejdéle trvajici provedena akce trvala 0,9 sekundy a za nej-
kratsi dobu tato akce byla provedena za 0,48 sekundy. U této techniky byly vypozorovény velké
rozdily v zavislosti na zdatnosti jedince a zejména v zavislosti nabytych zkusenostech z konkrét-
ni bojové oblasti, a proto je zde docileno rozdilu az 0,5 sekundy mezi figuranty.

Kop pfimy - Obecné Ize konstatovat dobu trvani kopu piimého na 0,7 sekundy mezi
skupinami profesionall a neprofesionald. Pfi méfeni okamzité rychlosti dochazelo k zajima-
vym vysledkdm. Nejrychlejsi zaznamenany kop pfimy dosahuje okamzité rychlosti 13,9 m/s.
Prevézné lepsich vysledkd dosahovali neprofesiondlni figuranti, coz vedlo mnohokrate k pre-
zkoumdéni méreni. Nicméné matematika je neomylna a tak se muselo danou techniku peclivé
pozorovat a zjistit, jak je toto mozné.

Pfi pozorovani jednotlivych sekvenci jsme dospéli k zavéru, ze u kopu pfimého dochazi
k riznému provedeni techniky. Neprofesionalni figuranti zejména zeny provadély akci kopu
ptimého z mensi vzdalenosti nez zeny profesionalky. Profesiondlové kop pfimy provadi na
vétsi vzdalenost z divody, aby prekonali putativni bez kontaktni vzdalenosti na vzdélenost
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kontaktni a tim prekvapili soupefe. Dalsi odlisnost Ize spatfovat v zamysleném Gcelu techniky.
Neprofesionalové voli Gcel spise zasahu se snahou zpUsobit podobny efekt, ktery se dostava pfi
uderu ptimém do oblasti bficha, kdeZto profesionalni sportovci se snaZi touto technikou nepfi-
tele vyhodit z bojového postoje, ktery poskytuje stabilitu, do nestabilni polohy. Touto technikou
profesiondlni sportovci soupere odstrci, destabilizuji a dostavaji se na kontaktni vzdalenost pro
dalsi bojové techniky.

Jelikoz technika neprofesiondll je chdpana jako uder, tak pred cilem objektu je noha téméf
ve vodorovné poloze, a tedy celkovym zrychlenim propnutého kolene se dostava efekt vétsi oka-
mzité rychlosti. Koleno profesionalnich sportovcd pied cilovym objektem se nachazi ve skrcené
poloze a postupnym opiranim odtlacovaného objektu se noha dostava do vodorovné polohy.

Zajimavé je srovnani s vysledky uvedenymi v tvodu tohoto ¢lanku, které byly publikovany
v literatufe. Hodnoty casu provedeni pfimého uderu jsou 0,164 s podle (13), v intervalu od 0,12
do 0,15 s podle (5) a ndmi ziskané hodnoty jsou 0,28-0,33 pro muze a 0,34-0,43 s pro Zzeny. Nami
ziskané vysledky jsou fadové srovnatelné s publikovanymi Gdaji pouze v pfipadech, kdy uvazu-
jeme provedeni pouze interval t, (interval ¢asu od pocatku pohybu segmentu k cili do okamziku
dopadu na cil). Delsi ¢asovy interval zjistime tehdy, kdyz je uvazovan cely pohyb téla i s pocatec-

ZAVER

Studiem, experimentalnim mérenim a vyhodnocovanim tato pilotni prace poskytuje ¢aso-
vé intervaly provedeni tdernych technik kopu a tderu. Obecné tedy lze ¥ici, ze celkova doba
trvani jednotlivych technik neptesahuje jednu sekundu. Vyrazné rozdily byly zjistény mezi
vlastnim provedenim Uderu a celé akce. Spodni ¢asova hranice jednotlivych technik je vétsi nez
0,3 sekundy. Dobu trvani kopu pfimého byla zjisténa 0,7 sekundy, okamzité rychlosti 13,9 m/s.
Pfi uderu u muzli se pohybuje v rozmezi od 0,4-0,5 sekundy, u Zen byl zjisténa casovy interval
0,5-0,6 sekundy. Primérna dopadova rychlost ruky byla zjisténa 9,7 m/s.

Ukazuje se, Ze utocici osoba pfed udernou technikou zacina nejprve pohyb jinych casti téla
(nejcastéji pohyb bokd, ramen) a ,naznacuje, avizuje” vlastni provedeni uderu. Doba souhybl
téla, které predchazi provedeni Uderu je vétsinou znacné delsi, nez je provedeni Uderu nebo
kopu. Napf. u pfimého kopu byl zméren celkovy ¢as pohybu téla pfi provedeni 0,70 s, ale vlastni
provedeni kopu (tedy doba od ztraty kontaktu nohy s podloZkou do okamzZiku zasahu cile) bylo
jen 0,29 s. Z toho plyne, ze témér 0,4 s trvaly pfipravné souhyby téla, které cvicenému sportovci
mohou avizovat provedeni kopu.

Shrnutim jednotlivych vysledkd profesiondlnich a neprofesiondlnich figurantd mizeme
vyslovit zavér, ze doba trvani jednotlivych technik uvniti skupiny muzl a zen se pfilis nelisi.
Rozdil mdzeme spise zpozorovat v namérené okamzité rychlosti, kde dlouhodobym cvic¢enim
provadéné techniky dosdhneme lepsich vysledkd.

Pribéznym cvi¢enim danych technik je mozné pohyb tderu zkoordinovat, zapojit vice svalli
a hlavné dosahovat maximalni rychlosti tésné pred zdsahem do cilového objektu. Je to také
jeden z ddvodu pro¢ néktefi figuranti ve vyslednych tabulkdch s mensi dobou trvani celé bojové
akce dosahuji mensi rychlosti.

74 LOCOMOTOR SYSTEM vol. 21, 2014, No. 1+2



Pilotni vyzkum naznacuje moznosti pro daldi rozsahlejsi a systematicky vyzkum méreni
¢asovych relaci pro provedeni tdernych akci. Analogicky chceme v budoucnu méfit i obranné
akce a naslednym porovnanim stanovit moznosti u¢inné obrany a efektivniho utoku. Vysledky
je mozné vyuzit jednak v kriminalistice, pfi feSeni biomechanické analyzy stfetného boje, posou-
zeni mozné nejkratsi doby trvani provedeni ideru nebo kopu a také ve sportovni problematice
pfi posuzovani vykonnosti profesiondlnich sportovct.

V8echny naméfené hodnoty jsou uvedeny v tabulce 2.

cas v sekundach uder pfimy uder stranou facka
jméno cas A cas B v casA2 casB2 casA3 c¢as B
figurant 1 0,45 0,31 7,8 0,44 0,41 0,58 0,28
figurant 2 0,53 0,38 7,5 0,50 0,30 0,78 0,70
figurant 3 0,57 0,34 9,5 0,51 0,35 0,84 0,73
figurant 4 0,80 0,46 7.3 0,91 0,85 0,98 0,86
figurant 5 0,43 0,40 8,7 0,55 0,44 0,68 0,68
figurant 6 0,52 0,29 13,2 0,59 0,48 0,43 0,25
figurant 7 0,40 0,29 11,4 0,40 0,29 0,49 0,29
figurant 8 0,37 0,28 11,0 0,45 0,38 0,35 0,23
figurant 9 0,31 0,21 9,2 0,36 0,30 0,33 0,21
figurant 10 0,56 0,40 10,4 0,60 0,40 0,59 0,59
figurant 11 0,50 0,34 10,4 0,46 0,32 0,38 0,28
figurant 12 0,45 0,38 9,4 0,53 0,43 0,60 0,47

0,49 0,34 9,65 0,53 0,41 0,59 0,46

cas v sekundach  kop do oblsti genitalii kop stranou kop pfimy
jméno cas A4 casB3 v2 cas A5 casB4 casA6 casB5 v3
figurant 1 0,57 0,17 10,6 0,60 0,22 0,69 0,27 10,6
figurant 2 0,59 0,20 11,7 0,77 0,26 0,64 0,31 6,5
figurant 3 0,56 0,21 14,4 0,63 0,20 0,72 0,28 8,4
figurant 4 0,71 0,31 10,4 0,90 0,32 0,82 0,31 10,0
figurant 5 0,63 0,26 10,5 0,79 0,26 0,66 0,33 74
figurant 6 0,55 0,21 17,2 0,69 0,23 0,69 0,27 10,1
figurant 7 0,57 0,27 12,7 0,90 0,24 0,76 0,32 8,8
figurant 8 0,43 0,17 17,4 0,50 0,22 0,65 0,29 6,7
figurant 9 0,37 0,15 16,3 0,48 0,19 0,70 0,18 13,9
figurant 10 0,71 0,19 17,0 0,79 0,23 0,77 0,34 10,2
figurant 11 0,54 0,18 10,9 0,58 0,21 0,62 0,24 9,9
figurant 12 0,60 0,20 14,1 0,75 0,22 0,78 0,25 10,9

0,57 0,21 13,60 0,70 0,23 0,71 0,28 9,44

Tabulka 2 - Vsechny namérené hodnoty.
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KAZUISTIKY | CASE REPORTS

BILATERAL FEMORAL NECK FRACTURES IN AN AUTISTIC
CHILD: EXPLORING THE IMPACT OF MECHANICAL
FACTORS IN CHRONIC DISABILITY

SUTTOR S. A, MUNNS C. AND BELLEMORE M. C.

Department of Orthopaedic Surgery and Department of Endocrinology
The Children’s Hospital at Westmead, Sydney, Australia.

ABSTRACT

Bilateral femoral neck fractures are rare in cases without a significant history of trauma. In
children and adolescents with this presentation, examination of bone density is almost certain
to reveal a causative defect. Our case report deals with the rare presentation of an adolescent
with bilateral femoral fractures after a low-energy fall, and discusses the interplay of mechanical
and illness-related factors in the setting of severe autism that led to this complication.

Key words: low energy femoral neck fractures, autism, mechanical factors, secondary osteo-
porosis

INTRODUCTION

Chronic disability can prevent children from attaining their peak bone mass, either due
to nutritional deficiencies or lack of weight-bearing activity (1, 2, 3, 4, 5, 6, 7). Secondary
osteoporosis may result, leading to fractures in later life from minor trauma. We present a rare
case of an adolescent with severe autism and hypogammaglobulinaemia, where mechanical
factors contributed to the development of osteoporosis and subsequent bilateral femoral neck
fractures with minor trauma.

CASE

A 17 year old Caucasian boy presented to the Emergency Department of his local hospital
after a witnessed simple fall in his bathroom. Despite the low-energy impact of the fall, he indi-
cated significant distress and refused to weight-bear. Previously he was independently mobile.
He was transferred to a tertiary paediatric centre by ambulance for further management.
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He had a complex past medical history with severe autism and IgG subclass hypogammaglob-
ulinaemia for which he was being treated with regular Intragam infusions. He also had trigeminal
neuralgia and multiple allergies. Although he was previously ambulant, he had significant limita-
tions in his activities of daily living arising from his multiple medical problems. Consequently he
had led a rather sedentary lifestyle. He was of lean body habitus with a BMI of 19.4.

Examination revealed both legs to be externally rotated, with tenderness over both hip
joints. Xrays demonstrated bilateral displaced subcapital fractures of the hip - Fig. 1. He was
neurovascularly intact distally, and no other injuries were noted.

The patient underwent bilateral closed reduction and internal fixation of the femoral neck
fractures with dynamic hip screws within 24 hours - Fig. 2. Post-operatively he was confined
to bed rest. Given the high risk of femoral head avascular necrosis complicating the fractures,
a Technetium bone scan was performed one week post-operatively. The bone scan demon-
strated reduced uptake bilaterally in the femoral heads in the blood flow phase. This implied
that the patient was likely to develop avascular necrosis.

A paediatric endocrinologist reviewed the patient and arranged further investigation with
dual X-Ray absorptiometry to evaluate bone density. The patient’s total BMD Z-score was -2.7,
indicating severe osteoporosis. In addition, he had no biochemical or radiological evidence of
rickets, with a calcium level of 2.52 mmol/L and vitamin D level of 32 mmol/L (normal range:
22-135 nmol/L). Following these investigations the opinion was that the osteoporosis was

Figure 1

78 LOCOMOTOR SYSTEM vol. 21, 2014, No. 1+2



Figure 2
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attributable to a lack of weight bearing activity rather than any underlying disease process or
nutritional deficiency.

He was limited to wheel chair mobility for 6 weeks and post-operative course was otherwise
unremarkable.

DISCUSSION

Simultaneous bilateral femoral fractures in children are rare, and generally result from high-
energy trauma. In low impact injuries, such fractures have been infrequently reported in young
patients, but only in the setting of concomitant osteomalacia, or osteopetrosis or seizure activity
(2, 4, 6). Osteoporosis in children and adolescents is under-recognised, and is often diagnosed
only after presentation with secondary fractures. However in children with chronic illnesses, lack
of normal weight-bearing daily activity can prevent them from attaining peak bone mass during
peripubertal growth. Environmental factors such as lack of adequate exposure to sunlight have
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been implicated in the re-emergence of rickets in the western population, and the contribution
of poor dietary calcium intake along with lack of exercise is known to lead to osteoporosis in
other chronic conditions such as idiopathic scoliosis (3, 5, 7).

In our case, reduced bone density was predominantly a result of lack of weight bearing
activity resulting from severe autism; with rickets and nutritional deficiencies having been
explored and excluded. The patient’s intercurrent history of IgG subclass hypogammaglobuli-
naemia was also explored, as the associated predisposition to multiple infections can also lead
to a catabolic state and prolonged immobility during illnesses, which in turn can contribute to
reduced bone mass. However our patient had been receiving regular intragam infusions, and
this predisposition had been circumvented.

Our case demonstrates a highly unusual complication of suboptimal bone mass in the pae-
diatric population. This highlights the need for prevention strategies and vigilance in monitor-
ing bone mineral density in children with chronic illness or disability.
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ZPRAVY | NEWS

SOUHRN DVOU MONOGRAFII
RESUME OF TWO BOOKS
IDIOPATHIC SCOLIOSIS. DIAGNOSTICS, PATHOGENESIS

DUDIN M. G., PINCHUK. D. YU.

For our teachers and friends.

“Theories come and go. Frog (scoliosis, author) remains”.
Jean Rostand, 1960

FROM AUTHORS

The famous Russian orthopedist, T.S. Zatsepin (1956) once wrote that “the treatment of
scoliosis is considered to be the cheerless and hopeless head of orthopedics and rarely a satisfy-
ing one, as for a doctor so as for a patient”. J. James (1967) states: “It is hard to accept that this
deformity may appear in a perfectly healthy child, and that we have almost no idea about the
etiology of this disease”.

The authors believe that the problem can be solved only by means of cooperation of differ-
ent professions specialists. In the book, on the basis of many years of experience, the authors
present their own views on the etiology and mechanisms of idiopathic scoliosis. These are the
results of joint work with colleagues from a variety of clinical and scientific — research institutes.
The data obtained in the studies give opportunity to get a new look on the problem of scoliosis
and to see fundamentally different ways of conservative treatment.

The authors have great pleasure to express their deep gratitude to their colleagues, mem-
bers of the Institute of Experimental Medicine RAMS (Russian Academy of Med. Sciences),
Institute of Cytology RAS (Russian Academy of Sciences), Institute of Physiology named after I.P.
Pavlov RAS, Scientific Research Institute of Evolutionary Physiology and Biochemistry named
after .M. Sechenov RAS, Central Institute of X-ray & radiology USSR Ministry of Health, Scientific
Research Institute of Radiation Hygiene.
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INTRODUCTION

In a symbol of orthopedics, the curved-growing tree, first shown/represented on the cover
of the book of Nikolas Andry (1741), is seen, above all, the deformed vertebral column. It is hard
to imagine a more accurate emblem of our profession.

According to the results of archaeological excavations can be made the conclusion that sco-
liosis is one of the oldest disorders of the musculoskeletal system. In particular, Tutankhamun,
a famous pharaoh of Egypt, had scoliosis (Loktionov I.V., 2008).

The first description of scoliosis belongs to Hippocrates, and the personal name to the dis-
ease was given by C. Galen. But two thousand years later there are no answers to the questions:
“Who is to blame?” and “What to do?”

Why idiopathic scoliosis occurs against a background of the complete child’s health? Is
there a prevention/prophylaxis of this disease? Why along with an obvious poly etiology can
be observed the monoform deformation of the spine? Why, the most threatening characteristic
of idiopathic scoliosis — a steady progression of the deformation occurs only in one third of
patients? How can be predicted the development of deformation? And all this - despite the
fact that idiopathic scoliosis is the most studied disease of the human skeleton. The authors
believe - to solve the age-old problem is possible only with divergent/different studies, sum-
ming up/accumulating various facts, like tiles in a single picture.

BRIEF HISTORY AND CURRENT STATUS OF THE ISSUE

Scoliosis, from the Greek okoMd¢ - is a lateral curvature of the human'’s vertebra column.
The emergence of scoliosis with no apparent cause was the reason to use the term «idiopathic».

One hundred years ago, this category included virtually all cases of the disease. But after
the discovery in 1895 by WK Roentgen of X-rays and with the development of other diagnostic
methods the group of idiopathic scoliosis diseases decreased, but is still large enough - from
50% to 80%.

In some countries the deformation of the spine up to 10 Cobb degrees (Cobb J.R.,, 1948)
is not considered a true scoliosis. But any severe scoliosis begins with deformation prior to
10 Cobb degrees! Do not we lose time? And is it a separate disease or one of the syndromes of
other lesions of the body of the child?

One of the main reasons for increased attention to scoliosis — the probability of steady pro-
gression of deformation.

Under the discussion there are many theories of etiology and pathogenesis of idiopathic
scoliosis.
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CHAPTER 1. VERTEBRAL COMPLEX
INTRODUCTION

The authors began idiopathic scoliosis problem-solving with a description of the normal spi-
nal complex-the most complexanatomical and functional formation in the body of “erectus man".
This not duplicated important part of the axial skeleton is the supporting pillar for the whole body.
This is a steady and simultaneously highly mobile multiple — unit system. This is a section of the
locomotor apparatus involved in the process of maintaining equilibrium in the vertical position.

This is one of the human body units aimed to protect cerebrum/ brains from the loads
encountered during the walking process. This is a case, which protects the spinal cord. And so on.

1.1 Embryogenesis and ontogenesis of the bone spine and spinal cord

The main conclusion: the two main vertebra complex organs (spinal cord and spinal bone
column / bone spine) have different embryonic origin and different, determined by their own
genetic code, temporal “program” of further anatomical and functional development. The illus-
tration of this development (picture 1.1.2) is the length of these structures (Bourdieu, G.D., 1984).

Of certain interest is the ratio of the spinal cord to the body length. In infants it amounts to
30%; at one year-old child - is already 27%, and to five years old child - is reduced to 21%. Then
it slightly increases (in 7 years — 22%). The length of the spinal cord of adult males is in average
of 26.4% of body length, and for women - 26.2% (Mc-Cotter R.E., 1916).About the difference
between the lengths of the spinal cord in boys and girls also wrote Pfister (1903). These data are
shown in Table N2 1.1.1.

In the picture N2 1.1.5 is shown the schedule of the spinal cord length, which was built on
the basis of the actual average data for children (Pfister, 1903) and adults (Bourdieu, G.D., 1984).

Of special interest is the ratio between the lengths of the spinal cord and spinal bone col-
umn, which varies at different stages of human body development (Bourdieu, G.D., 1984). Ch.
Aeby (1868, 1870) showed that the spinal cord from birth until the complete formation length-
ens to three times, and the spinal bone column / bone spine - to 3.5 times. There are several
points of view on this phenomenon reasons. But no matter how is developed the debate on the
issue, one conclusion is beyond doubt: a longitudinal growth of the spinal cord and bone spine
occurs in different age periods unequally not only as a whole, but also in different ways in dif-
ferent departments - the cervical, thoracic and lumbar.

At the same time attention is drawn to essentially the same conclusion made by M. Ravenel
(1877), S.I. Lebedkin (1936, 1937) and G.D. Burdey (1984): under the significant changes in the
length of the spinal cord of man, from the newborn period to adulthood state, “the difference
between the length of thoracic spine and the length of its corresponding part of the spinal/
vertebra column is insignificant” This clearly indicates the high level of synchronization and
conjugation processes involved in longitudinal growth at this level.

Data characterizing the length of the different parts of the spinal cord and vertebral column
are shown in a Table N 1.1.2 (Burdei G.D., 1984).
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The main conclusion: the process of longitudinal growth of the spinal cord is nonlinear and
at all stages of its development is associated with longitudinal growth of spinal bone column/
bone spine.

1.2  Vertebra column anatomy

Bone skeleton in general and vertebra column in particular, even in view of orthopedic spe-
cialists is considered to be rather inert organ - tissue system. But the authors believe that such
conclusion is based on obsolete bases, because nowadays there is no doubt that the cellular
elements of the organic matrix and mineral components are involved in constant biochemical
process, ensuring the organism’s homeostasis. In addition, the bone tissue - is the only tissue of
the human body, which throughout its life retains the most important properties - the ability to
regenerate, and to implement the constant internal and external transformation.

Further is given a description of the classic anatomy of the vertebra column.

Range of motion data in the vertebral-motor segments (Junghans H., 1930) are shown in
Table N 1.2.1 (degree).

Table N2 1.2.2 shows the total values of range of motion in the cervical, thoracic and lumbar
spine in all planes.

It is noted that during rotation, or displacement of two adjacent vertebrae relative to each
other in a horizontal plane, the axis of rotation falls on the projection of the spinal canal (Fig. N
1.2.2) or around the spinal cord, which meets the requirement of security for this important part
of the directive central nervous system/ prescriptive CNS.

1.3  Bone spine blood supply
Is given a description of the classical view of the vertebra column bone tissue blood supply.
1.4 Bone spine innervations

Questions on bone tissue innervations in the literature are devoted to individual work liter-
ally, but almost every work/any of them can be classified as fundamental./ There are very few
works devoted to the bone spine innervation problems, but almost each work can be classified
as a fundamental one.

At the same time there are enough “white spots”. Otelin A.A. (1965) quotes/gives such
a quote of Ph.Stohr “.. in the description of the bone marrow nerves, and partly of bone, we
have, apparently, more speculation/guesses than facts” and “.. none human body bone has
special nerve. Innervation is going/occurs due to muscle-nerve branches extending from the
muscle nerves, embedded/implemented in the periosteal tissue and there ending with receptor
apparatus. Inside the bone and bone marrow go/are the nerves, accompanying blood vessels —
vasomotors. Neither in the bone marrow, nor in the bone substance itself has not yet been dis-
covered any specific nerve pathways. In the periosteum region can be assumed the direct effect
of afferent and efferent nerve pulses to the tissue. The inner life of the bone substance and bone
marrow, apparently, is entirely under the influence of humoral factors and vasomotors”.
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A.A. Otelin (1965) states/asserts that “the spine/vertebra column/ is an object of extremely
abundant innervation. Nerve agents/guides and varied in their form nerve endings penetrate
all its structures — ligaments, joint capsules, periosteum, the bone substance, bone marrow, and
all the numerous arterial and venous vessels, “and also “ the periosteum is a potent receptor
field". Presumably the rich innervation of bone tissue and vertebra column periosteum is not
accidental and is a part of the maintenance of normal functioning of a complex set - the spinal
column/vertebra column/.

1.5 The muscular system

Is given a classical description of the paravertebral muscles’ system. Also is marked a para-
dox: there are spine/vertebra column/ muscles flexors and extensors and muscles — vertebrae
rotators. But there are no muscles, which in its physiological reduction would lead to a local
lateral bending with simultaneous vertebral bodies rotation in a convex side of frontal curve.

Particular attention is paid to the muscles - rotators. These numerous short muscles provide
movement of the vertebrae in the horizontal plane. With their unilateral/one-sided reduction
the overlying vertebra(vertebrae) rotates in the opposite direction (Figure N2 1.5.1).

It should be noted that in such mechanism of rotation between the vertebrae in the normal
spine the entire overlying department rotates in the same direction.

1.6 Physiological sagittal curves (lordosis and kyphosis)

It is concluded that the physiological curves in the sagittal plane do not occur as a result
of adaptation to the environment (phenotype) and are the result of genotypic formation of
the spine.

1.7 Posture

The main conclusion: posture is the most important characteristic of Homo Erectus.“Without
constant monitoring of the posture by the central control structures a human helplessly will col-
lapse to the ground, like a knocked out boxer” (Schmidt R.F, Thews G., 1996).

The vertical position of Homo Erectus is comparable to the famous circus focus: the actor
keeps with his hand by the lower end the pole in an upright/vertical position. While the vector
from the centre of gravity lies within the area of support - all the construction doesn't fall. For
this action the actor, performing with his hand movements in the horizontal plane, all the time
should feel at it the maximum pressure. The main difference between the described focus and
standing or moving person is that the magician (puts support under/beneath the vector of the
common centre of gravity) exposes the vector of support under the common centre of gravity,
but a living human body itself sets this vector over an area of support.

Thus, maintenance of posture - is an active process carried out, as any movement, with
forward and backward linkages. In providing the last-mentioned - the key role is played by
proprioreception. Analyzer and the head of this whole process as a whole is a central nervous
system with the vestibular apparatus.
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However, in addition to the permanent maintenance of balance over an area of support in
the general, structures of the brain provide the correct, strictly frontal location of the shoulder
girdle and head. This is necessary for the normal full “two-armed “human being activity and
effective binocular vision of the world.

The spinal column is a direct participant in maintaining a vertical posture (its mobility is
shown in the tables N° N° 1.2.1 and 1.2.2). Under the influence of regulatory structures it is able
to change its position in space in any plane and thus optimize the center of body mass over an
area of support.

1.8 Skeletal growth

The process of skeletal growth of the child is not linear: the periods of intensive longitudinal
growth give way to ‘quiet’ periods. It is noted that at puberty the intensity of the longitudinal
growth of the spinal complex is less (!) than of lower extremities. This is particularly marked in
girls () (Brock J., 1954). But the normative figures depend on many factors. For example, the
average growth rates of European child can't be applied to residents of South-East Asia.

Fig. N2 1.8.2 shows the author’s data about growth in different parts of the body.

Fig. N 1.8.3.a — chart heights of the all vertebrae.
Fig. N2 1.8.3.b — schedule Th10 body height from 5 to 13 years old.

CHAPTER 2. ANATOMICAL AND FUNCTIONAL
ORGANIZATION OF THE CENTRAL NERVOUS SYSTEM

INTRODUCTION

The need to include this issue is due to the apparent role of the nervous system in the occur-
rence of scoliosis (Herman R. et al.,, 1985; Dudin M.G., Pinchuk D.Y., 2005; Chu WC et al., 2006; Liu
T. et al., 2008). But this section does not replace existing specialized guides.

2.1 Cellular composition of the central nervous system
2.2 Brain structures

2.3 Blood supply to the brain

2.4 The structures of the spinal cord

2.5 Blood supply to the spinal cord

2.6 Spinal cord sheath/membrane/
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The authors believe that bone vertebral column is the same sheath of spinal cord, as well as
soft, hard, and the arachnoid (Fig. N¢ 2.6.1).

2.7 Cerebrospinal fluid (CSF)
2.8 The autonomic nervous system

The autonomic nervous system controls the activity of all organs and tissues in the imple-
mentation of vital body functions (nutrition, respiration, secretion/excretion/allocation, repro-
duction, etc., Fig. N¢ 2.8.1), and also carries out the neurotrophic regulation (Pavlov I.P, 1936).

CHAPTER 3. HORMONAL REGULATION OF BONE
FORMATION/OSTEOGENESIS

INTRODUCTION

The most indisputable fact in the theory and practice of scoliosis - is its connection with the
child’s growth process, which is regulated by the nervous and endocrine systems.

3.1 Cellular composition of bone/osseous tissue. Osteoblasts, osteocytes
and osteoclasts

3.2 Osteotropic hormones

Osteotropic hormones of direct action are: somatotrpin (growth hormone) and its func-
tional antagonist — cortisol, calcitonin and its functional antagonist — parathyrin. Vitamin D3.

Pituitary gland (hypophysis).

The scheme of the growth hormone action is shown in Fig. N° 3.2.1.

There are two opposing points of view: “growth hormone(somatotropin) has a direct impact
on them” and “growth hormone has no such effect” Somatomediny. Thyroidal hormones.

The adrenal glands (glandula suprarenalis). The scheme of the regulation of cortisol syn-
thesis is shown in Fig. N2 3.2.2. Circadian (daily) rhythm (Fig. N 3.2.3).

The thyroid gland (glandula thiyroidea). Chif-cells. Calcitonin.

Parathyroid glands (glandulae parathiyroideae), parathyrin.

Vitamin D3. Scheme of interaction of calcitonin, parathyrin and vitamin D3 (Fig. N¢ 3.2.4)
(Schmidt P. & Thews G., 1996).

The pineal gland. Melatonin. Chronobiology. Circadian responsiveness of tissues. (Klevzal’
G.A. & Mina M.V,, 1980; Tannenbaum G.S. & Martin J.B., 1976).
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CHAPTER 4. STATISTICAL INDICATORS OF IDIOPATHIC
SCOLIOSIS AND ITS CLASSIFICATIONS

Statistics. Environmental factor

To assess the severity of scoliosis in Russia is used the classification of Chaklin V.D. (1961).
According to the magnitude of the arc all scoliosis (excluding etiology) are divided into four
levels:

It level — up to 10 Cobb's degrees;

[Ind Jevel - 11 - 30 Cobb's degrees;

llId [evel - 31 — 60 Cobb’s degrees;

IVth level — 61 - 90 Cobb’s degrees.

CHAPTER 5. METHODS OF DIAGNOSTICS OF IDIOPATHIC
SCOLIOSIS

The necessity to diagnose early symptoms of scoliosis.
5.1 Methods of medical and instrumental diagnosis of idiopathic scoliosis
5.1.1 History
5.1.2 Clinical examination

Clinical symptomatology of typical idiopathic scoliosis and scoliosis with atypical pathologi-
cal rotation of the vertebrae.

5.1.3 Instrumental examination of children with scoliosis

Radiography.

Computer optical topography (COT).

Other methods of anatomy of the spine studying (CT and MRI).
Electro-neuro myographic diagnostics (ENMG).

EEG diagnostics (EEG).3DLocEEG (Bekshaev S.S., 2002).
Thermal imaging diagnostics.

Stabilography.

Diagnostics of osteotropic hormone profile.

Regulatory levels. Table Ne 5.1.3.2. of average values and calculated norms for children and
teenagers/young people of St. Petersburg (including our own data).
Diagnostics of other body systems /somatic systems/.
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CHAPTER 6. DIAGNOSTICS OF IDIOPATHIC SCOLIOSIS
IN PRACTICE

Orthopedic doctor forms a diagnosis and his final conclusion is based on the totality of the
data, both clinical and instrumental.

6.1 Initial idiopathic scoliosis clinical - instrumental/tool differential
diagnostics

Convex side rotation. Concave side rotation — a sign of scoliosis separate species with a spe-
cific clinical-radiological picture and the anatomical and functional condition of the spine and
non-progressive development. Differential Diagnostics in Table N2 6.1.1.

6.2 Phased clinical and instrumental diagnosis of idiopathic scoliosis
6.3 Electromyography (Bumakova S.A., Syngaevskaya I.N.)

Table N¢ 6.3.1. Are given the integral EMG (M + m) asymmetry coefficients (AC) in patients
with right-sided scoliosis I-IV degree (top of the arc at the level of scoliotic Th7-9).

The main conclusion: the authors found a steady “crossing over” - the highest rate/value of
the total EMG at the point of registration at the top level of the scoliosis arc occurs on the convex
side, and in the caudal part of it — on the concave side. (Figure N2 6.3.2).

This phenomenon the authors attribute to the muscles - rotators mm.semispinalis thoracis,
mm.rotatores thoracis et lumborum and mm.multifidii.

The principle of common end/final path, or “funnel” of Ch.S.Sherrington.

6.4 Optical computer topography (OCT)

6.5 Thermal imaging diagnostics

6.6 Stabilography and stabilometriya

6.7 Diagnosis of somatic systems of the patient with idiopathic scoliosis
The function of external respiration.
Cardiovascular system.

Urinary system.
Abdominal organs.
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6.8 Radionuklide diagnostic
6.9 Status of the spinal cord in patients with scoliosis

M. Roth (1955) Scoliosis - is a conflict in the longitudinal growth of vertebral column and the
spinal cord (the theoretical assumption).

CHAPTER 7. SPINE/VERTEBRA COLUMN GROWTH PROCESS

The growth of the spine - is the dynamic allometric process.

CHAPTER 8. THE DIRECTIVE SYSTEMS IN IDIOPATHIC
SCOLIOSIS

8.1 The endocrine system

Table N2 8.1.1. The average values of the levels of osteotropic hormones as normal data and

in children with idiopathic scoliosis.

Table N2 9.1.2.The average osteotropic hormone levels values in children with different vari-

ants of the idiopathic scoliosis flow.

Figure N2 8.1.1 Are given typical versions of osteotropic profile in patients with idiopathic

scoliosis: a progressive, slowprogressive (2 variants) and non progressive.

The mechanism of action and role of these hormones in osteogenesis is shown in the
scheme (Fig. N2 8.1.2): Is observed functional antagonism on the horizontal plane (growth hor-
mone - cortisol and calcitonin — parathyrin), vertical plane - is observed functional synergism
(growth hormone + calcitonin =“plus bone tissue” and cortisol + parathyrin = “minus bone tis-
sue”) with a clinical manifestation in the form of increased or reduced activity-term of skeleton
longitudinal growth.

Hormonal profile has prognostic value - identified “today” the factual levels of hormones
in the blood of children with scoliosis can predict “tomorrow” response from the bone tissue.
If detected high levels of calcitonin and growth hormone - somatotropin - can be expected
strong growth in the skeleton, but at higher concentrations of cortisol and parathyrin — no such
effect will be revealed.

8.2 Nervous system (Bekshaev S.S., Bumakova S.A., Svyatogor I.A. and
Pinchuk O.D.)

As aresult of the central nervous system study was revealed the following conclusion - in
children with idiopathic scoliosis is observed violation of adaptation processes and in regulation
of the endocrine system central representatives (thalamus — hypothalamus - pituitary).
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CHAPTER 9. PATHOLOGICAL VERTEBRAL ROTATION IN
IDIOPATHIC SCOLIOSIS

Scoliosis - is a twisting process of the spine ventral column around the dorsal one

9.1 Theoretical basis of abnormal/pathological rotation mehanogenez in
idiopathic scoliosis

Was carried out the mathematical and mechanical modeling of scoliosis similar deforma-
tion.

1

S=L-JVL+k-(2-€)de where k=144+52/1% S=r+¢ and £=2+xL
o

Where L - is the size (longitudinal size) of the long column, S - the size (longitudinal size)
of the short columns; r - the value of the distance between the columns and ¢ - the angle of
rotation of the long column around the short one. The long column is twisting the short one. For
the manifestation/development of rotation deformation with a 10° -15° was enough to have
0,1-0,2% DL, (Table N2 9.1).

9.2 Anatomical and physiological basis of abnormal rotation in idiopathic
scoliosis

Pathological rotation in scoliosis is the result of an asymmetric-reduction of muscles - rota-
tors (m. trasversospinalis, including m. semispinalis thoracis & m. semispinalis cervicis, m. multi-
fidius, mm. Rotatores thoracis & lumborum, m. iliocostalis thoracis, m. iliopsoas, m. diafragma).
Under such kind of contraction the overlying muscles vertebrae bodies rotate in the opposite
direction. But as a result of rotation of at least one vertebra, the entire overlying vertebra column
must rotate in the same direction. The total value of the rotation of the spine will be equal to the
sum of all rotations of all rotating vertebrae (Fig. N2 9.2.1).

This forms the basis for the clinical symptom - torsion of the whole body of the child
towards the convexity of just coming into existence frontal arc of the spine (Fig. N¢ 9.2.2).

There is a direct relationship (established by the authors) of the increased electric activity on
the concave side of the caudal vertebral column (see Fig. N2 6.3.2).

Vestibular-orientation and functional discomfort caused by the body torso should include
derotation processes. Muscles - rotators of the cranial area (Fig. N2 9.2.3 A, B). This is the basis
for recorded increased electric activity of paravertebral muscles on the convex side of all the
cranial part of a typical scoliotic arch. Derotation magnitude/volume = magnitude/volume of
rotation. As a result, there appear a vertebral bodies column frontal arc (Fig. N2 9.2.4).

Scoliosis with a concave side rotation - is an another mechanism.
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CHAPTER 10. IDIOPATHIC SCOLIOSIS PATHOGENESIS

INTRODUCTION

The objective of any regulatory mechanisms of the body is to ensure its safe adaptation to
the changes in environmental and internal environments. According to the Belgian physiologist
Leon Frederick (Fredericq L., 1949), «in every living being any functional disorder/malfunction
itself activates a compensatory apparatus, which cleans/renders and restores the damaged
organ.» The author points out: «The higher we ascend the scale of living beings, the more
numerous, perfect and complicate become the regulatory agents. They seek to free completely
the body from the adverse effects occurring in the environment. «In this case all controlled sys-
tems reactions should be within physiological limits.

The leading coordinator of all the processes and reactions is the nervous system.

10.1 The typical idiopathic scoliosis /convex side rotation/

Monoform character of scoliosis with apparent poly etiology can recognize only the one
and general mehanogenez of typical scoliotic arcs/curves’ formation — the obvious «twisting»
of the ventral spinal complex around the dorsal one. The same process happens with atypical
scoliosis (concave side rotation), but only «twisting» of a dorsal complex is going around the
ventral department. In both cases, these are the answers to the emergence of differences in
the size of the longitudinal bone vertebral column and spinal cord. There are three variants of
compensation (Fig. N2 10.1.1 a, b, ¢, d). A person can have the only option - 1b. (Fig. 10.1.1b.).

Different embryonic origins and different ontogenetic and phylogenetic development
programs (including longitudinal growth) require highly synchronous level in parallel processes
of longitudinal growth of bone vertebral column and spinal cord. Providing of such kind of syn-
chronicity - is a task for regulatory agencies/structures (the nervous and endocrine).

The main conclusion: based on the known literature data and obtained by the authors
results is given the inference: Idiopathic scoliosis in children is a compensatory reaction to the
dynamic non conjugation of spinal cord and spinal column bone/bone vertebral column lon-
gitudinal growth.

This definition explains the most indisputable fact in the theory and practice of scoliosis —
its connection with the origin and development of child’s growth process, especially in the
pre — pubertal period and pubertal age growth «shock.» This conclusion explains the causes of
monoform scoliosis in children under its poly etiology character. This view gives opportunity
to see the unity and the contrast between two types of scoliosis as a compensatory reaction /
option: the typical — with convex side rotation and atypical — with concave side rotation. In the
first case is compensated the excessive longitudinal growth of bone vertebral column, in the
second - his insufficiency.

Were established distinct regularities/patterns in the functioning of the main regulatory
body systems in children with scoliosis:
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— The leading directive (managing, regulating) systems, which provide the longitudinal
growth of spinal complex, are nervous and endocrine;

— Onlyinthese two systems is observed authentic deviation in the earliest stages of idiopathic
scoliosis development;

— Analysis of all data on the condition of the nervous and endocrine systems can divide all
types of idiopathic scoliosis into three groups according to the pathogenic factors predomi-
nant influence: hormonal, spinal and central (Fig. N2 10.1.2).

Hormonal - the key role is played by osteotropic hormone profile (Fig. N2 8.1.1) in the
normal anatomic and functional status of the spinal cord.

Spinal - The key role is played by the delay (the reason - the full range of anatomical and
functional abnormalities in the spinal cord) of the longitudinal growth of the spinal cord
during normal growth of bone of the spine.

Central - a leading role is played by central structures disorders/infringements (thalamus,
hypothalamus-pituitary). They do not provide a synchronization process of longitudinal
bone vertebral column growth and spinal cord.

In the development of scoliosis the authors identify three phases (Fig.10.1.1.5)

10.1.2 Atypical idiopathic scoliosis / concave side rotation /

Atypical scoliosis - is the antipode/opposite of the typical one and because of its benign-
flow it does not attract attention.

The reason - is a non-conjugation of longitudinal growth of the spinal cord and bone verte-
bral column. But in this case there is the bone vertebral column growth lag/lateness of bone (in
a typical case - the spinal cord lag).

Conclusion.

On the basis of the above mentioned information the authors assert/state the following:
— "Akey” for ascertainment of a process of emergence and development of idiopathic sco-

liosis was atypical scoliosis (concave side rotation);

— Idiopathic scoliosis - is a manifestation of a dynamic process, so it can only be in a grow-
ing child;

— The development of scoliosis begins with the non-conjugation (not synchronous)
between the longitudinal growth of bone vertebral column and the longitudinal-growing
volume of spinal cord and the deformation is a compensatory response/reaction. There
are many reasons for non-conjugation appearance (polyetiology), but only one answer
(monoform character/conductivity);

— Non-conjugation between the longitudinal growth of bone vertebral column and spinal
cord may increase in any vertebrate and the response to it in quadrupeds is only in the
sagittal plane, and a man with a vertical spine - in three dimensions. Therefore, only a man,
Homo erectus, can have idiopathic scoliosis;

— There are only two options of non-conjugation: an excess of bone tissues or its insufficiency.
In the first case its compensation is revealed as a typical idiopathic scoliosis (with convex
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side rotation). In the second case - in the form of atypical idiopathic scoliosis (with concave
side rotation);

— The obtained results and respective conclusions give opportunity to idiopathic scoliosis
prophylaxis (in preclinical stages of development) and pathogenic treatment on the clinical
stage.

THE MAIN CONCLUSIONS OF THE ENTIRE MONOGRAPH:

— Pathogenesis of idiopathic scoliosis (typical and atypical) - is a chain of consequtive/consist-
ent, clinically relevant, compensatory reactions for non-conjugated longitudinal growth of
bone vertebra column and spinal cord;

— Non-conjugated longitudinal growth of bone vertebra column and spinal cord has many
causes, which can be conditionally divided into hormonal, spinal and central, that fully
explains the whole vertebra complex three-plane deformation poly etiology;

— Regardless of the causes of non-conjugated longitudinal growth of bone vertebral column
and spinal cord, the character of compensatory reactions is of the same type, which deter-
mines the final clinical monoform character of scoliosis;

— The most “stressful” time for the control/directive systems of the body (nervous and endo-
crine) — in prepubertal period and puberty age and the final maturation, and with it is most
often connected the idiopathic scoliosis development;

— Excessive longitudinal growth of bone vertebral column (relative to the spinal cord), espe-
cially in prepubertal period and puberty age, creates conditions for the occurrence of typical
idiopathic scoliosis, and in cases of failure of such one - for atypical scoliosis;

— Regulation of skeletal growth in girls at puberty age has its own characteristics that increase
the risk of non-conjugated longitudinal development of the bone vertebral column and
spinal cord;

— The described above pathogenesis of idiopathic scoliosis allows us to see fundamentally
new directions for its prevention and treatment.
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ZPRAVY | NEWS

IDIOPATHIC SCOLIOSIS.
NEUROPHYSIOLOGY AND NEUROCHEMISTRY

DUDIN M. G., PINCHUK. D. YU.

ABSTRACT

The Monograph of professors M.G.Dudin and D.Yu.Pinchuk “ldiopathic scoliosis.
Neurophysiology and neurochemistry “continues the series of books (already published /issued/
“Idiopathic scoliosis: Diagnosis, pathogenesis”/2009/ and “Central nervous system and idiopath-
ic scoliosis”/2011/), devoted to the study of one of the most difficult and problematic spine inju-
ries in children and teenagers - idiopathic scoliosis (AIS). This work is the result of many years of
research of the brain and spinal cord structures role, and neuromuscular apparatus in the etio-
logy and pathogenesis of three-plane spinal column /vertebra column/ deformation. In addition
to a wide range of expert’s opinions presented in the world literature, the authors present their
own data, a significant part /quantity/ of which is published for the first time. This refers to the
chronobiological aspects of neuro-hormonal regulation and the role of neuropeptides in the
development of muscle’s imbalance, issues of the spine shaping and clinical neurophysiological
characteristics of child’s “scoliosis risk groups”/children referring to “scoliosis risk groups”/.

INTRODUCTION

Despite the fact that scoliosis has accompanied man since ancient times and its first resear-
cher is considered to be Hippocrates (Greek Immokpdtng, Lat. Hippocrates, was born about 460
and died between 377 and 356 years B.C.), pathological three- plane /3D/ vertebra column
deformation. Abnormal deformation of the spinal column trimensional and in the XXI-st centu-
ry can be fully attributed to the number of the most studied and at the same time - the most
problematic diseases of the musculoskeletal /locomotor/ system of a man (Bagnall K., 2008).

In view of the aforesaid can be only added the fact that AIS in natural conditions /in vivo/
can occur in fish, in which the direction of the load on the spine (from head to tail) is identical
to that observed in human erectus (Homo Erectus).

AlIS problem can be considered be solved when in the doctors’ disposal will be methods of
its prophylaxis /prevention/. To be precise — not the prophylaxis of its progression, but preven-
tion of its occurrence. First and foremost, this concerns the most common its type — AlS. To
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achieve this goal, it is necessary to come to understanding (conception) of all the information
about the disease and then, in case of its adequacy /sufficiency/, “from the obtained facts as of
the puzzles (puzzle parts) (eng. a puzzle - a riddle and to puzzle out - to understand, disentan-
gle), fold the full picture (put together a jigsaw puzzle)”.

As a reflection of such attempts to form a complete understanding of scoliosis can be con-
sidered the great number of theories of its etiology and pathogenesis (etiopathogenesis). On
the one hand they systematized information obtained by the authors and with varying degree
of credibility gave explanations on the various issues of the disease, and on the other - their
number /multitude/ straightly points to their own imperfection.

In addition can be noted that the widespread use of the popular in literature term “eti-
opathogenesis” is not correct, because along with the multitude of its causes scoliosis bears
the monoform character. This means that there is a completely different in the beginning but at
the end of the same chain of processes, with the final single phenomenon, initiating monoform
deformation of the spinal column. K.Bagnall (2008): “AlS - is an overall outcome of several differ-
ent reasons, and not just a single cause, is the same in all cases”. This effect is illustrated by the
general principle of the final path (Ch.S.Sherrington, Nobel Award 1932).

A typical AIS - is lordosis (flat back) with convex side rotation /standard rotation/. Atypical
scoliosis — is kyphosis (sway back or hunched back) with concave side rotation /non- standard
rotation/. But what kind of phenomenon is it? The world literature does not give us the answer.
We believe that scoliosis is a clinical manifestation of a compensatory reaction to a multi-cause
phenomenon - non-conjugated (asynchronous) growth of spinal cord and its bone-ligament-
muscular “case”. This phenomenon has two options - the excess or lack of longitudinal bone
growth in the spinal column relatively to the length of the spinal cord (medulla spinalis). In the
first case is developed a typical course of scoliosis, and in the second - atypical. There are three
groups of reasons for this non-conjugation.

The first, “hormonal” - AlS in children with various deviations in the hormonal regulation
of osteogenesis along with a completely normal state of all departments of the CNS structures
(cerebrum and medulla spinalis).

The second, “spinal” - AlS in children with various dysfunctions in the structures of the spinal
cord under the normal hormonal osteogenesis regulation. Non-conjugation occurs because of
/due to/ insufficient longitudinal development of the spinal cord and the relative excess of the
spine bone length.

The third, “central” - AlS in children with a disorder in thalamo-hypothalamic-pituitary coor-
dination functioning of the nervous and endocrine systems.

This classification covers all types of scoliosis, determined according to etiologic classifica-
tions of V.D.Chaklin (1961, Russia) and J.E. Lonstein (1995).

Hormonal scoliosis was examined in the first book /in the first volume/ of the series
“Idiopathic scoliosis: diagnosis, pathogenesis”. This monograph examines the issues of spinal
and central scoliosis.
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CHAPTER 1. THEORETICAL ASPECTS OF AIS.

The theory of AIS will cease to be a theory, when is explained the transition of a healthy
spine into a scoliotic one and specify /indicate/ “targets” to prevent deformation.

(Further on is presented an overview of the most common theories of idiopathic scoliosis).
Genetic (Zaidman A.M., 1994; Giampietro PF et al., 2003; Raggio C. et al.,, 2009), hormonal
(Willner S., Johnell O, 1981, Ahl T., Wikland A.-K., Kalen R., 1988; Dudin M.G., 1993), neurohu-
moral and melatonin (Machida M. et al., 1996; Moreau A. et al., 2004; Grivas T.B., Savvidou O.D.,
2007), central (Jensen G.M., Wilson K.B., 1979; Petersen I., Sahlstrand T., Sellden U., 1979; Herman
R. et al, 1985; Rogala P, Huber J., Nowakowski A., 1998) and neuromiogenic (Yarom R., Robin
G.C,. 1979; Ford D.M. et al., 1984, Ratner A.Y., 1985, 1990). This list should also include the theory
of vegetovascular dysfunction (Sevastic J.A., 2002; Burwell R.G., Dangerfield PH., 2006; Burwell
R.G. et al., 2008), various versions of ,exchange” theories (Lyandres Z.A., Zakrevskii L. K., 1967;
Pedrini V.A., Ponseti I.V., Dohrman C.S., 1973 Kaz'min A.l,, Fishchenko V.J., 1974; Parsons D.B. et
al., 1982; Kindsfater K. et al., 1994), dysplastic and neurodysplastic (Abal’'masova E.A., Kogan
A.V.,, 1965; Chaklin V.D., Abal'masova E.A., 1973; Korzh A.A., Simenach B.l., 2004), and the ,vicious
circle” hypothesis (Stokes I.A., Aronsson D.D., 2001).

But no one theory explains - when and under what conditions the normal vertebra column
becomes a “scoliotic” one. But there must (!) be such period in the child’s life when the patho-
logical process is “launched” and scoliosis becomes inevitable. This prodrome period K.Bagnall
(2008) called the «dark period». Disclosure of the essence of this period is a direct path to the
disclosure of the criteria of “AlS (development) risk group”.

The authors state that everything took its /right/ place when they came to the conclusion
that scoliosis - is a compensatory reaction (response), which is absolutely necessary and is
aregularity in the event of conjugation (synchronism) disorder processes of the longitudinal
growth of the spinal cord and bone spinal column.

Further is given a brief history of this viewpoint formation.

CHAPTER 2. TERMINOLOGY, CLASSIFICATION AND
STATISTICS OF AIS

In this chapter is examined the common classification of scoliosis, statistics and terminology
issues.

The authors disagree with the opinion of W. P. Bunnell (1988), that in case the vertebra col-
umn frontal arc does not exceed 10° Cobb, it cannot be regarded as “scoliosis”.

The main conclusion of the chapter — AlS is the most common disease in the world’s pediat-
ric orthopedics practice and its manifestations follow the man through the whole life.
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CHAPTER 3. CURRENT VIEWS ON THE NEURO-HORMONAL
ASPECTS IN THE ETIOLOGY AND PATHOGENESIS OF AIS.

Despite the large number of AIS theoretical models, with wide spectrum of approaches to
the conservative and surgical treatment (for sufficiently modest successes of both of them), the
fight against this disease remains ineffective.

In the chapter is given a literature review of publications on studies of the nervous and
endocrine systems in children with AIS

Particular attention is paid to the analysis of “melatonin” theory of AlS, and the issues of
chronobiology.

Conclusions - the role of CNS & endocrine system in (ES) the etiology and pathogenesis of
AlS is not disputed by anyone directly, but their actual influence is not disclosed.

CHAPTER 4. VERTEBRA COLUMN FORMATION PROCESS.

CHAPTER 4 FIGURE CAPTIONS:

Figure 4.1. Two-column vertebra column model (explanations are given in the text).

Figure 4.2. Vertebra column shape changes conditionally the vertebral bodies shape changes.

Figure 4.3. Spinal cord, bone marrow shells and spinal bone correlation.

Figure 4.4. Scheme to the task solution for synchronism ensuring (conjugation) of the two pro-

cesses (is explained in the text).

Figure 4.5. Thoracic kyphosis depth changes data (according to computer optical topography)

in children with AlS variety in the state of the spine taken in the period from 10-00
to 21-00 during 5 days.

Figure 4.6. Typical human posture disorders (A) and the corresponding pelvis positions (B).

In the chapter for the first time are examined the factors that determine the normal form of
the spine and the conditions for its pathological deformation.

Is called attention to the model of the spine in the form of one «carrier» column (supporting
column) and two zones - zone of a spinal canal and a “functionally-motor“zone (Figure 4.1).

On the bases of original research (Table 4.1 and Figure 4.5), the authors concluded that the
physiological curves (lordosis and kyphosis) play the role of reserves, which provide “smooth-
ing” of short-term and long-term peak situations (shocks) in the longitudinal growth of the ver-
tebral complex in children and adolescents. This is extremely important because bony spine has
mesodermal origin and, therefore, its own, personalized program of longitudinal growth, and
spinal cord is derived from the ectoderm with its own program of development. Therefore, the
process of their elongation rate in norm must be conjugated (synchronous).

On the assumption of full use of these reserves arises the need in supporting column’s
deformation, as its longitudinal dimension becomes inadequate to the length of the spinal
cord and, thereby, violates conditions of “comfort” for the function of the most important CNS
department.
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Presented mathematical ratio of dimensions between the lengths of the two closely related
“columns” solves the problem: at what angle (¢) should be turned a longer column to maintain
equality in the position of their ends.

Based on the above mentioned facts, becomes understandable the variety of abnormali-
ties of the complex spine forms in the sagittal plane, manifested by clinical and instrumental
examination in different incorrect posture types. They are based on the occurrence of episodic
(temporary), within the physiological range, de-synchronization of parallel longitudinal devel-
opment of the two main components of the vertebral complex (Figure 4.6 A) and related with
it pelvis provision (Figure 4.6 B).

Thus, it can be seen how the pelvis provision is changed depending on the shape of the spi-
nal column, it is either takes vertical position or excessively tilted forward, which is determined
by the laws of posturology (Gazche P-M., Weber B., 2008).

From this standpoint we find the explanation of the pre-clinical signs of AlS — lordosis forma-
tion (or the opposite — kyphosis formation) of the vertebral column, which appear in the form of
a flat» (flat back) or ,round» (sway back or hunched back) back (MG Dudin., D. Pinchuk, 2009).

Conclusions of the chapter - it is assumed that the bone spine provides spinal cord mechan-
ical and spring protection. We insist on the addition: physiological curves (lordosis and kyphosis)
perform a reserve role in the mechanism of maintaining the dual (conjugated) growth of the
most important parts of CNS and its hard “case”.

CHAPTER 5. NEUROMUSCULAR APPARATUS IN AIS

5.1 Muscles and vertebra column

CHAPTER 5 FIGURE CAPTIONS:

Figure 5.2.1. Somatotopical organization of the spinal cord motoneurons.

Figure 5.2.2. Intrafusal fibers with nuclear pouch (bag) and nuclear chain.

Figure 5.2.3. Golgi receptors.

Figure 5.3.1. Trasverzospinal muscles. A - mm.rotatores, B—mm.multifidi, In—- mm.semispinales.

In the chosen “windows” — the vectors of their impact (effect).

Figure 5.5.1. “Pirogov’s sections” on levels: LIV, LI, ThIX-X. Can be clearly visible paravertebral

medial muscle’s tract.

Vertebral complex - is an unpaired segment of the musculoskeletal (locomotor) system,
which possess features having little in compatible-resistance to vertical load capacity for the
simultaneous movements of the large volume in the three mutually perpendicular planes. The
first is provided with a vertebrae anatomical shape and connecting ligaments. Second - the
large number of vertebrae that form the vertebral kinematic chain and paravertebral muscles.

A large number of researchers claim that a violation of muscular balance is the root cause of
scoliosis. One of the evidences of this asymmetry is asymmetry in electromyographic pattern,
recorded in scoliosis on the frontal arc top. But despite the fact that the back muscles in patients
with AlS are being studied for many years, their role, despite the numerous works in this field, is
still a matter of debates (Gaudreault N. et al., 2005).
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A complete answer to this question we received after the conceptual conclusion: AIS - is
a compensatory response to the non-conjugated (asynchrony, the disparity) between the
processes of the longitudinal growth of the spinal cord and bone spinal column (“Idiopathic
Scoliosis: diagnosis, pathogenesis’, Dudin M.G., Pinchuk D.Yu.,2009).

This chapter reflects the results of the author’s study of vertebra column muscles in the
horizontal plane.

5.2 Neurophysiology of neuromuscular apparatus

The section contains fundamental information on the neurophysiology of the neuromus-
cular system.

Alpha motoneurons

All a-motoneurons are located in the anterior (ventral) horns of the spinal cord, where

grouping form motor-nucleus (Figure 5.2.1).

Muscle’s structure

1. Muscle fibers type I (or S, slow). Slow contraction, develop small tension, but possess
a great tolerance.

2. Muscle fibers type lIb (or FF, fast, fatigue). Rapid contraction, develop high tension, but
are tired quickly under repeated rhythmic activation.

3. Muscle fiber type lla (or FR, fast, resistant). Rapid contraction, but developing less ten-
sion are more endurable than fibers Ib

Muscle spindles

1. Spindles type 1 - with nuclear bag (pouch).

2. Spindles type 2 — with nuclear chain. (Figure 5.2.2).

Further on is given an overview of the literature on the results of the spindles study in norm
and under AlS.

Golgi tendon //tendinous receptors (Figure 5.2.3).

Joint receptors.

1. Receptors in the articular capsule (Ruffini-like receptors).

2. Encapsulated in the tendons and ligaments Pacini-like cells (corpuscles).
3. Free nerve endings.

Motoneuron pool.

The concept of motoneuron pool, its structure and function in norm and under AlIS.
Myotatic reflex or stretch-reflex /traction reflex/.

The structure of the reflex circuit (chain) and reflex implementation.
Pathological stretch-reflex disorders are the signs of neurological diseases.
Phasic stretch-reflex.

The structure of the reflex circuit (chain) and reflex implementation.

Tonic stretch-reflex.

The structure of the reflex circuit and reflex implementation.
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Reverse myotatic reflex.
The structure of the reflex circuit and reflex implementation.

5.3 Normal anatomy of the back muscles

Is given a review of data on the normal anatomy of the vertebra column muscles. It is noted
that “in the human anatomy there are still many unknown, uncertain facts and much is to be
thoroughly re-examined and studied” (Borisevich A.l. et al, 1990).

Superficial back muscles.

M. serratus posterior superior. AHaToMuA, GYHKUNMSA, MHHePBaLMA 1 KPOBOCHabXeHwe.
M. serratus posterior inferior. AHaTomms, GyHKLUA, NHHEPBALMA U KPOBOCHabXeHMe.
M. transversus nuchae. AHaTomusa, GyHKLMA, UHHEPBaLMA 1 KPOBOCHabXeHMe.

M. splenius capitis. AHaTomMKA, PYHKLMA, MHHEPBaLMA 1 KPOBOCHabXeHwe.

M. splenius cervicis. AHaToMuA, GyHKLWSA, MHHEPBALMA U KPOBOCHAGXeHNe.

M. trapezius. Anatomy, function, innervation and blood supply.

M. latissimus dorsi. Anatomy, function, innervation and blood supply.

M. levator scapulae. Anatomy, function, innervation and blood supply

Mm. rhomboideus major et minor. Anatomy, function, innervation and blood supply.
M. rhomboideus minor. Anatomy, function, innervation and blood supply.

M. rhomboideus major. Anatomy, function, innervation and blood supply.
Mm.serratus posterior superior et inferior. Anatomy, function, innervation and blood supply.
M. serratus posterior superior. Anatomy, function, innervation and blood supply.

M. serratus posterior inferior. Anatomy, function, innervation and blood supply.

M. transversus nuchae. Anatomy, function, innervation and blood supply.

M. splenius capitis. Anatomy, function, innervation and blood supply.

M. splenius cervicis. Anatomy, function, innervation and blood supply

Deep back muscles.

M. erector spinae. Anatomy, function, innervation and blood supply.

M. iliocostalis. Anatomy, function, innervation and blood supply.

M. longissimus /m.longissimus thoracis, m.longissimus cervicis, m.longissimus capitis/. Anatomy,
function, innervation and blood supply.

M. spinalis /m.spinalis thoracis, m.spinalis cervicis, m.spinalis capitis/. Anatomy, function, inner-
vation and blood supply.

M.transversospinalis/ mm.semispinales thoracis, cervicis et capitis, mm.multifidi, mm.rotatores/.
Anatomy, function, innervation and blood supply.

There is a standpoint that vertebra column muscles form two paths - lateral and medial
(Figure 5.3.1).

Of great importance are the vectors of action m.transversospinalis (Figure 5.3.1).
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M.mm.intertransversarii /mm.intertransversarii lumborum, thoracis et cervicis/ anatomy, func-
tion, innervation and blood supply.

Mm. interspinales. Anatomy, function, innervation and blood supply.

Further on is given the data analysis on the monitoring functioning mechanisms and main-
tenance of the body in a balanced /stable/ vertical position.

5.4

Paravertebral muscles in norm and under AIS

This section holds the analysis of published data on mm. semispinales, multifidi and rota-

tores.

5.5

The study of paravertebral muscles in children with AIS with the help of
surface EMG technique.

This section holds the analysis of electromyographic data on mm. semispinales, multifidi
and rotators (surface or global EMG).

Key findings:

1.

5.6

The amplitude of the electromyogram during isometric contraction of paravertebral
muscles is higher on the convex side on the top of the scoliotic arc (curve) under bio-
electrical activity frequency general reduction and muscle’s endurance to stress.

At rest the asymmetry of electromyographic picture is better revealed in the “sitting” and
“standing” positions than in the “lying” one.

Electromyographic asymmetry coefficients can be used to predict AlS progression. The
most reliable prognostic indicator is the one that of the caudal area of the frontal arc.
When scoliosis up to 35-40° (Cobb’s), EMG changes significantly /authentically/ corre-
late with the clinical picture.

The asymmetry of bioelectric activity is observed not only in the paravertebral muscles,
but also in other, quite distant from the vertebra column, groups of muscles.

The study of paravertebral muscles in children with AlIS using the
needle EMG procedure.

This section holds electromyographic analysis of data on m. semispinalis, multifidi and rota-

tors (ne
The

edle EMQG).
EMG data comparison of mm.multifidi (global and needle EMG) attaches to these mus-

cles the role of vertebra column’s rotators and stabilizers.
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5.7

Histochemical study of paravertebral muscles in patients with AlS.

These data are quite rare. The general conclusion: there are alot of various changes, but

together they do not allow to be considered as fundamental in the initiation of three-plane idi-
opathic spinal column deformation.

CHAPTER 6. ORIGINAL ELECTROMYOGRAPHIC STUDIES
OF BACK MUSCLES AND SEGMENTAL APPARATUS IN
PATIENTS WITH AIS (WITH THE PARTICIPATION OF
V.I.PECHERSKY)

6.1

CHAPTER 6 FIGURE CAPTIONS.

Figure 6.1.1. The back muscles points of EMG registration in case of surface electromyography.

Figure 6.1.2. Paravertebral (transverzospinal) muscles of caudal zone act as rotators, and
cranial - as vertebrae derotators. It's the classical mechanogenesis scheme of
a three-plane vertebra column deformation. We believe that each of the groups of
transverzospinal muscles plays its part (Chapter 5, Figure 5.3.1).

Figure 6.1.3. The role of paravertebral (transverzospinal) muscles as rotators in caudal area is
notvisible. In the given localisation of apex'a deformation, the massive and strong
mm.multifidi, extending from the iliac bone, acquire the role of the spine flexors to
the side of its curvature (Chapter 5, Figure 5.3.1).

Figure 6.1.4. The picture of the roles distribution of transverzospinal muscles of caudal and
cranial areas is identical, but (mirror-like) reflective for right-sided scoliosis pattern
of the lower thoracic and lumbar regions.

Figure 6.1.5. Factor connections between symmetric points in healthy children from 9 to 12
years old.

Figure 6.1.6. Factor connections between symmetric points in children with right-sided scoliosis
of 10° Cobb’s (I stage of severity).

Figure 6.1.7. Factor connections between symmetric points in children with right-sided scoliosis
of 25 ° Cobb’s (II"? stage of severity).

Figure 6.1.8. Factor connections between symmetric points in children with right-sided scoliosis
of 45 ° Cobb’s (Il stage of severity).

Figure 6.1.9. Factor connections between symmetric points in children with right-sided scoliosis
more than 45 ° Cobb’s (IVh stage of severity).

Investigation of the state of the back muscles in patients with AIS by
means of surface EMG

Is presented the original research data of paravertebral muscles in children with AlIS. In all

were examined 245 people. 184 patients (12,6 + 1,9 yo) with AlS from 1 to 40-60 Cobb’s degrees.
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29 children (9,7 £+ 1,6 yo) with signs of scoliosis risk group (Dudin MG, D. Pinchuk, 2009). The con-
trol group — 32 healthy children without orthopedic and neurological disorders (11,4 £ 2,1 yo).

EMG Technology - the standard surface one (Figure 6.1.1). For the analysis has been used
the asymmetry coefficient (AQ). It is the ratio of the average value of bioelectrical activity (BEA)
at symmetrical points on the convex side of the arc to that of scoliosis on the concave side. KA
= BEAconvex / BEAconcave.

The factual data are presented in Tables 6.1.1-6.1.3, and the illustration in figures 6.1.2-
6.1.4.

Factor connections between symmetric points in children of different groups are presented
in Figures 6.1.5 - 6.1.9.

Was determined EMG pattern in children of scoliosis risk group (Tables 6.1.4 - 6.1.5), and
the correlation of clinical symptoms with EMG- data in Table 6.1.6.

Conclusion: In AIS development in muscular apparatus, working on (belonging to) vertebral
column, can be observed the whole range of changes. We are satisfied that such a position,
to a certain extent denying monocausal genesis of scoliosis,and is now starting to be actively
discussed finding more and more supporters (Stokes I.A., Burwell R.G., Dangerfield PH., 2006).

6.2 The state of the segmental apparatus in patients with AIS according to
the H-Reflex data.

As an indicator of the segmental apparatus state were taken characteristics of Hoffman-
reflex.

In this study we used the most common method of H-reflex study of the m. soleus and gas-
trocnemius muscles in freely located (hanging) feet.

Changes in the H-reflexes values predominantly concerning tonic m. soleus (in tables — KM)
in a greater degree reflect the state of the segmental level, and cortical m. gastrocnemius /caput
mediale/ (in tables - MUM) — supraspinal. At our disposal were the results of diagnostic H-reflex
and M-response obtained in 344 patients with scoliosis at the age of 10 to 15 years old at the
time of their stay in the RCCO&T(In the Center). The control group - 15 healthy volunteers - all
the children of Center’s employees, our sincere gratitude for their help to our scientific investi-
gations.

Characteristics of the contingent are shown in Tables 6.2.1 - 6.2.2.

Obtained Hoffman-reflex data are shown in Tables 6.2.3 (healthy children) and 6.2.4 - 6.2.7
(patients)

Then was carried out a complicated statistical processing of the received data.

Tables 6.2.8 - 6.2.13 reflect changes in indicators H / M for the observations’ duration.

Results. Recognizing the importance of the H- Reflex diagnostic methods, as the most accu-
rate and informative in modern neuroscience, at the present stage should not be overestimated
its importance in the general context. However, such a conclusion to more extend reveals our
unawareness about accurate processes, taking place in the spinal and supraspinal structures in
norm and in AlS. So at the present moment the most diagnostic value represents the ratio of
maximum amplitude of H-reflex and M-response (H / M « 100 %) according to MMM and the KM.
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CHAPTER 7. FUNCTIONING FEATURES OF THE BRAIN
STRUCTURES IN CHILDREN WITH AIS

CHAPTER 7 FIGURE CAPTIONS

Figure 7.1. Horizontal (H), frontal (F) and sagittal (S) sections according to atlas J.K.Mai,
J.Assheuer, G.Paxinos (1997) used in the program 3DLocEEG.

Figure 7.2. The typical patterns of EDDIE distribution, registered in H6, H7, H8 and H9 (the atlas
of Mai J.K., Assheuer J., Paxinos G., 1997) in patients with advanced and progressive
AlS course and in their healthy peers (the value /significance/ of differences — p <0,
01). “Red” color indicates “cubes’; in which EDDIE in healthy children differs from
that in children with advanced scoliosis, "blue” - in healthy children in comparison
with progressive scoliosis, and “yellow” — shows the difference between advanced
and progressive scoliosis courses.

Figure 7.3. Three-dimensional maps of the surface level (smoothing EDDIE distribution accord-
ing to technique of least squares) at the level of 6th horizontal brain section (H6)
in patients with different types of scoliosis and all degrees of severity, as well as
in healthy children. A - healthy children, B - progressive scoliosis I-lI-"* degrees of
severity, B — advanced scoliosis I-I-" degrees, G - progressive scoliosis Ill-IV-t degree
of severity.

Figure 7.4. Three-dimensional maps of the surface level (smoothing EDDIE distribution accord-
ing to Waifer- method) at the level of 5th and 6th sagittal brain sections (S5 and
S6) in patients with different types of right-side scoliosis (I-Ill degree). A — healthy
children, B - progressive scoliosis, B— advanced scoliosis.

Figure 7.5. Three-dimensional maps of the surface level (smoothing EDDIE distribution accord-
ing to Waifer- method) at the 7th and 8th sagittal brain sections (57 and S8) in
patients with different kind of right-side scoliosis (I-Ill degree). A - healthy children,
B - progressive scoliosis, B— advanced scoliosis.

Figure 7.6. Three-dimensional maps of the surface level (smoothing EDDIE distribution accord-
ing to Waifer-method) at the 7th and 8th of sagittal brain sections (S7 and S8) in
patients with varying scoliosis severity degrees. A - healthy children, B — patients
with I-Il-nd degree of scoliosis, B — patients with lll-IV-th degree of scoliosis.

Figure 7.7 The changes in character (nature) of links between the pituitary gland, hypothala-
mus and pineal gland in patients with increasing severity of AlS

The chapter presents the results of electroencephalographic studies that logically continue
our comprehensive study of the neurophysiology of the CNS in children AlS.

In this concrete case was applied the original program of brain activity estimation —
3DLocEEG (Bekshaev S.S., 2002). It is based on adynamic calculation of the coordinates of
equivalent dipoles, which are given as sources of potentials, generating registered on the scalp
electroencephalogram (Soroko S.I., et al, 2005).

The program as a whole belongs to a family of programs that solve the inverse problem of
electroencephalography (Gnezditsky V.V., 2000).
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In 3DLocEEG is used mathematical tool (apparatus) by which, with the help of measured on
the scalp surface electrical potentials, is possible in three dimension brain space (layer-by-layer
with astep of 1cm in H - horizontal, S - sagittal and F - frontal planes, or “sections” (Figure 7.1)
to assess the dynamics of the emergence of equivalent dipole sources, which are generating
surface- registered electroencephalogram.

Experience with this program has shown that although the diagnostic procedure is quite
laborious, instead is acquired invaluable information about the local (up to 5mm) nature (char-
acter) of the bioelectric activity in the three-dimensional volume of the brain, which allows to
learn about the functional state of its structures.

Under EEG analysis were 418 children. 334 (12,5 £ 2,0 yo) with AlS, 84 children (11,63 + 2,45
y.0) — students of secondary schools without neurological and orthopedic pathology.

Statistical references on severity degree (V.D.Chaklin, I-10° Cobb’s, Il - 25°, Ill - up to 45°,
IV —> 45°) and the nature of its progression, the shape and level of the top of scoliosis arc in
children patients are shown in Tables 7.1-7.4. All these data were obtained and verified on the
results of clinical and instrumental diagnosis at the time of electroencephalographic examina-
tion. All electroencephalograms were recorded and processed by the 3DLocEEG method, in
each of the 12 horizontal (H), 12 sagittal (S), and 12 front (F) one-centimeter “sections” of the
brain (Figure 7.1) was estimated the number of equivalent dominant dipole sources (EDDIE)
on the thresholds of 25% of maximum power. The total number of studied and subjected to
analysis “sections” was found to be 15048. All the information about the three-dimensional
EDDIE distribution was processed with the help of the Statistical Package «Statistica» (6.0, 6.1
and 7.0 versions).

The output at this stage of primary data analysis — revealed no significant difference in the
EDDIE number in general between subgroups. But there were clear signs of functional hemi-
spheric asymmetry (PMA), details of which in children with scoliosis are accessible in the works
of C. J. Goldberg et al. (1995), A. Geissele et al. (1991), T. Liu et al. (2008), L. Shi et al. (2009).

In order to specify the information given by these authors, we analyzed self-reported data
on bioelectrical hemispheric asymmetry of the brain to detect accurate differences in patients
with AIS and healthy peers. The results obtained are shown in Tables 7.5-7.9. In the data is
worth noting the Kmna growth (coefficient of asymmetry) along with the progression of sco-
liosis, which indicates the higher indication of hemispheric asymmetry in these patients, com-
pared with that observed in healthy group. This phenomenon occurs in vertebra column frontal
arcs of both directions - right-handed and left-handed.

Kmna value is less than 1.0 in healthy group, more likely it reflects the typical for children
of puberty age increased in norm diencephalic structures activity. On a closer connection of
the right hemisphere with the diencephalic hypothalamic formations, which are responsible
for the neuro-hormonal regulation (opposite to the left hemisphere, which is more associated
with activating centers of the stem reticular formation) indicate data from a number of clinical
and electroencephalographic studies (Bragin K. N., Dobrokhotova G. A., 1981, Boldyrev, G. N,,
K. N. Bragin, 1992; Boldyrev, G.N., 2000; Zhavoronkova L.A., 2006 and others).

Data on patients with scoliosis given in Tables 7.8 and 7.9 show that the total number of
EDDIE (or the total value of bioelectrical activity) of the right and left hemispheres with the
high level of significance differ in right-side scoliosis II-"9, lll- IV- degrees of severity and in left-
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side of IlI-IVth degrees. It is clearly seen that as the disease progresses EDDIE amount begins
to increase in the left hemisphere, that leads to Kmpa inversion, which amounts more than 1,
reaching the highest values in patients with IVt degree, as in the right-side, so as in the left-
side scoliotic arcs groups of patients.

The lack of significant differences from the norm in the left-side form of II"d degree scoliosis
(despite the relatively large number of patients in the research group), we explain by the high
heterogeneity of this subgroup: it was revealed the predominance of the number of cases with
progressive course of the disease (70%). The same can be applied to the right-side scoliosis
subgroup with It degree, in which patients with non-progressive form amounted up to 52%,
and with progressive form - 44%.

Thus, the observed Kmna dynamics, namely the increase of its value (from 0,95-1,0 under
deformation of Ith degree of severity to 1,15-1,24 in patients with IVth degree), which occurs due
to ratio changes of EDDI in the left and right hemispheres, points directly on the connection of
the functional state of the brain structures with the development of AlS. But how this connec-
tion is expressed?

As we operate with percents - relative values, so the progressive increase in the number
of EDDI in the left hemisphere can equally testify, as the actual increase in the activity of stem
reticular structures associated with the left hemisphere, as well as reducing of the activity of
diencephalic structures with stronger functional connections with the right hemisphere. We
prefer the second version — Kmna growth in patients with scoliosis is rather associated with
a more profound hypofunction of diencephalic region. Hypofunction, which does not com-
pensate the necessary regulation of normally organized endocrine system - the condition for
the occurrence of scoliosis, according to our classification relates to the category of “central”.

On the other hand, based on the fact that the left hemisphere in the majority of the sur-
veyed patients with scoliosis is relatively dominant, it is acceptable to believe that our findings
reflect the brain transition to a new level of functioning. In this case, the activity increase of
stem structures, mostly associated with the left hemisphere, can be explained as the increased
activity of those which are responsible for postural- tonic activity (Kostyuk P.G., 1973; Duus, P,
1997) which becomes essential, both in developing and in already developed deformation.

With non-progressive course of the disease Kmna by EDDIE between the left and right
hemispheres appeared to be the same as that in healthy children — below one. This fact suggests
that in these cases the functional state of the brain is quite equal to brain conditions of healthy
peers, or the other brain mechanisms are involved in the disease process, but differ from those
observed in children with poor nature of the disease.

In addition cannot be excluded the fact that a number of people possesses certain brain fea-
tures, which, under unknown to us conditions, may contribute to vertebra column deformation.

To answer the question about the role of functional hemispheric asymmetry of the brain
was executed the extension of healthy volunteers group to include the addition of the 17 chil-
dren aged 7-9 years, 10 males aged 15-17 years, and 31 adults aged 20-45 years (mean age 30
+ 8,7 years). After their standard electroencephalographic examination the data were treated
by 3DLocEEG program.

For convenient comparison of the data has been formed the Table 7.10 that shows the
results obtained and introduces a series of data from the previous tables
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The data reflect quite a curious situation —the Kmpa indicator amounts below 1 (the pre-
dominance of bioelectrical activity in the right hemisphere) was revealed in healthy children
of before pubertal age, in healthy adolescents and patients with non-progressive develop-
ment of scoliosis.

Data in Table 7.10 shows that in healthy group of before — and pubertal age is observed
a high activity of the right hemisphere, and in adults - of the left hemisphere. And it seems
that the physiological inversion occurred at the end of puberty and the beginning of the early
post-pubertal age, as indicated by the results of a survey of young men.

But why inversion phenomenon is observed in patients with idiopathic scoliosis much ear-
lier, long before the 15 - year-old? This early drift of bioelectrical activity prevalence to the left
side in children with scoliosis, we allow ourselves to associate with the weakness of activating
the right hemisphere diencephalic structures responsible for the neuro-hormonal regulation
in the hypothalamus-pituitary-chain. We emphasize once again - that the weakness of the
latter and not the activity of the reticular structures are associated with the left hemisphere.

This conclusion is in a number of arguments in favor of our position of scoliosis as a com-
pensatory response to unconjugated (non-paired) longitudinal growth of the spinal cord and
its bone “case”. While in healthy children and children with non-progressive scoliosis (or, in
extreme cases, progressive AlS) the active thalamic structures cope well with the role of the
interface, receiving and screening (filter) the intensive afferentative information from the “
being stretched” spinal cord and after its treatment causes an adequate response from the
diencephalic hormone regulation of skeletal growth, then in the case of functional weakness
of these structures consistent compensatory protective response on the part of the endocrine
system does not occur and the overgrowth of bone spine increases. As aresult - arise the
conditions for the preservation of the conflict between the latter and the spinal cord with
the subsequent implementation process we have described, offsetting (compensating) the
conflict. Therefore, reducing the activity of the right hemisphere in children with progressive
scoliosis, can be regarded as evidence of functional insufficiency (impairment) of diencephalic
formations (structures). More precise - it is rather a mismatch of their activity that the levels,
which are required and must be in a busy period of pubertal neuro- hormonal maturation of
the organism. In this case also becomes understandable the predominance (as a rule — sub-
dominant) of activity of the right hemisphere in healthy children and the reason why for them
it should be regarded as a characteristic feature of a pubertal age period normal course.

For greater specification of our research, using the possibilities of 3DLocEEG were chosen
219 blocks, whose value /contribution/ was 78% (with M + 6 = 78% + 0,3%) in the total number
of registered EDDIE. Figure 7.2 reflects the horizontal sections (H6-H9), which are marked in
different in colour “cubes’, significantly//authentically (at the level p <0,01) differ in the number
of EDDIE in the subgroups of the patients. Marked in red “cubes’, in which the number of EDDIE
in healthy group differ from that in patients with advanced scoliosis, and “blue” - with progres-
sive AlS. “Yellow” — were the “cubes” with a significant difference in the EDDIE number under
advanced and progressive deformation development.

Special attention is drawn to a much larger number of differences between healthy children
and patients with AIS compared to the number of differences between advanced and progres-
sive cases of the disease.
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It's worthy of notice, that the results of our neurophysiological examination to alarge
extend coincide with the conclusions obtained in one of the few MRT studies of morphological
asymmetry of the brain in healthy children and patients with idiopathic scoliosis (Liu T. et al.,
2008). It was revealed a significant (authentic) (p <0.05) size excess of the left thalamus, and left
postcentral gyrus of the hippocampal region in patients when compared with healthy peers.
The same conclusions were obtained with respect to the volume of the corpus callosum, and
brain stem. At the same time, the front and rear thigh of the right internal capsule, right caudate
nuclei, right, right and left middle occipital gyrus in patients with scoliosis were significantly less
in size.

As one more option of our data processing were used 3-dimensional maps of the surface
level. As an illustration is given the figure 7.3, which reflects the pattern of EDDIE distribution at
the H6 level relatively the brain structures in patients with various stages of the disease.

In general, with the help of a range of analysis of EDDI distribution, and using the Waifer
method were specified structures in which these maxima are recorded. They were: hypotha-
lamic area (posterior hypothalamus, mammillary bodies, the area above the optic chiasm,
where are suprahiazmal nucleus are situated), the left head of the caudate nuclei, anterior-
dorsal and partly ventral - lateral thalamus, front hip internal capsule shell and globus pallidus.

Thus, using a variety of methods for analyzing the distribution of EDDIE we have identified
a number of brain structures, the data on the functional status of which indicates that they are
involved (interested) in the development of AlS in children. All these structures can be divided
into two anatomic groups.

The first group includes those who are mainly concerned with the analysis and synthesis
of the incoming afferent information and the subsequent formation of the efferent control of
parcels /messages/ to the motor apparatus. This is the thalamus, caudate nucleus, and globus
pallidus shell, precentral and postcentral gurus, inferior temporal cortex, the brain stem struc-
tures in the pons varolii. It is extremely important to detect significant (p < 0.01) differences
in the amount of EDDIE between advanced and progressive forms in the inferior region of the
left hemisphere, where the vestibular system indicators /centers, offices/ are located, which
indicates the important role of vestibular function in patients with idiopathic scoliosis.

In our study, the differences between healthy children and patients with idiopathic scolio-
sis (the average number of EDDIE and asymmetry of their distribution) are found in almost all
of these systems. What does this mean?

This may be a reaction to the developing or already developed deformation. But it could
be a reflection of primary disturbances in the process of receiving and processing the incoming
afferent information - violations that resulted into abnormal efferent response. We prefer the lat-
ter option, since in its favor evidence the results indicating not the increase, along with increas-
ing deformation process, dysfunctions in the activity of structures, being charged with motor
activity, but rather the beginning of the presence of certain defects (congenital or acquired) in
their work. From this point of view, can be explained the absence of pronounced differences in
the EDDIE density in patients with primary and high severity of scoliosis (Figure 7.6).

These facts are also confirmed by the recorded changes in the lower - temporal gyrus,
indicating dysfunction in the representation of the vestibular apparatus. Is to be notee that
T.Sahlstrand et al. (1979), H.Yamamoto et al. (1982), M.P.Wyatt et al. (1986) and M.Simoneau et
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al. (2006) have already shown that these dysfunctions are detected in the initial stages of the
deformation, which indicates the same that was mentioned above, initial defectiveness of the
system in patients with AlS.

The second group corresponds to CNS structures, responsible for the supervision and
control of autonomic functions of the body and the structures responsible for the neuroendo-
crine regulation of growth and development of the child’s organism. They are the following:
the hypothalamus, suprahiazmal nucleus, pituitary, and pineal gland. However, among these
anatomic structures can be seen functional subsystems involved in the regulation of spinal
cord longitudinal growth conjugation and its bone “case”.

Priority of attention to the thalamus is explained not only due to its important role in the
activity of the brain, but also the results of the processed data, indicating the differences in the
bioelectric activity of the thalamic region in children with scoliosis and healthy peers. In addi-
tion, the thalamus is quite a large structure of the brain, which greatly increased the reliability
of the data on the number of EDDIE, located in the “projected” on it “cubes”. In the course of
this analysis, has been reported the number of EDDIE in the “thalamic cubes” in the right and
left halves of the brain, which are fully or partially included thalamus nucleus. These data are
given in Tables 7.15-7.17.

From these data, it appears that the nature of progression does not play a special role — as
in both cases there is an increase of the asymmetry coefficient (AC) value, which reflects the
ratio of EDDIE in the left thalamus to the number in the right thalamus. At the same time,
healthy children activity predominates right and AC < 1.

Additional analysis of the data (Tables 7.18-7.19) clearly indicate a high activity of the left
thalamus in all children with AlS, which is significantly higher than that of the right thalamus.
The left thalamus characteristic also significantly (authentically) differentiates patients from
healthy children who have higher activity of the right thalamus. The latter doesn't depend on
the right — and left-handedness.

In order to identify interconnections between the structures, referring to (standing on) the
top of the hormonal regulation (Hp - pituitary, Hyp — Pineal- hypothalamus and pineal gland)
were calculated partial correlation coefficients between them.

In the healthy group, significant coefficients of correlation between Hp, Hyp and Pineal
hasn't been found.

In children with It degree of AlS severity significant correlation links between areas of Hp,
Hyp and Pineal as well as in healthy children were not revealed. However, when considering
the partial correlation coefficient is revealed significant correlations occurrence (p < 0.05)
between Hp and Hyp under exclusion of the influence of Pineal activity zone. With the exclu-
sion of other structures (Hp and Hyp) of influence on the value of partial correlations were
not revealed.

This can be explained by the fact that the activity of the Pineal area makes a definite
contribution to the interaction Hp and Hyp activity zones on the mechanism of negative feed-
back. In other words, increasing of the activity in the pineal gland area reduces interactions
between pituitary and hypothalamic regions.

In the analysis of correlations in patients with II-"d degree of severity were found statisti-
cally highly significant (p < 0.01) correlations between the level of Hp and Pineal activity
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areas. Elimination of the effect of Hyp on the interconnections between Hp and Pineal led
to even greater increase in the value of the correlation coefficient, which also was negative,
indicating the reciprocal connections between the regions of Hp and Pineal. This indicates
an inhibiting effect of Hyp on the reciprocal connections between the levels of Hp and Pineal
activity areas. With the exclusion of Pineal activity increases positive correlation coefficient
between Hp and Hyp.

In patients with llI- s scoliosis severity degree are statistically highly significant (p < 0.01)
correlations detected between Hp and Pineal, and the character of correlation is negative.

In the analysis of the correlation matrix in patients with IVth degree of AlS severity was
revealed only one statistically significant (p <0.05) correlation (positive) between the level of
activity of Pineal and Hyp areas. Elimination of the Hyp effect led to increased reciprocal inter-
connection (negative correlation coefficient) between the levels of Pineal and Hp activity areas
to significant levels (p <0.05). Summarized results with application of the method of partial cor-
relations are shown in Figure 7.7.

Conclusions: The facts we revealed give us opportunity to suggest that the AIS can be rated
as a reflection of a variety of clinically significant CNS dysfunctions. They obviously do not occur
in healthy children until the overstrain of adaptive and compensatory mechanisms is developed
in response to a variety of stressors that trigger the deviation from the normal homeostatic state
in the spinal complex.

CHAPTER 8. THE ROLE OF MELATONIN IN THE ETIOLOGY
AND PATHOGENESIS OF AIS.

CHAPTER 8 FIGURE CAPTIONS

Figure.8.2.1. Average values of EDDIE (% to the total number registered) in the pineal gland in
children with idiopathic scoliosis and healthy children of different ages. The ver-
tical axis — the average number of dipole sources in the pineal gland (% of total
registered). On the horizontal axis — age in years. The thin solid line — Patients
with idiopathic scoliosis. The thick solid line — healthy children.

Figure 8.2.2. Average values of EDDIE (% to the total number of registered) in the pineal
gland area in patients with varying severity of scoliosis and healthy children.
The vertical axis — the average number of EDDIE in the pineal gland (% to the
total number of registered). On the horizontal axis — healthy children (0) and the
group of patients with different degrees of AlS severity (I-1, II- 1, lll- I, IV- 1 level).

Figure 8.2.3. Average values of EDDIE in suprahiazmal nuclei in patients (female, girls) with
varying degrees of severity of scoliosis and healthy group. The vertical axis — the
average number of EDDIE suprahiazmal nuclei (% to the total number of reg-
istered). On the horizontal axis — healthychildren (0) and the group of patients
with varying degrees of severity of idiopathic scoliosis (I- 1, II- I, lll- I, V- 1).

Figure 8.2.4. Average values of the ratio of the number of EDDIE in suprahiazmal nucleus to
the number of EDDI in the pineal gland area in the subgroups of patients with
different degrees of severity of idiopathic scoliosis and healthy children. The
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vertical axis — the ratio of the number of EDDIE suprahiazmal nucleus to the
number of EDDIE in the pineal gland. On the horizontal axis — healthy children
(0) and the groups of patients with varying degrees of AlS severity (1, 2, 3, 4).

Figure 8.2.5. Average values of the ratio of the number of EDDIE in suprahiazmal nucleus area
(SCN) to the EDDIE number in the pineal gland area in the subgroups of patients
with different AIS courses and healthy children. The vertical axis - the ratio of
the number of EDDIE in the area of suprahiazmal nucleus (SCN) to the EDDIE
number in the pineal gland area. On the x-axis — a group of patients with differ-
ent AlS courses: 1 — healthy group, 2 — non-progressive scoliosis, 3 —progressive
scoliosis, 4 — advanced scoliosis.

8.1 Melatonin and experimental scoliosis

This section provides an overview of information about gl.pineale and melatonin. A rea-
son for this — melatonin’s theory of scoliosis and original investigation’s data.

8.2 The study of the functional state of the brain structures in the area of
the pineal gland and suprahiazmal nucleus

This section presents the results of the study of bioelectric activity of gl.pineale by means
of 3D LocEEG (Bekshaev S.S. 2002). The bases for the use of this diagnostic method grounds in
the fact that gl.pineale are formed of diencephalon nervous tissue.

As the bases for this section were used the results of the survey of 327 children and ado-
lescents aged from 8 to 16 years old. 291- Children with AIS. Control group - 36 healthy peers.

At that stage of research were analyzed only those dipoles, which coordinates were in the
region of our interest — gl.pineale and suprahiazmal nuclei (SCN). Speaking of the bioelectric
activity of neurons gl.pineale (pinealocytes), we note that these cells, demonstrating the
inherent properties of endocrine cells, i.e. ability to secrete hormones (Chapter 3), retain the
organization and function of neurons, i.e. the ability to generate and distribute nerve impulses
(Akmaev |.G., Hrynevych V.V., 2003).

In Figure 8.2.1 are presented data on the average grade of EDDIE gl.pineale area (% to
total number of registered) at different age periods. Notably, that in general the number of
gl.pineale dipoles in healthy children is lower than in the group of patients with AIS. This char-
acter of the curve gives quite a good explanation of the discrepancy of clinical and laboratory
data - with severe scoliosis in senior children groups, the concentration of melatonin in the
blood serum does not differ from healthy group.

Considering that the significant predominance in the group were adolescent girls who
have a typical pubertal period at the age from 10 to 14 years old, for further analysis, we
selected only their electroencephalograms. In all there were 154 people among patients and
25 - among healthy group.

In Figure 8.2.2 are shown the data of distribution of the number of dipoles in gl.pineale
area( % to the total registered) in the newly formed subgroups girls (depending on the sever-
ity of idiopathic scoliosis), and that of their healthy peers.
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As it is seen in the diagram, the lowest gl.pineale activity is registered in the healthy group
(0). In patients with AlS it is progressively increasing depending on the degree of severity and
reaching the maximum value in patients with lll- AIS severity, and then slightly reduces in
patients with IVth degree.

In the analysis of a number of dipole sources in the SCN area is observed the opposite
pattern (Figure 8.2.3).

The attitude of EDDIE in gl.pineale to the number of dipoles in the area of the SCN - is
a value which, in our opinion, may play a role of an integral feature of the bioelectric intercon-
nections in the system “pineal — the SCN". Thus obtained data are shown in Figure 8.2.4.

In Figure 8.2.5 are given the data of correlation of EDDIE quantity in gl.pineale area to to
the number of EDDIE in the area of SCN in four subgroups: the first — healthy group, the sec-
ond - patients with non-progressive scoliosis, the third — a patient with progressive course of
the disease, and the fourth - patients with advanced AlS.

As itis seen in the diagram, determined index drops from a group of healthy girls to a group
of peers with non-progressive scoliosis, reaching a statistically significant difference when com-
pared with those observed in patients with progressive and advanced deformities of the spine.

As a conclusion is presented the author’s point of view on the role of melatonin in the AIS
pathogenesis.

CHAPTER 9. NEUROPEPTIDES AND AIS

CHAPTER 9 FIGURE CAPTIONS.

Figure 9.1.1. The scheme of biotesting experiment of a popsture asymmetry factor. .

Figure 9.1.2. Structure of arginin8- vasopressin and oxytocin.

Figure 9.2.1. The biotesting scheme of serum in patients with AlS on the presence of posture
asymmetry neuropeptide factor.

Figure 9.2.2. The histogram of EMG- activity frequency of the muscles of hind limbs spinalised
rat -recipient after injection of blood serum of healthy patients. KDN = 3. White
bars - indicators of spontaneous EMG, gray bars — EMG indices caused by direct
muscles electro -stimulation.

Figure 9.2.3. Histograms of the frequency of the EMG activity of the muscles of hind limbs
spinalised rat- recipient after injection of blood serum of children with scoliosis.
White bars - indicators of spontaneous EMG, gray bars — EMG indices caused
by direct electro-stimulation of muscles. on the x-axis of abscisses: 1 and 3 —
indicators m.tibialis ant. right, left, 2 and 4 — m.gastrocnemius right, left. Y-axis:
EMG discharge frequency per 5 seconds in per cents (100 % -original EMG - rat
muscle’s activity before exposure of donor’s blood).

Figure 9.2.4. Comparison of EMG indices in biotesting of children with posture violations /
poor posture/(gray background) and the scoliosis of I-Il degree (black back-
ground). On the horizontal axis: 1 — tonic muscle’s reaction, 2 reflex response
of muscles, 3 — infringement of the reciprocity, 4 — irradiation of excitation in the
muscles of the opposite limb.
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9.1 Neuropeptides and motor functions.

This section provides information about the neuropeptides — proteins that define the
asymmetric hemilateral increase in muscular tonus. They were discovered by Academician
G.A.Vartanyan in the 80th years of the twentieth century in St.-Petersburg (Russia).

RHD peptide has the effect, similar in amino acid composition of from arginin8 with vaso-
pressin (Cys-Tyr-Phe-GIn-Asn-Cys-Pro-Arg-Gly, and sinistral — oxytocin (H-Cys-Tyr-lle-GIn-Asn-
Cys-Pro-Leu-Gly-NH2) (Figure 9.2)

9.2 Results of the study of neuropeptides in patients with AIS.

Basing on the data of the comprehensive analysis of clinical and instrumental diagnosis was
suggested that in the implementation of compensatory reaction, the result of which is the AlS,
must participate factors of posture asymmetry (arginin8 -vasopressin and oxytocin).

In the first stage, to confirm the hypothesis of the presence of “postural asymmetry factor”
in children with scoliosis in 2001 was studied the blood serum of 25 children with AIS (10-14
yeas old).

In Figure 9.2.2 the results of biotesting of a healthy patient D. (a boy, 12 years old, healthy),
whose serum caused in the recipient only slightly decline in the spontaneous and evoked
electromyogram (not more than 25% from baseline). Evaluation was carried out according to
a movement disorders coefficient (KgH).

In the blood serum of children with AIS was revealed the presence of posture asymmetry
factors (Figure 9.2.3).

To obtain more precise information on this matter has been conducted biological testing of
130 patients with AlS.

Analysis of the results showed that the progressive nature of the scoliosis course, KaH equals
to 15-25 points.

With progressive course, KaH is 12-14 points with the presence of at least three program-
relevant indicators. In these cases, the typical was lack of figure 1.

With non-progressive scoliosis KgH was equal to 9-11 points.

Coincidence of clinical data with the answers of biotesting performed by a blind method
(randomization) was very high — up to 89% (!).

If our conclusions about the role of neuropeptides in the pathogenesis of a typical idiopath-
ic scoliosis are correct, the proof of this must lay in the presence of biologically active substances
in the blood serum of children with ante-and preclinical symptoms of vertebral column shape
changes (risk group).

To answer this question in these children (15 people) was conducted blood serum biological
tests. As a control were taken the results of the same test in patients with typical AIS of It and
lI"d degrees of severity (15 patients).

Introduction to experimental animals of child’s blood serum as with a violation of posture
so as with scoliosis, led in most cases to a change in the regulation of the motor centers of the
recipient (Figure 9.2.4).
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The typical reactions were reported in both groups, with no significant differences: KgH in
recipients amounted to 10,7 + 3,0 (at a standard rate of 5-6 points), which directly points to the
emergence of lateral neuropeptides at the preclinical stage of the disease, which can reliably
detect scoliosis risk group.

The fundamental, having no research analogues, conclusion is as following - the lateral
neuropeptides, similar in amino acid composition with arginin8-vasopressin and oxytocin, are
one of the basic factors in the AIS pathogenesis in the preclinical period of its development.

Obé monografie v origindle (v azbuce) jsou k nahlédnuti u doc. MUDr. Ivo Mafika, CSc., prof. MUDr. Jany
Pafizkové, DrSc. nebo as. MUDr. Miloslava Kuklika, CSc.

Both books in original print (in cyrillic) can be looked at Assoc. Professor lvo Marik, MD. PhD,

Professor Jana Parizkova, MD, DSc. or Assist. Prof. Miloslav Kuklik, MD, PhD.
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Registration Form should contain: Name with titles, Address, Phone, E-malil, indicate active
or passive participation. Abstract form with key words and structured text (try to provide objec-
tives, 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. lvo Marik, MD, PhD ambul_centrum@volny.cz, Assistant Professor Jacek Karski MD
PhD, Medical University in Lublin, Lublin, Poland, E-mail: jkarski@vp.pl

Participants will receive the Programme and Certificate of Attendance. Abstracts of lectures
will be published in Supplementum of the Journal “Locomotor System”. Information about the
Symposium will be available on the websites: www.pojivo.cz & www.pls-symposium.com

International Organizers of the Symposium

General Director Zbigniew Kedzierski MD & Beata Slowinska Mgr
Military University’s Hospital | Lublin, Poland, E-mail: sekretariat@1szw.pl

Prof. Tomasz Karski MD PhD & Klaudia Karska MD
University of Vincent Pol & Medical University in Lublin | Lublin, Poland, E-mail: tmkarski@
gmail.com or t.karski@neostrada.pl

Assoc. Prof. lvo Marik, MD, PhD & Assist. Prof. Miloslav Kuklik, MD, PhD
Ambulant Centre for Defects of Locomotor Apparatus I.l.c. | Prague, Czech Republic, E-mail:
ambul_centrum@volny.cz & honza.kuklik@volny.cz

Prof. Mikhail Dudin, MD, PhD & Assist. Prof. Aleksey Shashko, MD, PhD
Children’s Rehabilitation Center of Orthopaedics and Traumatology “Ogonyok | St. Petersburg,
Russia, E-mail: ogonek@zdrav.spb.ru & shravan@mail.ru
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ZPRAVY | NEWS

ZPRAVA O CINNOSTI SPOLECNOSTI PRO POJIVOVE
TKANE (SPT CLS JEP) V ROCE 2014

Odborna vzdélavaci ¢innost SPT CLS JEP je od roku 2004 realizovéna v uzké spolupraci
s Ortopedicko - protetickou spole¢nosti CLS JEP. Spoluprace se tykéa pfedeviim vydavani odbor-
ného recenzovaného ¢asopisu Pohybové Ustroji — pokroky ve vyzkumu, diagnostice a terapii
a pfipravy tradi¢nich odbornych symposii, na jejichZ pfipravé se podili. Obé spole¢nosti inici-
ovaly ocenéni za zasluhy o medicinu pro pana profesora MUDr. Jaromira Kolare, DrSc. a pana
profesora MUDr. Josefa Hyanka, DrSc., a to udéleni Zlaté medaile Ceské Iékafské spole¢nosti
J.E. Purkyné. Medaile byly slavnostné predany panem profesorem MUDr. Jaroslavem Blahosem,
DrSc., predsedou CLS JEP, pFi pfileZitosti konani 19. Kubatova podologického dne v LékaFském
domé v Praze ve dnech 7. 3.-8. 3. 2014.

Intenzivné pfipravované mezinarodniThe 16t Prague-Lublin-Sydney-St.Petersburg Symposiu
se uskutecni v Lublinu v Polsku ve dnech 21.-24. z&fi 2014. 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”.

V Unoru az dubnu 2014 probéhly volby nového vyboru Spole¢nosti pro pojivové tkané
CLS JEP.

Do vyboru SPT CLS JEP byli zvoleni:

Predseda: Doc. MUDr. Ivo Mafik, CSc.
Cestny ptedseda:  Prof. MUDr. Josef Hyanek, DrSc.
Mistopredseda: Prof. Ing. Miroslav Petrtyl, DrSc.
Védecky sekretdf: RNDr. Braun Martin Ph.D.
Pokladnik: Ing. Jana Zelenkova
Sekretarka: Ing. Hana Hulejova

Clenové vyboru:

as. MUDr. Kuklik Miloslav CSc.
Ing. Cerny Pavel

Doc. RNDr. Brettchneider Ivo CSc.
RNDr. Zemkova Daniela CSc.
Prof. Ing. Marsik Frantisek DrSc.
MUDr. Myslivec Radek

Doc. MUDr. Smrcka Vaclav CSc.
Prof. MUDr. Povysil Ctibor DrSc.
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Clenové revizni komise:

RNDr. Zemkova Daniela CSc.
Doc. RNDr. Brettchneider Ivo CSc.
as. MUDr. Kuklik Miloslav CSc.

Novi cestni ¢lenové:

Prof. MUDr. Josef Hyanek, DrSc.
Prof. MUDr. Jana Pafizkova,DrSc.

Soucasnym cilem vyboru SPT CLS JEP je ziskat k aktivni spolupraci mladsi kolegy z obor(
klinickych i preklinickych, ktefi se zabyvaji pohybovym ustrojim na viech uUrovnich poznani.

Na Uzkou spolupréci se za vybor SPT CLS JEP t&si
doc. MUDr. Ivo Marik, CSc.

Upozornéni:

Upozormujeme, Ze od roku 2013 je ¢asopis vydavan pouze v elektronické formé. Pro soucas-
né odbératele ¢asopisu PU a dalsi zajemce doporucujeme pfihlasit se na http://www.pojivo.cz/
en/newsletter/, zadat jméno a e-mailovou adresu, na kterou bude casopis posilan. Na webové
doméné SPT CLS JEP http://www.pojivo.cz/cz/pohybove-ustroji/ naleznete ve formatu PDF
viechna jednotlivad ¢isla a dvojcisla casopisu (véetné Suplement) vydana od roku 1997 (bezplat-
ny pfistup).

SPOLECNOST
PRO
POJIVOVE

TKANE /
aS LEPurkyns

PRAHA - CESKA REPUBLIKA
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INFORMACE O SPOLECNOSTI PRO POJIVOVE TKANE CLS
J. E. PURKYNE (SPT)

Vazena pani kolegyné, vazeny pane kolego,

dovolujeme si Vas informovat o moznosti stat se ¢lenem Spole¢nosti pro pojivové tkané (SPT), ktera
v roce 2004 navézala na plodnou desetiletou ¢innost Spolecnosti pro vyzkum a vyuziti pojivovych tkani
vedenou panem prof. MUDr. M. Adamem, DrSc. Poslanim SPT je podpora rozvoje vyzkumu pojivovych tkani,
sifeni novych poznatk tykajicich se vSestrannych analyz tkani z obecného pohledu, modernich klinickych
piistupl k diagnostice a l1é¢bé. Dalsim poslanim SPT je usnadnéni styk( mezi jednotlivymi odborniky nava-
zanim spoluprace s rdznymi védeckymi, odbornymi, vyrobnimi a farmaceutickymi spole¢nostmi.

Védecké poznani a aplikace nejnovéjsich poznatkl v klinické praxi nabyly v poslednich letech nebyvalého
zrychleni, a to nejenom v zahranici, ale i u nas. Tato skutecnost bezprostiedné souvisi s kvalitativnim rozvo-
jem poznani i v nebiologickych védach a v modernich inzenyrskych pristupech. Stéle vice se prokazuje, ze
vse se vSim souvisi — neni ndhodou, Ze nové poznatky a objevy vznikaji na rozhrani obort a riznych védnich
disciplin. Lidska spolecnost v poslednich desetiletich dosahla nové civiliza¢ni kvality — ve védé a v jejich
aplikacich zcela jisté, avsak v moralce a etice ne tak pfilis. Biomedicina je v soucasné dobé rozséhlou inter-
disciplinarni védou, ktera bez kooperace s jinymi védnimi obory by byla odsouzena ke stagnaci. Proto cilem
SPT je nejenom integrovat odborniky v biomedicing, ale i v technickych sférach.

Prioritni snahou SPT je presentovat odborné verejnosti a specialistim v klinické praxi nejnovéjsi poznatky
v oblasti pojivovych tkani. SPT je i spolec¢enskou organizaci klinickych pracovnikd, védcd, pedagogu, ktera si
klade za cil spolecensky sblizit nejenom pracovniky v aktivni sluzbé, ale i kolegyné a kolegy v dichodovém
véku a v neposledni fadé i studenty a mladé doktorandy z vysokych $kol, universit a akademickych ustava.
SPT bude organizovat béhem kazdého roku alespon dvé odborna a spolecenska setkani, kde vedle odbor-
nych pfinost bude kladen ddraz také na spolecenské - pratelské diskuse vsech vas, ktefi nechtéji stagnovat,
a ktefi nechtéji premyslet o novych poznatcich izolované a osamocené.

Pro uhrazeni nejzékladnéjsich nakladl na korespondenci se ¢leny spolecnosti, jejich informovanost a pora-
dani odbornych kolokvii, symposii a spolec¢enskych odbornych setkani byl stanoven ro¢ni ¢lensky pfispé-
vek pro aktivni kolegyné a kolegy 200 K¢ a pro studenty a diichodce 100 Ké.

SPT vydava casopis Pohybové ustroji — pokroky ve vyzkumu, diagnostice a terapii, do kterého se i vy mUzete
aktivné zapojit odbornymi ¢lanky, vasimi zkusenostmi a slune¢nou pohodou. Pfedplatné c¢asopisu je 300 K¢
rocné, pro zahrani¢ni odbératele 12 Euro.

Mili kolegové, nestujte (pro katastrofalni nedostatek ¢asu) opodal a pripojte se k ceské inteligenci - v oblasti
pojivovych tkani, ke které i Vy zcela jisté patfite. V nasi krasné ceské zemi je treba, aby prameny poznani
byly stéle Zivé a permanentné udrzované. Poslani kazdého z nas neni ndhodné. Jsme velice zavazani nasim
predkdm, ktefi rozvijeli kvalitu odbornosti v nasi zemi. Nepfipustme utlum védy u nas. Nenechme se zmani-
pulovat programovanou lhostejnosti, vyrlstajici z neodbornosti, zavisti a z patologického prosazovani
ekonomicko-mocenskych zajm.

Tésime se na Vas a na Vase zkusenosti - pfijdte mezi nas!

Za vybor spole¢nosti:

Doc. MUDr. Ivo Mafik, CSc. - predseda

Prof. Ing. Miroslav Petrtyl, DrSc. — mistopfedseda
Prof. MUDr. Josef Hyanek, DrSc. - mistopredseda
Ing. Hana Hulejova - jednatel

Ing. Jana Zelenkové - 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 CONNECTIVE TISSU-
ES 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 fruitful 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 analyses 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 respective 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 civilization. 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 clinical 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 pro-
fessional contribution of these meetings, emphasis will be laid on social activities — informal 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 organizing 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 profes-
sional people in the field of connective tissues to whom you undoubtedly 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 country. Do not allow the decline of science. Do not let the programmed indiffer-
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ence 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 Mafik, 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

centrum fechnické ortopedie
VYROBA, SERVIS A PRODEJ ORTOPEDICKO-PROTETICKYCH POMUCEK

- protézy dolnich a hornich koncetin Provozni doba
- koncetinové a trupové ortézy Po: 7.00 - 15.00
- mékké bandaze Ut: 7.00 - 15.00
- ortopedicka a dia obuv St: 7.00 - 16.00
- ortopedické vliozky Ct: 7.00 - 15.00
- ortopedické upravy obuvi Pa: 7.00 - 14.00

CENTRUM TECHNICKE ORTOPEDIE s.r.o.
Riegrova 3, 370 01 Ceské Budéjovice
tel: 387311727 - 8, fax: 387311729, e-mail:cto@technickaortopedie.cz
www.technickaortopedie.cz
smiuvni partner zdravotnich pojistoven
V misté odborna ortopedicka a ortopedicko-proteticka ordinace




ZPRAVY | NEWS

OZNAMENI UMRTI
OBITUARY

VzpromiNKA NA DoC. ING. PETRA HLAVACKA, CSc., 23.2. 1950 - 10.1.2014

Béhem kondni 19. Kubéatova podologického dne
v Lékarském domé v Praze ve dnech 7. 3.- 8. 3. 2014
jsme vénovali vzpominku nasemu milému kolego-
vi panu doc. Ing. Petrovi Hlavéackovi, CSc., ktery se
svymi poutavymi pfispévky o obuvi déti, dospé-
lych, diabetikq, ale i historické obuvi zapsal do déjin
Kubatovych dnl. Zemfrel necekané zacatkem roku
2014.

Doc. Ing. Petr Hlavacek, CSc. byl uzndvany svéto-
vy expert pies obuv u diabetikl a déti, vysokoskol-
sky pedagog a vyzkumnik. Mél velkou zasluhu na
piipravé a realizaci vyroby v obuvnickém primyslu,
ergonomii obuvi a studiich historické obuvi

Pasobil ve funkci viceprezidenta Ceské obuvnic-
ké a kozedélné asociace pro oblast védy a vyzkumu.
Reprezentoval Ceskou republiku v mezinarodnich
organizacich, napfiklad UNIDO (United Nations
Industrial Development Organization). Pracoval v mezindrodni pracovni skupiné pro syndrom
diabetické nohy. Pfispél k nové celosvétové nomenklature systému velikosti a oznacovani obuvi
na pldé mezinarodni organizace ISO (International Standardization Organization) praci v komisi
ISO/TC 137. Byl soudnim znalcem obuvi a pfedsedou sekce klize-obuv Komory soudnich znalct.

Védecké prace v historii obuvi

Dlouhodobé se zabyval historii obuvi: studoval a popsal paleoindidanské sandély z Fort Rock
Cave v Oregonu (USA), mokasiny ze solnych dolt v Hallstattu (Kunsthistorisches Museum, Viden,
Rakousko), obuv terakotové armady Prvniho svrchovaného cisate Cchin(i (Lin-tchung u Si-anu,
Cina), byzantské sandaly z Istanbulu (Turecko), fragmenty obuvi z relikviafe sv. Maura (zdmek
v Becové nad Teplou), holinky Albrechta z Valdstejna (Krajské muzeum Cheb), obuv utopence
ze studny na hradé Spilberku (Brno). Pokusil se doplnit schazejici kapitolu do Manuélu Dionysa
z Furny o symbolice sandal(i (obuvi) na byzantskych ikonach, dokumentoval obuv antickych
soch ve 24 antickych a archeologickych muzeich v Recku. Spolupracoval na popisu sandalu
z nalezu na pevnosti Massada (Izrael) a fragment( obuvi z jeskyni v Kumranu (Izrael). Se svym
vyzkumnym tymem se podilel na vyzkumu obuvi Otziho a proved| archeologicky experiment.

124 LOCOMOTOR SYSTEM vol. 21, 2014, No. 1+2



Ing. Petr Hlavacek, CSc

Vyrostl na Slovécku v Borsicich, okres Uherské Hradi$té, nedaleko hradu Buchlov.

1965-1969 vystudoval Stiedni prdmyslovou skolu kozaiskou ve Zliné.

1970-1979 dalkové studoval na Fakulté technologické VUT Brno.

1979 zacal pracovat jako vysokoskolsky ucitel na Fakulté technologické VUT.

2007-2011 byl dékanem Fakulty technologické Univerzity Tomase Bati ve Zliné.

V roce 2011, na zacatku dalsiho funkéniho obdobi, odstoupil z funkce ze zdravotnich diivodd.

Ocenéni

Kristalovy stit, 1997, Leon, Mexiko

Prvni cena za profylaktickou obuv pro diabetiky, 2000, San Diego, USA

Modra stuha némeckych obuvnikd, 2002, Weissenfels, Némecko

Vyzkum Otziho obuvi zafazen mezi 100 nejlepsich védeckych pFibéhi ¢asopisu Discovery, 2003
Kongres EMED AWARD: Zvlastni ocenéni za vyzkum obuvi z obdobi neolitu, 2004, Leeds, Velka Britanie
Cena UITIC (Mezinarodni konfederace obuvnickych technikd) za védu, 2005, Tunis

Vyznamné mezinarodni publikace

CONNOLLY T, HLAVACEK P, MOORE K: 10,000 Years of Shoes, University of Oregon, 2011, 99 pages, see
at Amazon

MALINA J. AND OTHERS (INCL. HLAVACEK P)): The Dictionary of Anthropology (with consideration of the
history of literature and art) or What Every Human Should Know about Humans, 2009, Brno, 4738p, see
online

BUS S., VALK D., VAN DEURSEN R., ARMSTRONG D., CARAVAGGI C., HLAVACEK P, BAKKER K.,
CAVANAGH P: Specific guidelines on footwear and offloading, Diabetes Metab Res Rev 2008; 24

(Suppl 1): S192-S193, see PDF

Od r. 1998 se pan doc. Ing. Hlavacek, CSc. Ucastnil vsech podologickych seminaii pozdéji oznacenych
jako ,Kubatovy podologické dny*. Pan docent Hlavacek, i kdyz byl jmenovan dékanem Fakulty technolo-
gické Univerzity Tomase Bati ve Zling, zGstal skromnym lektorem a hlavné ¢lovékem.

Méli jsme to Stésti, ze jsme se poznali, bylo ndm cti s nim spolupracovat.
Cest jeho pamatce!

Za vybor Spole¢nosti pro pojivové tkané CLS JEP a vybor Odborné spoleénosti
ortopedicko-protetické CLS JEP

doc. MUDr. Ivo Mafik, CSc.

prof. MUDr. Josef Hyének, DrSc.
prof. Ing. Miroslav Petrtyl, DrSc.
MUDr. Petr Krawczyk.
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SMERNICE AUTORUM | INSTRUCTIONS FOR AUTHORS

TEMATIKA PRISPEVKU

K uverejnéni v ¢asopise Pohybové Ustroji se pfijimaji rukopisy praci z oblasti pohybové-
ho Ustroji ¢lovéka, které se tykaji predevsim funkce, fyziologického i patologického stavu
kosterniho a svalového systému na viech Urovnich poznani, diagnostickych metod, orto-
pedickych a traumatologickych problém, ptislusné rehabilitace a lécebné i preventivni
péce. Pfedmétem zajmu jsou tymové prace z oboru détské ortopedie, ortotické protetiky
a osteologie, dale problémy z oboru biomechaniky, patobiomechaniky a bioreologie, bioche-
mie a genetiky. Casopis ma zajem publikovat ¢lanky kvalitni, vysoké odborné urovné, které
pfindseji nové poznatky, jsou zajimavé z hlediska aplikaci a nebyly dosud nikde uverejnény
s vyjimkou publikace ve zkradcené formé.

Redakce pfijima plvodni prace a kazuistiky, souborné clanky, které informuji o soucas-
ném stavu v pfislusnych oblastech souvisejicich s pohybovym ustrojim a abstrakty prispévku
z narodnich a mezinarodnich konferenci, vénovanych hlavné pohybovému ustroji. PGvodni
prace a kazuistiky doporucuje publikovat v anglickém jazyce.

Rukopisy jsou nezavisle posuzovany 2-3 oponenty redakéni rady. Po obdrzeni pfispévku
zasle redakce zasilajicimu autorovi potvrzeni o doruceni prace, v pfipadé potfeby si vyzada
doplnéni chybéjicich udajl a nasledné jej pisemné informuje o zahajeni recenzniho fizeni. Po
uzavieni recenzniho fizeni obdrzi zasilajici autor jeho vysledek (a na vyzadéani autora i posudky
pfi zachovani anonymity recenzentt). Jsou-li pro pfijeti pfispévku vyzadovany Upravy textu,
korespondujici autor je o tom vyrozumén a je vyzvan k napravé. Je velmi zadouci, aby autor
reagoval na pfipadné pfipominky v pfidéleném terminu. Redakéni rada si vyhrazuje prévo pro-
vadét opakované recenze, drobné Upravy textu, pfipadné zkraceni rukopisu. Redakce si pred
uvefejnénim praci vyhrazuje rovnéz pravo na uréeni poradi umisténi v ¢asopise i kone¢nou
jazykovou korekturu. O kone¢ném rozhodnuti redakéni rady (provedeném na zékladé posud-
kG recenzentt), zda bude opravend verze prace pfijata a do kterého cisla ¢asopisu zafazena,
je korespondujici autor pisemné informovan. Nevyzédané rukopisy ani pfilohy se nevraceji.

Prispévky, uvefejiované v ¢asopise, jsou excerpovany v periodickych prehledech EMBASE/
Excerpta Medica, vydavanych nakladatelstvim Elsevier a Bibliographia medica Cechoslovaca.
Pri vybéru prispévkl k uverejnéni davame prednost rukopistim, zpracovanym podle jednot-
nych pozadavk{ pro rukopisy, zasilané do biomechanickych ¢asopist — Uniform Requirements
Submitted to Biomedical Journals (Vancouver Declaration, Br. Med. J., 1988, 296, pp. 401-405).

UPRAVA RUKOPISU

Rukopis se piSe v textovém editoru Word ve formatu doc, rtf. Na titulni strané uved-
te nazev ¢lanku, pod nim jméno autora, pfipadné autord, uredni nazev jejich pracovisté
a konecné adresu prvniho autora. U ceskych rukopisi uvadéjte nazev ¢lanku a pracovisté
také v anglictiné. Soucasti souborného referétu, kazusitiky a plvodni prace je stru¢ny souhrn
Cesky a anglicky v rozsahu cca 150 slov, ktery ma informovat o cilech, metodéch, vysledcich
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a zavérech prace, doplnény prekladem do anglic¢tiny. Za nim pfipojte nejvyse 3est kli¢covych
slov v ¢estiné resp. anglictiné.

Vlastni text je u ptivodnich praci obvykle rozdélen na Uvod, materidl a metodiku, vysledky,
diskusi, zavér a pfipadné podékovani. Diskuse, zpravy z konferenci apod. jsou bez souhrnu
a jejich ¢lenéni je dano charakterem sdéleni. Pred zacétky jednotlivych odstavcl nevkladejte
zadné mezery ani tabelatory, odstavce by mély mit alespon ctyri radky.

TABULKY A OBRAZKY

Tabulky a obrazky doplnéné legendou vkladejte do dokumentu na zvlastnim listé s pii-
slusnym oznacenim nahofte, piip. jako samostatny soubor. Vyobrazeni se ¢isluji v poradi,
v jakém jdou za sebou v textu. V dokumentu oznacte jejich predpokladané umisténi v textu.
U ceskych rukopisti uvadéjte texty k obrazkdm i v anglictiné. Obrazky by mély mit rozliseni
150 dpi u perokreseb (schémata grafy 600 dpi) a ulozené jako typ TIFF File (*.tif) nebo JPEG
Bitmap File (*,jpg) tabulky a grafy ulozené ve formatech Microsoft Excel (*.xIs) nebo jako vek-
torové obrazky ve formatech (*.eps, *.cdr).

Pojmenovani soubori

Nazev souboru by nemél obsahovat znaky s diakritikou a znaky:,” ;.. ;" ,\", ,?" Pro lepsi
naslednou orientaci v zaplavé souborl je vhodné v ndzvu souboru uvadét verzi, jméno auto-
ra (bez diakritiky) a nazev ¢lanku (bez diakritiky).

LITERATURA

Seznam odkaz( na literaturu se pfipoji v abecednim poradi na konci textu. Odvolani
na literaturu uvadéjte ve vlastnim textu pfislusnymi cisly v kulatych zdvorkach. V seznamu
citované literatury uvadéjte udaje o knihdch v poradi: pfijmeni a inicidly prvnich tfi autor(
s pfipadnym dodatkem et al, ndzev knihy, pofadi vydéni, misto vydani, nakladatel, rok vydani,
pocet stran: Frost HM. The Laws of Bone Structure. 4 ed. Springfield: C.C.Thomas, 1964, 167 s.

Citace z ¢asopist uvadéjte timto zplsobem: piijmeni a inicidly prvnich tii autorl (u vice
autorll vlozte za jménem tietiho autora et al.), nédzev ¢lanku, ndzev ¢asopisu nebo jeho uznava-
nd zkratka, ro¢nik, rok vydani, ¢islo, strany: Sobotka Z, Mafik I. Remodelation and Regeneration
of Bone Tissue at some Bone Dysplasias. Pohybové ustroji, 2, 1995, ¢. 1:15-24. Prispévky
ve sbornicich (v knize) se uvadi v pofadi: ptijmeni a inicidly prvnich tfi autord, ndzev ¢lanku,
editor, ndzev sborniku, dil, misto, nakladatelstvi a rok vydani, strany ve sborniku (knize): Marik
I, Kuklik M, Briizek J. Evaluation of growth and development in bone dysplasias. In: Hajnis K. ed.
Growth and Ontogenetic Development in Man. Prague: Charles University, 1986, s. 391-403.
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KOREKTURY

Redakce povazuje dodany rukopis za kone¢né znéni prace. Vétsi zmény pfi korekturach
nejsou pripustné. Prosime, aby autofi peclivé zkontrolovali text, tabulky a legendy k obraz-
kam. Pro zkraceni publikac¢ni Ihity je mozno pfipojit prohlaseni, ze autor netrva na autorské
korekture. V rdmci ¢asovych moznosti je snahou redakce viechny pfispévky zaslat autordm
zpét k odsouhlaseni konecné Upravy praci. Prosime o co nejrychlejsi zpétnou vazbu redakci
casopisu.

ADRESA PRO ZASILANI PRISPEVKU

Rukopisy zasilejte na adresu:

Doc. MUDr. lvo Mafkik, CSc.
Ambulantni centrum pro vady pohybového aparatu, Olsanska 7, 130 00 Praha 3
Tel.: (+420) 222 582 214, e-mail: ambul_centrum@volny.cz
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SUBJECT MATTER OF CONTRIBUTIONS

The journal Locomotor System will publish the papers from the field of locomotor appa-
ratus of man which are above all concerned with the function, physiological and pathological
state of the skeletal and muscular system on all levels of knowledge, diagnostical methods,
orthopaedic, orthotic and traumatologic problems, rehabilitation as well as the medical tre-
atment and preventive care of skeletal diseases. The objects of interest are interdisciplinary
papers on paediatric orthopaedics and osteology, further object of interest are problems of
biomechanics, pathobiomechanics and biorheology, biochemistry and genetics. The journal
will accept the original papers of high professional level which were not published elsewhere
with exception of those which appeared in an abbreviated form.

The editorial board will also accept the review articles, case reports and abstracts of con-
tributions presented at national and international meetings devoted largely to locomotor
system. The papers published in the journal are excerpted in EMBASE / Excerpta Medica and
Bibliographia medica Cechoslovaca.

MANUSCRIPT REQUIREMENTS

Manuscripts should be submitted in text editor Microsoft Word in format *.doc or *.rtf.
While no maximum length of contributions is prescribed, the authors are encouraged to write
concisely. The first page of paper should be headed by the title followed by the name(s) of
author(s) and his/her (their) affiliations. Furthermore, the address of the corresponding author
should be indicated to receive correspondence and proofs for correction. Papers are reviewed
by two (and/or three) reviewers.

The second page should contain a short abstract (up to 150 words) followed by the key
words (no more than 6). The proper text of original paper is laid out into introduction, material
and methods, results, discussion and if need be acknowledgement. The reviews, discussions
and news from conferences are without summaries and their lay-out depends on the charac-
ter of communication. The paragraphs should not begin with any spaces from the left margin
nor tabs and should contain at least four rows.

ILLUSTRATIONS AND TABLES

Authors should supply illustrations and tables on separate sheets in the document. They
should be numbered in the same order as is their desired location in the text. The figures
should include the relevant details. Pictures should have resolution min. 150 dpi, drawings
and graphs in bitmap resolution 600 dpi. They should be saved as tif or jpg format, tables
and graphs in Microsoft Excel or as vector graphics in formats *.eps or *.cdr. Figure legends
should be provided for all illustrations on a separate page and grouped in numerical order of
appearance. On the back of figures, their number and name of the author should be indicated.
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REFERENCES

References must be presented in a numerical style. They should be quoted in the text in
parentheses, i.e. (1), (2), (3, 4), etc. and grouped at the end of the paper in alphabetical order.

The references of books should contain the names and initials of the first three authors,
with eventual supplement, et al’, title of book, number of edition, place of publishing, name of
publisher, year of appearance and number of pages, for instance: Frost HM. The Laws of Bone
Structure. 4. ed. Springdfield: C.C.Thomas, 1964, 167 p.

The references of papers published in journals should be arranged as follows: the names
and initials of the first three authors (eventually after the name of the third author introduce
et al.), title of the paper, journal name or its abbreviation, year, volume, number and page
numbers, for instance: Sobotka Z, Mafik |. Remodelation and Regeneration of Bone Tissue at
Some Bone Dysplasias. Locomotor System 1995: 2, No. 1:15-24.

The references of papers published in special volumes (in a book) should be arranged in
the following order: names and initials of the first three authors, title of paper, editor(s), title
of special volume (a book), place of publication, publisher, year of publication, first and last
page numbers, for instance: Mafrik |, Kuklik M, Briizek J. Evaluation of growth and development
in bone dysplasias. In: Hajni$ K. ed. Growth and Ontogenetic Development in Man. Prague:
Charles University, 1986:391-403.

Manuscripts and contributions should be sent to the Editor-in-chief:

Assoc. Prof. lvo Mafik, M.D., Ph.D.

Ambulant Centre for Defects of Locomotor Apparatus
Ol3anskd 7

130 00 Prague 3

Czech Republic

Phone: (+420) 222 582 214

e-mail: ambul_centrum@volny.cz
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Spole¢nost pro pojivové tkané CLS J.E. Purkyné
&
Odborna spole¢nost ortopedicko-proteticka CLS J.E. Purkyné

Vas srdecné zvou na symposium

19. KUBATUV PODOLOGICKY DEN
,PORUCHY RUSTU, MEZIOBOROVY POHLED"

které se kona v patek a v sobotu 7. a 8. bfezna 2014
v lékafském domé v Praze, Sokolska 31, 120 36 Praha 2

Odbornou garanci, zastitu a poradani Symposia zajistuje jako kazdoro¢né

Ambulantni centrum pro vady pohybového aparatu s.r.o.

Medialnim partnerem je VOX PEDIATRIAE

Symposium patii mezi vzdélavaci akce zafazené do registru
kontinualniho vzdélavani podle Stavovského predpisu ¢. 16 CLK

Odbornou garanci, zastitu a poradani Symposia zajistuji
Spole¢nost pro pojivové tkané CLS JEP, Odborna spole¢nost ortopedicko-proteticka CLS JEP
a
Ambulantni centrum po vady pohybového aparatu s.r.o.

SPOLECNOST
PRO

POJIVOVE

ODBORNA SPOLECNOST
ORTOPEDICKO-PROTETICKA
CLS J.E. PURKYNE

PRAHA GESKA REPUBLIKA

TKANE
CLS J.EPurkyns

PRAHA « CESKA REPUBLIKA
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PROGRAM - PATEK 7. 3.2014

16.00-18.00 SLAVNOSTNI ZAHAJENI

UDELENI ZLATE MEDAILE CLS JEP

panu prof. MUDr. Jaromirovi Kolarovi, DrSc.
a panu prof. MUDr. Josefovi Hyankovi, DrSc.

HupAkovA O.
Priblizeni védecké kariéry a celoZivotniho zaméreni obou pan profesort

PROF. MUDR. JArOSLAV BLAHOS, DRSc.
Slavnostni pfedani Zlatych medaili CLS JEP

KoLAR JArRoSLAV
O vyvoji ¢eské radiologie

HYANEK JOSEF
Zacatky a vyvoj prevence dédi¢nych metabolickych poruch

HEvrovA M.
Hudebni darek oslavenciim

POHOSTENI UCASTNIKU
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PROGRAM - SOBOTA 8. 3. 2014

8.30-9.00 REGISTRACE
9.00-10.30 HODIN
predsedajici: JAROSLAV KOLAR, IVO MARIK

Magrik 1.
Zahdjeni. Vzpominka na doc. Ing. Petra Hlavacka, CSc. (10 min.)

Zemkova D., MaRiK |., SNAIDEROVA M., PETRASOVA S.
Viyvoj a rlst skeletu. Rlstové chrupavka. (20 min.)

OBERMANNOVA B., ZEMkoVA D.
SHOX gen (15 min.)

PeTRASOVA S., ZEmKkovA D., MARKK I.
Spondyloepifyzarni dysplazie vrozend: Klinicko-antropologicko-radiologické diagnostika

a diferencialni diagnostika (20 min.)

KukLik M.
Mesomelické kostni dysplazie: diagnostika FISH, microarray a MLPA (20 min.)

PRESTAVKA 15 MIN.

10.45-12.15 HODIN

predsedajici: KUKLIK MILOSLAV, ZEMKOVA DANIELA
HYANEK J.

Cholesterol a embryogeneze (20 min.)

SebLAK P., PARizkoVA J., VIGNEROVA J., BLAHA P.

Dlouhodobé zmény body mass indexu a télesného slozeni ve vztahu k muskuloskeletalnim
komplikacim v détském véku (20 min.)

134 19. Kubattv podologicky den



BLAHA P. SebLak P. ParizkovA J.
Jsou dohodnuté mezni percentilové hodnoty BMI objektivni pro posouzeni hmotnosti déti
a adolescentt (20 min.)

Funpa J.
Bolesti v oblasti Achillovy Slachy u orientacnich bézcd (20 min.)

Borsky M.
Analyza poruch chlze metodou méreni plantarnich tlakd uvniti obuvi (Novy software F-Scan
7.0) (10 min.)

POLEDNI PRESTAVKA 12.15-13.00 HOD.

13.00-15.00 HODIN

predsedajici: HYANEK JOSEF, MARSIK FRANTISEK

BRAUN M., EXNAR P, LOVETINSKA-SLAMBOROVA I., MARY3KA J.
Nové aplikace nanotechnologii pfi regeneraci pojivovych tkédni a moznosti jejich uplatnéni
v modernich mediciné (20 min.)

Marsik F.
Muize mit MRI podobny tcinek jako dynamicka zatéz? (20 min.)

Marik I., MarikovA A., MysLIvec R.
Viyuziti magnetické biorezonan¢ni terapie pfi Ié¢eni degenerativnich chorob pohybového
Ustroji (10 min).

PeTrTYL M., MARIK |., DENK F., LERACH A, ViTEK T., ZIicHA J., MysLivec R.
Elektronicky distrakeni fixator stimuluje ve svalku novotvorbu kostni tkané (20 min.)

PALLOVA 1.
Pacient se skoliézou — vyznam tvaru patefe v sagitalni roviné: kazuistika (15 min.)

Krawczyk P, MARIK 1., JakuB J., MARIK J.

Optimalizace hmotnosti protéz s vyuzitim antropometrie, denzitometrie a kinematické analyzy
chiize - anotace vyzkumného projektu (feseni pod zastitou OPS CLS JEP) (20 min.)

PRESTAVKA 15 MIN.
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15.15-17.15 HODIN

predsedajici: CULIK JAN, SMRCKA VACLAV

Cutik J.
Sily v nosnych kloubech pfi chiizi po schodech (20 min.)

Sepovicova D., ViLiMek M.
Numerickd analyza ¢innosti svall po transpozici musculus tibialis posterior (15 min.)

STRAUS J.
Kinematickd analyza udernych technik (20 min.)

SMRCKA V., MaRiK I., KuzeLka V.
Vrozené vady ruky - fylogeneze, ontogeneze a tkanova systémy (20 min.)

Magik I., MysLIveC R., MARIKoVA A., ZEMkoVA D., PETRASOVA S., SMRCKA V.
Rekonstruk¢ni chirurgie u raritnich defektd horni koncetiny - 3 pfipady (15 min.)

BesvLovA J., SMREkA V., MoLiTor M.
Rehabilita¢ni postup po preruseni slachovych a nervovych struktur v zdpésti — videoprezenta-
ce (20 min.)

MaRiK .
Zavér a zhodnoceni

Upozornéni: Cas uréeny pro jednotliva sdéleni uvedeny v zavorce zahrnuje i diskusi!

Symposium se kona v patek 7. 3. 2014 (16.00-18.00 hod.) a v sobotu 8. 3. 2017 (8.30-
17.30 hod.) v Lékaiském domé v Praze 2, Sokolska 31

Kontaktni adresa organizatora: Doc. MUDr. Ivo Mafik, CSc.

Ambulantni centrum pro vady pohybového aparatu s.r.o., OlSanska 7,

130 00 Praha 3, tel./fax: 222 582 214, e-mail: ambul_centrum@volny.cz
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Registracni poplatek 300,- K¢ bude uhrazen pfi registraci. Program a abstrakta pied-
nasek budou uverejnéna v digitalni formé v Suplementu ¢asopisu ,Pohybové tstroji
1-2/2014" a budou dostupna na www.pojivo.cz.

Upozornéni: ¢asopis ,Pohybové Ustroji - pokroky ve vyzkumu, diagnostice a terapii” je od
roku 2013 vydavéan pouze v elektronické formé. Pro soucasné odbératele ¢asopisu PU a dalsi
zajemce doporucujeme pfihlasit se na http://www.pojivo.cz/en/newsletter/, zadat jméno

a e-mailovou adresu, na kterou bude ¢asopis posilan.

Na webové doméné SPT CLS JEP http://www.pojivo.cz/cz/pohybove-ustroji/ naleznete ve
forméatu PDF vSechna jednotliva ¢isla a dvojcisla casopisu (véetné Suplement) vydana od
roku 1997 (bezplatny pfistup).
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Pan profesor MUDF. Jaroslav Blahog, DrSc. predava Zlatou medaili Ceské Iéka¥ské spole¢nosti J.E. Purkyné
panu profesorovi MUDTr. Josefovi Hyankovi, DrSc.






VYVOJ A RUST SKELETU. RUSTOVA CHRUPAVKA.

DEVELOPMENT AND GROWTH OF SKELETON. GROWTH CARTILAGE.

Zemkova D.", Mafik 1.2
") Pediatrické klinika FN Motol, V Uvalu 84, Praha 5
2 Ambulantni centrum pro vady pohybového aparatu s.r.o., Ol3anska 7, Praha 3

Pochopeni procest probihajicich na ristové ploténce pomaha objasnit velkou ¢ast primar-
nich i sekundarnich poruch rlistu a deformit skeletu.

V predndsce je stru¢né nastinén vyvoj skeletu obratlovct a pocatky membrandzni a enchon-
drélni osifikace se zaméfenim na enchodraini osifikaci.

Chrupavka je schopna intersticialniho rdstu. Z biomechanického pohledu ma viskoelastické
vlastnosti. Kost je z biomechanického hlediska anizotropni materidl s pfevazné elastickymi
vlastnostmi (viskoleastické vlastnosti ma rostouci skelet, v dospélosti si tyto vlastnosti ¢aste¢né
zachovava kost spongiosni). Kostra je pevnou oporou pro svaly a ochrana pro organy (vc¢etné
CNS a michy), navic mdze slouzit jako rezervodr vapniku. V ontogenetickém vyvoji sucho-
zemskych obratlovcl se proto ptvodné chrupavcitd ¢ast skeletu nadéle tvofi z chrupavcitého
zakladu. Vytvaii se chrupavcity model kosti, chondrocyty zraji, hypertrofuji a dochazi k minerali-
zaci. Chrupavcitad matrix je degradovana a od stredu diafyzy nahrazovana kosti, kdyz do oblasti
vcestuji cévy a osteoblasty. RUst kosti do $iiky je zajistén z periostu a endostu. U obojzivelniki
si dlouhé kosti zachovévaji chrupavcité konce, odkud mohou riist do délky. U plazl se vytvareji
sekundarni osifikacni centra v epifyzach a mezi nimi zGstava rGstova ploténka. Na ni mGzeme
vidét cely proces enchondralIni osifikace, jednotlivé zény s chondrocyty v rlznych stadiich vyvo-
je. Rozlisujeme germinalni (rezervni) vrstvu, ktera predstavuje stem-like cells, dale proliferativni
vrstvu charakteristickou sloupci bunék a vrstvu hypertrofickou (degenerativni). Mezi nimi nékte-
fi autolfi jesté rozlisuji vrstvu maturacni. V hypertrofické vrstvé dochazi postupné k mineralizaci,
na rentgenovém snimku je patrnd zéna provizorni kalcifikace. Klicovou roli v extracelularni
matrix (ECM) chrupavky hraje kolagen I, dale IX a XI a proteoglykany, v hypertrofické vrstvé
kolagen X. Mutace v genu pro kolagen Il vytvafi celou skalu systémovych (intrinsickych, kon-
stitucionalnich) poruch rlstu s typickymi klinickymi a rentgenovymi projevy, které se radi do
rlznych nosologickych jednotek podle typu a lokalizace mutace: od letalni achondrogeneze
pres spondyloepifyzarni dysplazii (vrozenou), Kniestovu dysplazii, spondyloperiferdIni dysplazii,
Sticklerdv syndrom a Ceskou dysplazii (zafazenou v posledni Nosologii a klasifikaci genetickych
kostnich poruch - revise 2010 pod ndzvem spondyloepifyzarni dysplazie s kratkymi metatar-
sy). Mutace poskozujici daldi slozky chrupav¢ité ECM maji za nasledek mnohocetné epifyzarni
dysplazie, pseudoachondroplazii (COMP), diastrofickou dysplazii (SLC25A2). Mutace v rdznych
genech mohou mit za nasledek velmi podobny klinicky obraz a naopak mutace v jednom
genu mohou zplsobovat rliznd onemocnéni. Naruseni vyvoje v hypertrofické zéoné ma za
nasledek predevsim metafyzarni zmény. Pfikladem je mutace v genu pro kolagen X zpUsobujici
Schmidovu metafyzarni dysplazii. Kolagen | pak je hlavni bilkovinnou slozkou ECM kosti, mutace
v tomto genu jsou nejcastéjsi pricinou osteogenesis imperfecta. Vyvoj chondrocytl je ovlivnén
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fadou faktord, které fidi jejich proliferaci a maturaci, pficemz tyto procesy jsou pfesné vyvazeny.
Tranksripcni faktor SOX9 (kromé jiného) spolu s wnt Fidi diferenciaci mesenchymalnich bunék
v chondrocyty a syntézu ECM charakteristickou pro chrupavku. Nasledkem mutace v SOX9
je kampomelicka dysplazie. Naopak RUNX2 stimuluje vyvoj osteoblastli a podili se i na fizeni
hypertrofie chondrocytl. Haploinsuficience tohoto genu vede ke kleidokranidlni dysplazii.
IHH (Indian hedgehog) podporuje proliferaci chondrocytd, a zaroven stimuluje procesy, které
brzdi maturaci (TGFbeta, PTHrP). FGFR3 (fibroblast growth factor receptor 3) naopak proliferaci
chondrocytl brzdi. Aktivujici mutace FGFR3 jsou pficinou achondroplazie, hypochondroplazie
a tanatoforni dysplazie. SHOX gen je transkripénim faktorem, ktery reguluje ¢innost dalsich
genll a pfes SOX5 a SOX6 ovliviiuje expresi aggrecanu. Haploinsuficience SHOX genu je hlav-
ni pficinou malé postavy u Turnerova syndromu, dyschondrostedzy a pfi postizeni obou alel
Langerovy kostni dysplazie. Na proliferaci chondrocytl se samoziejmé podileji i faktory ovliv-
nujici samotny bunécny cyklus, jejich mutace se casto projevuji i dysplatickymi zménami na
skeletu (3M syndrom aj.).

pusobi predevsim prostfednictvim IGF1. Estrogeny podporuji proliferaci chondrocyt(, ale
zaroven vedou k vycerpani rGstového potencidlu germindlni vrstvy. Hormony $titné zlazy se
podileji na signélni draze wnt. Snizeni exprese IGF1 v dlisledku malnutrice a chronického zénétu
je pficinou sekundarni poruchy rdstu u fady chronickych onemocnéni. V minulosti byla ¢astou
pficinou poruchy rlstu kfivice z nedostatku vitaminu D. Poruchy kalciofosfatového metabolis-
mu mohou byt vrozené nebo doprovézet néktera chronickd onemocnéni.

O vysledném tvaru a architektonice kostry kromé vyse uvedenych genetickych, hormonal-
nich a metabolickych vlivli rozhoduje cyklické nadprahové zatézovani (které stimuluje nebo
brzdi osteoklastickou resorpci nebo osteosynytézu prostrednictvim cytokinové osy RANK-
RANKL-OPG), pUlsobeni periostu (pfi stlaceni periostu dochazi k osteoklastické resorpci, pfi
odtazeni periostu naopak k novotvorbé - osteosyntéze kostni tkané) a riistova epifyza.

Zavér: prehledovy referat je dokumentovan na pacientech diagnostikovanych a komplexné
Ié¢enych v Ambulantnim centru pro vrozené vady pohybového Ustroji v Praze od roku 1994.

Kli¢ova slova: Key words growth plate, growth failure, bone dysplasia
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SHOX GEN
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Pediatricka klinika FN Motol, V Uvalu 84, Praha 5

Abstrakt nedodan

SPONDYLOEPIHYSEAL DYSPLASIA CONGENITA: ANTHROPOLOGICAL AND
RADIOCLINICAL MANIFESTATION OF FOUR CZECH CASES

Petrasova Sarka "2, Zemkova Daniela ", Marik Ivo ", Kozlowski Kazimierz 4

" Ambulant Centre for Defects of Locomotor Apparatus; Prague; Czech Republic, SarkaPetrasova@seznam.cz,
2 Dept. of Anthropology and Human Genetics; Charles University; Prague; Czech Republic

3) Dept. of Paediatrics; University Hospital Motol; Prague; Czech Republic

4 Radiological Department of Westmead NSW 2145, Sydney, Australia

The authors present at case paper reports the rare skeletal disorder the Spondyloepihyseal
dysplasia congenita (SEDC) diagnosed at four patients. The aim of this paper was to review four
Czech cases of SEDC, noting the growth, the body proportions, development of typical radioc-
linical features during growth. Case records from infancy were also reviewed. The age of the
patients at presentation ranged from 3 to 35 years.

Spondyloepiphyseal dysplasia congenita was first described in 1966 by Wiedemann and
Spranger and now is also known under a synonym Spranger-Wiedemann disease (3). SEDC is
a rare bone dysplasia (OMIM 183900) with suggestive clinical and characteristic radiographic
findings that belongs to the continuous spectrum of type Il collagenopathies (COL2A1) on long
arm of chromosome 12 (12q 14.3) (4, 1). Most cases are sporadic but autosomal dominant inhe-
ritance has been reported and Spranger and Langer (2) have noted a possible recessive form.
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The SEDC can be diagnosed at birth and is characterised by short disproportionate dwar-
fism with short neck and trunk, which is partly due to platyspondyly and partly to coxa vara,
hidden flexion at the hips and the accompanying lumbar lordosis associated with barrel-sha-
ped chest, pectus carinatum and short lower extremities. Next clinic findings are flat face with
wide-set slightly protruding eyes, myopia in approximately 50 % of cases and occasionally cleft
palate and clubfeet but there are normal sized hands and feet in most cases. The infants are
hypotonic, motor development may be delayed, mental development is normal. Hypoplasia of
the odontoid process of C-2, lax ligaments and hypotonia predispose to atlanto-axial dislocation
and compression of the spinal cord at the level C-2, C-3. Adult height may be between 84 and
145 cm. The prevalence of SEDC is approximately 3.4 per million (Wynne-Davie, Hall 1982).

The diferential diagnosis of SEDC in early childhood is with other spondyloepimetaphyseal
dysplasias, particularly Kniest dysplasia and mucopolysaccharidosis type IV (Morquio-Brailsford
disease).

Our cases have not expressed so abnormal face as Kniest dysplasia and SEDC described by
Spranger and Wiedemann in 1966 (S.W 1966, Spranger et al. 2002).

In our small group of patients we can distinguish two clinical variants that were described
by R. Wynne-Davies and Ch. Hall in 1982 (citace). Cases 1 to 3 were more severe than the case 4
with marked dwarfism, notable shortening of trunk and extremities (rhizomelic shortening) and
grossly disorganised hips. Similar pseudo-dislocation of both hips was proved by X-ray at these
cases at the age 8, 11 and 11.5 years, resp. The acetabular roofs were almost horizontal. Severe
coxa vara and upward displacement of the greater trochanter was present. The capital femoral
epiphyses were just contained within the acetabula and poorly ossified. Retarded ossification of
the pubic rami was ascertained in the mentioned 3 cases.

In case 4 at the age 15 and 26 month the femoral necks were short and the coxa vara was
mild. The capital femoral epiphyses were not ossified. At both sides a lateral displacement of
proximal femur was evident. At present, we are not able to predict next development of her
hips.

The typical clinical findings and radiographic features are demonstrated at figures and
introduce in Tables.

Key words: spondyloepiphyseal dysplasia congenita, Spranger-Wiedemann disease, anthro-
pometry, radiography, COL2A1, Il collagenopathies
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MESOMELICKE KOSTNi DYSPLAZIE - DIAGNOSTIKA FISH, MICROARRAY A MLPA
METODAMI

THE MESOMELIC BONE DYSPLASIAS - THE DIAGNOSTICS WITH HELP FLUORESCENT
IN SITU HYBRIDISATION, MICROARRAY (,CHIPS”) AND MULTIPLEX LIGAND PROBE
HYBRIDISATION METHODS

Miloslav Kuklik", Martina Tothova?, Jitka Tajtlova?, Miroslava Krkavcova?, Petra Kajanova? Ivo Mafik?,
Roman Solc¥

" Genetickd ambulance a oddéleni molekularni endokrinologie, EU Praha, honza.kuklik@volny.cz

2 GENVIA s.r.0. Praha

3 Ambulantni centrum pro vady pohybového aparatu, Praha

4 Katedra antropologie a genetiky ¢lovéka, Piirodovédecka fakulta UK, Praha

Uvod

Mesomelické kostni dysplazie typu dyschondroostedzy Leriho -Weillova v heterozygotni
sestavé popr. téz3i formy této choroby v homozygotni sestavé — Langerova syndromu piedsta-
vuji dysproporcionalni poruchu ristu, se zkracenim celkové télesné vysky, vyraznym zkracenim
stredniho segmentu koncetin. Tato rlstova porucha miize byt zptisobena urcitym typem mutaci
v homeotickém genu vézaném na kratké raménko chromozomu X: SHOX (short stature homeo-
tic gene). Choroba se déti pseudoautosomalnim dominantnim zplsobem, nebot pfislusny gen
je lokalizovan v tzv. PAR 1 (pseudoautosomal region 1) oblasti kratkého raménka chromozomu
X, kterd podléha rekombinaci a crossing overu a nepodléhd inaktivaci jako ostatni oblasti X
chromozomu. SHOX gen ovliviiuje jako regulacni gen ¢innost jiného genu - pro receptor fibro-
blastického rlistového faktoru 3 (FGFR 3) - jde o regulaci regulace, tedy regulaci druhého radu.
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Metodika

K detekci kauzalnich mutaci je pouzivano rliznych metod. Je to jednak molekularné cytoge-
neticka metoda fluorescencni in situ hybridizace zobrazujici velké delece a duplikace v tomto
genu, microarray metoda postihujici submikroskopické delece a duplikace, které se u této cho-
roby vyskytuji jako vyznamny podil mutac¢niho spektra. K detekci bodovych mutaci je vhodna
metoda mnohocetnych sondovani vyuzivajici ligace pfislusnych sond (préb) tzv. MLPA (multi-
plex ligand - depend probe amplification) v jednotlivych oblastech SHOX genu.

Vysledky

V klinicko genetickém sledovani popisujeme korelace fenotypu a genotypu ve dvou rodi-
néch s klasickym fenotypem Leriho - Weillovy choroby, kdy jsme nalezli v jedné rodiné intersti-
cidlni deleleci zasahujici téz SHOX gen (FISH a microarray metoda), v druhé rodiné vysetfenim
microarray prokdzana mutace v promotorické oblasti u pacientky s mesomelickou poruchou
rlstu, zdédénou po otci, ktery ma identicky fenotyp a stejnu pficinnou mutaci. Vyuziti metody
MLPA jsme prokazali kauzalni dele¢ni mutaci u pacientky s rlistovou poruchou mesomelického
charakteru. V dalSich 3 rodindch demonstrujeme vyuziti metody MPLA u pacient( s poruchami
rlstu skeletu (ISS) pfispivajici k upfesnéni diagnozy.

Diskuse a zavéry

SHOX gen obsahujici 6 exonl patfii ke gendim regulujicim jako transkrip¢ni faktor ¢innost
genu FGFR 3 a tim rGst jedince. Pozoruhodny je tzv. alternativni sestfih tohoto genu, existuji dvé
moznosti alternativniho sestfihu a tim dva transkripty definitivni formy mRNA a dva transkripéni
faktory. Tyto dva transkrip¢ni faktory oznacované jako a a b obsahuji 292 aminokyselin a .225
aminokyselin (1). Oba transkripty jsou exprimovéany v pficné pruhovanych svalech a ve fibro-
blastech kostni diené a oba hraji dllezitou roli v kontrole rdstu. Moznost transplantace kostni
drené otevird také moznost bunécné terapie této choroby.

Mutace tohoto genu maji ¢asto efekt tzv.haploinsuficience a zahrnuji ztratu funkce (hap-
loinsuficience), jsou zndmé i non sense bodové mutace. Mutace tohoto typu jsou jedny z nej-
Castéjsich v populaci a podle své lokalizace maji, ale nemusi mit klinicky dopad. Velikost delece
nekoreluje jednoznac¢né se stupném klinického obrazu Leri-Weillova syndromu, zalezi prede-
vsim na jeji lokalizaci (3).

Homozygotni sestava mutovanych SHOX genl vede k mesomelické dysplazii Langerova
typu s tézsimi skeletdlnimi zménami (tézka hypoplazie az aplasie ulny a fibuly s deformitou
radia a tibie).

Efekt haploinsuficience SHOX genu se projevuje i u pacientek s Turnerovym syndromem,
pokud do monosomie ¢i parcidlni delece je zahrnut kriticky Usek distalniho Useku kratkého
raménka chromosomu X.

Diskutovén je i vliv SHOX genu na stfedni segment skeletu koncetin, radius, ulnu, fibulu
a tibii. Pfedevsim byva zminovana Madelungova deformita ulny a dal$i minus varianty jako
vyznacny epigeneticky znak. Neni vsak vysadou mesomelickych dysplézii a setkdvame se
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s touto anomalii i u dalsich nosologickych jednotek napfi¢ syndromologii kostnich vad, napt.
u exostézové nemoci..

U Klinefelterova syndromu a dalSich polysomii chromosomu X u muzského i Zenského
pohlavi (triplo X, tetra X) jsou znamy téz kostni vady stfedniho segmentu koncetin jako radioul-
ndrni synostoézy. Kostnich vad pribyva se zvysujici se ddvkou SHOX genu s pfibyvajicim poctem
X chromosomU. U zen vysokého vzrlstu je téz castéjsi nalez triplo X chromosomalni sestavy
gonosomul.

Casté jsou nalezy mutaci SHOX u osob s tzv.idiopaticky snizenym vzrdstem, nékdy u dia-
gnoz kostnich dysplazii jako napf. hypochondroplazii povazovanych za jinou nosologickou jed-
notku. Proto diagnostika pficinné mutace mize vést k upfesnéni ¢i vylouceni diagndzy nejasné
kostni dysplazie.

Za hypochondroplézii by mély byt povazovany pouze pacienti s priikazem minoritni mutace
FGFR 3, tam kde je tento ndlez negativni byvé pak ¢asto nalezena mutace SHOX.

Mutace SHOX genu neni ovsem jedinou pficinou snizeného vzrlistu a ne vsechny mutace
SHOX genu vedou k poruse rdstu. Lokalizace tohoto genu je pozoruhodna i z hlediska sousedi-
cich gent a jsou znamy tzv. pfechodové (contigové syndromy) vedouci k smisené symptomato-
logii zahrnujici anosmii (Kalmanndv syndrom), chondrodysplazii punctatu apod.

K objasnéni regulacnich funkci a kauzalniho pisobeni mutaci SHOX genu pfispivaji v sou-
¢asné dobé probihajici populacni studie mutaci SHOX genu, tyto mutace jsou relativné ¢asté. Pri
jejich studiu je vhodné postupovat od FISH metody pres microarray vysetfeni k MLPA. V mutac¢-
nim spektru jsou nejcastéji zastoupeny delece, u idiopaticky snizeného vzrastu (ISS) v 24 %
vysetfovanych, v rdmci této diagndzy a z mutacniho spektra pozitivné prokazanych mutaci je
to ovéem 2/3 ze viech zjisténych mutaci. Mutace v regulaéni oblasti pfinalezejici k SHOX genu
je zndma v 1% pacient( s ISS. Intragenové mutace u ISS jsou zjistovany v 7 % pfipadu. U Leriho-
Weillova syndromu (LWS) je mutaéni analyza s 57 % pozitivni vytéznosti, je zde vsak relativné
vétsi zastoupeni dele¢nich mutaci v regulaéni oblasti SHOX genu, tj. 20 %, z celkového spektra
mutacné pozitivnich piipadud je to jiz 34%. Intragenové mutace Cini u vsech pacientl s LWS
pouze 7,5 %, z celkového spektra mutacné pozitivnich pfipadd LWS je to jiz 24 %. Delece v SHOX
genu je pak z celkového spektra pozitivnich mutaci u LWS 42%, z celkového poctu pacientl
s LWS pouze 24 %.

| pfes zjisténé percentudlni rozdily se v absolutnim zastoupeni pofadi frekvence ti zéklad-
nich typG mutaci u ISS a LWS v zasadé nelisi (2).

Mutacni analyza SHOX genu pfispiva k upfesnéni diagndzy i u nékterych poruch axialniho
skeletu. Rozbor téchto zmén a definitivni zavéry vykladu mutaci bude jesté vyzadovat delsi cas.

U poruch ristu vynikne dysproporce téchto zmén mérenim pacienta vsedé (3).

Ne vsechny pfipady snizeného vzristu v statistickém slova smyslu jsou pfiznakem zévazné-
ho onemocnéni, ale v mnoha pripadech tomu tak je (4, 5, 6).

Zkratky

FISH - fluorescent in situ hybdridisation, microarray — paralelni vysetfeni sekvenci DNA
mnohocetnych na pevném povrchu s vyuzitim fluorescencné znacenych sond, MLPA - multi-
plex ligand probe amplification
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SHOX - short stature homeobox—containing gene, ISS - idiopathic short stature
PAR 1 - pseudoautosomal region 1

Key words: Leriho — WeillGv syndrome, ISS, SHOX gen, FISH, microarray, MLPA, pseudoau-
tosomal region
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CHOLESTEROL A EMBRYOGENEZE

CHOLESTEROL AND EMBRYOGENESIS

Hyének, J.
Metabolickd ambulance Nemocnice na Homolce, Josef.Hyanek@homolka.cz

Ve fysiologické gravidité dochazi béhem prvého trimestru ke zvyseni hladiny plasmatického
celkového cholesterolu nejméné o 30%. Dlvod tohoto zvyseni neni dosud dostatecné vysvét-
len. Objev signalnich proteinG déava tusit etiologickou souvislost s embryogenezou.

Jeden ze signalnich proteind ze skupiny , Sonic Hedgehog” je lipoprotein, ktery ma
v embryogeneze savcl fadu vyznamnych funkci uréujicich vyvoj mozku, zazivaciho systému
a systému koncetin. Je to chaperon, ktery ve své aktivované formé obsahuje na jednom pélu
cholesterol a na druhém palmitét, ktery zvysuje jeho Ucinnost pfi aktivaci peptidické vazby
tj. syntézy peptidl ve svém nejblizsim okoli a tak vlastné rozhoduje o rGstu a diferenciaci
okolnich bunék. Prostfednictvim dalSich rdstovych faktord rozhoduje o specifickém rdstu
vybranych tkani.

Autor pfipravil laicky prehled o dédi¢nych vyvojovych vadach z deficitu metabolismu pfi
syntéze cholesterolu (sy Smith-Lemlie-Opitz, sy Anthley-Bixler, CHILD sy, CHH sy, lathosterolosis,
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desmosterolosis, Greenberg dysplasie aj.) vétsinou provazenych morfologickymi defekty jako
jsou vrozené dysmorfie koncetin,obliceje, zazivaciho traktu a mozku a jsou spojeny s vyraznym
mentalnim poskozenim. Pfehled uzavird nedoloZzenym tvrzenim, Ze zvy$end hladina choleste-
rolu v zacatku téhotenstvi je fysiologicky nezbytna k dostate¢nému zésobeni vyvijejicich se
embryondlnich tkani,sonic hedgehog proteinem®. Dosavadni zkusenosti s hodnocenim a pra-
béhem materndlnich hypercholesterolemii tomu nasvédcuji.

Klicova slova: téhotenskd hypercholesterolemie, sonic hedgehog protein, organogeneza,
Smith-Lemlie-Opitz syndrom

Key words: pregnancy hypercholesterolemia, sonic hedgehog protein, organogenesis,
Smith-Lemlie-Opitz syndrome
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DLOUHODOBE ZMENY BODY MASS INDEXU A TELESNEHO SLOZENI VE VZTAHU
K MUSKULOSKELETALNiM KOMPLIKACIM V DETSKEM VEKU

LONG-TERM CHANGES IN BODY MASS INDEX AND BODY COMPOSITION
IN RELATION TO MUSCULOSKELETAL COMPLICATIONS IN CHILDREN

Sedlak P.", Pafizkova J.2, Vignerova J.9, Blaha P4

" Katedra antropologie a genetiky ¢lovéka, PiF UK v Praze, petr.sedlak-uk-prf@seznam.cz
2 Endokrinologicky ustav, Praha

3 Statni zdravotni Ustav, Praha

4Vysoka 3kola télesné vychovy a sportu PALESTRA, s.r.0., Praha

V poslednich dekadach probihaly v Ceské republice vyznamné zmény v Zivotnim stylu, které
se tykaly energetické nerovnovahy vyplyvajici z nevhodné vyzivy ve vztahu k vydeji energie,
jako dusledkd obecné snizené pohybové aktivity. Tyto zmény pfispély k vyssimu vyskytu nad-
vahy a obezity, a to i v détském a adolescentnim véku. Byl prokézan sekularni narGst télesného
tuku, zejména s trunkalni lokalizaci. Vlivem snizené pohybové aktivity jiz od raného détstvi
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a jednostranné statické zatéze (sezeni u pocitace, televize) dochdzi také k fixaci chybnych
pohybovych stereotypd, které podminuji rozvoj svalovych dysbalanci, dfive ¢i pozdéji s algic-
kymi projevy. Nedostate¢na pohybova aktivita, zejména v pfedskolnim véku ma za nasledek
i nardstajici prevalenci vyskytu ploché nohy u déti a poruch drzeni téla. Pokud je dité navic
obézni, postizeny jsou i mékké tkané (Slachy, fascie, chrupavky). Funkéni a strukturalni omezeni
vznikajici pfidatnou zatézi lokomocniho systému hmotnosti nadmérného télesného tuku ziej-
mé zpUsobuje aberantni mechaniku pohybu, zvysujici stres v pojivovych tkanich, které mohou
vyustit v riznou formu muskuloskeletalnich drazd.

Klicova slova: BMI - télesné slozeni - pohybova aktivita — détsky vék - svalové dysbalance -
muskuloskeletalni komplikace

Key words: BMI - body composition — physical aktivity — children — muscle imbalance -
musculoskeletal complications

JSOU DOHODNUTE MEZNi PERCENTILOVE HODNOTY BMI OBJEKTIVNI PRO
POSOUZENi HMOTNOSTI DETi A ADOLESCENTU

Blaha P.1), Sedlak P.2), Pafizkova J.3)

" Vysoka $kola télesné vychovy a sportu PALESTRA, spol.s.r.o., blahaantropo@seznam.cz
2 Katedra antropologie a genetiky ¢lovéka PiF UK

3 Endokrinologicky dstav MZ CR

Obezita je jednou z nejcastéji frekventovanych nemoci tretiho tisicileti je obezita. V soucas-
né dobé je problematice nadmérné hmotnosti a obezity celosvétové vénovana zna¢na pozor-
nost.Celosvétové se nejcastéji k posouzeni adekvatni hmotnosti k télesné vysce pouziva jeden
z celé fady indexud télesné hmotnosti je BMI index. Jednoduchym vypoctem zjistime hodnotu
BMI a na zakladé jeji hodnoty posuzujeme hmotnost jedince. Nutno zdiraznit, ze hodnota BMI
indexu ndm umozni pouze orientacni posouzeni. Pro dospélou populaci byla vypracovana
fada kategorizaci, nejcastéji se pouziva kategorizace podle Knighta, trochu upravend proti
puvodni doporucena také WHO. Pro détskou a adolescentni populaci je naprosto nepfipustné
tuto kategorizaci pouzivat, protoze predevsim BMI index se vyrazné méni s vékem. Proto byla
vypracovéna kategorizace na zdkladé percentilovych hodnot. Je nadmiru jasné, Ze tento index
neni schopen nés informovat o komponentach slozeni téla véetné podilu tukové slozky, kterd ve
vztahu k obezité nas nejvice zajima.

Vzhledem k tomu, ze mame k dispozici unikatni rozsahlé, komplexné antropometricky
vysetfené soubory probandd: referencni populace 3-18 let 9 814 (chlapci 4 798, divky 5 016)
obézni populace 6-18 let (chlapci 883, divky 1766); sportovni populace - studenti sportovniho
gymnazia — 5 099 (chlapci 2 078, divky 3 021) dali jsme si za Ukol pomoci matematicko-statistic-
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kych metod ovéfit jak dalece doporucené uzivané percentilové kategorie nés objektivné infor-
muji rovnéz o podilu tukové slozky stanovené podle Pafizkové a podle Matiegkovych rovnic ve
stejnych percentilovych pasmech. Materidl byl zpracovan pomoci programu Statistika 7 (napf.
McNemarav test, pocitana hodnota Kappa, bodové grafy rozdil(). Pro toto sdéleni jsme vybrali
z referenc¢ni populace divky ve véku 13,00-13,99 roku (N = 327). Bylo sledovano, jak dalece jedi-
nec spada ¢i nespada do stejného percentilového intervalu v obou sledovanych parametrech,
to je BMl indexu a podilu tukové slozky. Pouze kolem 40% jedincu je ve stejném percentilovém
intervalu, u dal3ich 40= je pfislusnost o jeden percentilovy interval posunuta. U zbytku procent
jesté vice. Klademe tedy otazku:,Je tedy hodnota 90. percentilu jako dolni hranice pro nadmér-
nou hmotnost a 97. percentilu pro obezitu objektivni 72" Ztejmé ne, jak je predpokladano, a jak
dalece tedy ?7?

Klicova slova: hmotnost, BMI index, nadmérna hmotnost, obezita, percentil
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BOLESTIV OBLASTI ACHILLOVY SLACHY U ORIENTACNICH BEZCU

DISORDERS OF ACHILLES TENDON IN ORIENTEERS

Funda, J.
Ortopedicka ambulance, Prazska 38, Dobi$ 263 01
Ortopedicko-traumatologické oddéleni ON Pfibram, a.s., U nemocnice 84, Pfibram, 261 01, j.funda@quick.cz

Pro bolesti v oblasti Achillovy Slachy se pouzivd souhrnny nézev achillodynie. Zahrnuje
hlavné peritendinitidy (zanétliva postizeni rGzné etiologie), Haglundovu patu, zanéty retro-
kalkanearni burzy, kalcifikace ve $lase nebo v okolnich mékkych tkanich, parainfekéni zanéty
Slachy. U orientacnich bézcl jsou pak nejcastéjsi a nejvyznamnéjsi dvé jednotky, a to vlastni
peritendinitida Achillovy Slachy a Haglundova pata.
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Autor prezentuje vlastni soubor 93 achillodynii feSenych konzervativné i operacné. Zamysli
se nad pfi¢inami vzniku peritendinitid, je popséna taktika konzervativni terapie, hlavni zasady
operacni lé¢by formou peritenonektomie ¢i ablace zadni hrany kalkanea, operacni pfistupy
a operacni technika. Je provedeno hodnoceni vlastniho souboru. Pozornost je vénovana i dife-
rencialni diagnostice a prevenci achillodynii.

Kli¢ova slova: Achillova slacha, peritenonektomie, Haglundova pata

Incidence of Achilles tendon disorders in orienteers is relatively high thanks to the role of
this tendon during running. The most common entities are peritendinitis, Haglund’s deformity-
Jintratendinous ossifications, calcaneal bursitis. Author deals with genesis, diagnostics, surgical
et non-surgical treatment. Varies approaches for surgical treatment of Hanglund’s deformity and
chronic insertionales Achilles tendinitis are discussed. Own group of orienteers suffering from
Achilles tendon disorders is presented. During the period from 2003 do 2012 a total of 93 cases
were diagnosed, 51 patients underwent surgical treatment with very good results.

Key words: Achilles tendon, Haglund’s deformity, insertional tendinitid, surgical approaches

ANALYZA PORUCH CHUZE METODOU MERENi PLANTARNICH TLAKU UVNITR OBUVI
(NOVY SOFTWARE F-SCAN 7.0)

Borsky M.
Proteching B, distribu¢ni stfedisko Tekscan, Zlin, E-mail: mborsky@proteching.cz

Uvod

Méreni plantarnich dat uvnitf obuvi poskytne obraz o plsobeni sil v zavislosti na case
a podle oblasti nohy na rozhrani plosky nohy a stélky obuvi pfi krokové analyze.

Cil

Viytvofit softwarovy produkt zaméreny pro pouziti v podologii, ortotice, fyzikdlni terapii
a sportovnim tréninku pomoci:
® Dobre definovaného analytického protokolu
Standardizace zpravy — okamzité generovani pouzitelnych dat
Automatizace analytickych dat
Snizeni ¢asu potrebného k vytvoreni pfistupnych dat
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Metoda

navrzeny jsou 2 metody

1.

g

3-Box Report - data jsou ziskana v pfedem automaticky definovanych segmentd zado-
nozi (contact phase), pfedonozi (propulsive phase) a pfi kontaktu celé nohy (Midstance
phase). Sledované parametry jsou:

Force versus Time Curves (kfivky sily vs. ¢as)

Force by Segment (sila v jednotlivych segmentech)

Contact Time by Segment (kontaktni ¢as podle jednotlivych segment)

Force Time Impulse by Segment (impuls sily podle jednotlivych segment)

TAM ( Timing Analysis Module) - Casové analyza stojné faze kroku. TAM poskytuje
informace o 7mi anatomickych oblastech nohy, které se automaticky generuiji. Jsou to
pata, stfedni segment nohy, hlavicky metatarsd a palec. Méfi se sila, ktera plsobi na
jednotlivé oblasti nohy a doba trvani sily v procentudlnim vyjadfeni z celkového ¢asu
stojné faze kroku. Ziskané hodnoty jsou srovnavany s hodnotami zdravého ¢lovéka
a indikuji se patologickd mista na noze cervenymi cislicemi.

Vysledky, zavér

In-shoe systém F-Scan s novym software poskytne potiebnou podporu pfilis zaméstnanym
klinikdm v profesionalizaci poskytovani zdravotni péce a ke zdokonaleni technického vybaveni.
V jediném analytickém protokolu Ize navzajem porovnavat 2 méfeni (napf. pred lécbou a po
Ié¢bé nebo pokrok v pribéhu lécby). To umozni rychlé vyhodnoceni Gcinnosti zvolené lécby
pacienta.

Kli¢ova slova: porucha chlize, méfeni plantéarnich tlakt, SOFTWARE F-SCAN 7.0
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NOVE APLIKACE NANOTECHNOLOGII PRI REGENERACI POJIVOVYCH TKANI
A MOZNOSTI JEJICH UPLATNENI V MODERNICH MEDICINE

NEW APLICATION OF NANOTECHNOLOGY AT REGENERATION OF CONNECTIVE
TISSUES AND FACILITY OF THEIR USE IN MODERN MEDICAL SCIENCE

Martin Braun", Petr Exnar?, Irena Lovétinska — Slamborové?, Jiti Maryska?
" ING MEDICAL s.r.0., K sédkam 158, Praha 5
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2 Technicka univerzita Liberec, Ustav pro nanomaterialy, pokro¢ilé technologie a inovace, Studentska 2, Liberec 1,
e-mail: martin.braun@ingmedical.cz, web: http://www.ingmedical.cz

Nanotechnologie a nanomateridly nachézeji v soucasnosti velmi rozsdhlé moznosti uplat-
néni jiz nejen v fadé technickych obord, ale vyznamné se rozsituje také jejich vyuziti v mediciné
a tkanovém inzenyrstvi, které patfi mezi klicové a perspektivni aplika¢ni oblasti.

Obrovsky potencidl vyuziti nanovlaken ve zdravotnictvi je dan jejich vyjime¢nymi vlastnost-
mi, kdy Ize v pfipadé nanovldkenné matrice pfi malém objemu ziskat velky povrch a netkané
textilie tvofené nanovlakny s charakteristickymi prdméry v rozmezi mezi 100 - 800 nanometry
jsou nejen vysoce ucinnou mechanickou bariérou proti priniku bakterii a vir, coz je pfino-
sem zejména pfi kryti ran, ale takto vytvorena sit predstavuje také vhodné ,leseni’, umoznujici
ukotveni nejriiznéjsich typd bunék pfi regeneraci tkani v ramci hojeni ran. Nanovlakna pro
zdravotnické ucely mohou byt vyrabéna z fady pfirodnich ¢i syntetickych materiald, veéetné
biodegradabilnich polymerd a umoziuji ptidani rliznych aditiv, kterd vyznamnym zptsobem
zat Siroké spektrum léCiv (napf. antibiotik) nebo dalsi vysoce ucinné antibakteridIni agens.
Vyznamného antibakteridlniho Gcinku Ize pfi vyrobé nanotextilii dosdhnout napt. imobilizaci
iontll vybranych kovd, zejména stiibra. Specidlni nanovldkenné vrstvy vyrobené z biopolymert
se hodi jako kryci material na rany, napf. ve formé obvazl a naplasti umoznuji rychlé a efektivni
hojeni ran. Strukturu a velikost nanovlaken Ize do zna¢né miry optimalizovat pro dosazeni
idedlnich vlastnosti vyuZitelnych v oblasti tkanového inZenyrstvi. Pfi pouziti biodegradabilnich
material(i nanovldken odbouratelnych organizmem, postupné dochézi k jejich nahrazeni vlastni
extracelularni matrix, coz mdze mit v budoucnosti velky potencial pfi nahradach kostni tkané,
kloubnich chrupavek, slach, svalU, klize i nervové tkané.

V pripadé klze ¢i dalsich tkani pojiva tak Ize dosahnout nejen vysoce ucinné antibakterialni
Iécby, ale také k urychleni granulace a reepitalizace nové tvorenych tkani. Pfidavek ristovych
faktord mlze pak dale podpofit proliferaci bunék poskozenych tkani.

Mezi $pickova svétova pracovisté vénujici se vyvoji novych nanomateridll, specialnich
nanovldkennych struktur a jejich vyuziti patii zejména Technickd univerzita v Liberci (TUL),
resp. jeji Ustav pro nanomateriély, pokro¢ilé technologie a inovace. Byl zde vyvinut i patentové
chranény nanovlakenny substrat a koloidni gel (sol) s vysoce G¢innymi antibakteridlnimi vlast-
nostmi, ktery tvofi zakladni slozku [é¢ebnych masti a dal3ich specidlnich produktl s vyznamny-
mi a Uspésné testy ovéfenymi, antiseptickymi, antimykotickymi i antivirovymi ucinky kationtd
stfibra, které dosud na nasem trhu nebyly k dispozici. Diouhodobé antimikrobidlni pGsobeni
a vysoka ucinnost téchto vyrobkl je dana vnitini strukturou vyvinuté nanovlakenné vrstvy,
kterd je tvofena hybridni organicko-anorganickou polymerni nanovldkennou siti z oxidu kie-
micitého a polymethylmethakrylatu s pfidavkem soli stfibra, médi a zinku, které velmi vyrazné
zvysuji antimikrobidlni vlastnosti. Ty jsou dany predevsim apoptotickym plisobenim iontl stfi-
bra na bunky mikroorganismd.

Velkou vyhodou téchto pfipravkd oproti tém béZznym na bazi antibiotik je, Ze pozitivni
a rychly efekt stibrnych iontl na hojeni ran byl pozorovan u celé skaly dosud testovanych
kmen( patogennich bakterii a vird (v¢etné MRSA a HIV), aniz by se tvofila rezistence znama
u predchozi generace léciv.
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Na TUL intenzivné probihd také vyvoj specidlniho nanovlakenného kryti ran s imobilizova-
nymi bioaktivnimi latkami (antibiotika, analgetika, kortikoidy, enzymy apod.). Vyhodou téchto
unikatnich modernich nanovlakennych obvazl je moznost vpravit je ptimo dovniti hnisavé
rany, odkud je vzhledem k jejich biodegradabilité neni nutné odstrariovat a mohou tak lokalné
plsobit pfimo v jejim lozisku. Siroké moznosti vyuziti nabizi i zde vyvijené ochranné nanovrst-
vy s antibakteridlnimi, antivirotickymi a antimykotickymi ucinky. Vzhledem k tomu, zZe Ize tyto
odolné a vysoce Ucinné vrstvy, nanést a polymeraci pevné fixovat pomoci kovalentni vazby na
rlizné typy povrchd, mohou najit uplatnéni nejen v prostorach, kde jsou kladeny vysoké naroky
na dlouhodobé zachovani Cistého a sterilniho prostredi (zdravotnické, veterindrni, potravinar-
ské, laboratorni provozy), ale mohou se uplatnit i jako antibakteridlni a dezinfekéni ochrana
textilii a predmétd denni potfeby v domécnostech (zdravotnické, hygienické a kosmetické pro-
stredky, dezinfekce sanitarniho vybaveni apod.).

Zajimavou oblast vyuziti nanovlakennych vrstev z biopolymerd v mediciné predstavuje
také jejich uplatnéni jako bioaktivni materidl pro distribuci léCiv, pficemz rychlost uvolfiovani je
mozné ovlivnit vybérem vhodného materialu a specifickymi vlastnostmi nanovlaken.

Rada vy3e popsanych inovativnich zdravotnickych prostiedkd na bazi nanovlakennych
struktur, jiz Uspésné prosla ¢i prochazi potiebnymi testy a v brzké dobé Ize tedy ocekdavat
i zahdjeni jejich sériové vyroby a uvedeni na trh prostfednictvim komercnich firem. Praktické
zuzitkovani téchto inovativnich produktd zaloZzenych na technicky velmi naro¢nych fesenich
zpracovani nanovldkennych struktur, chrdnénych patenty Technické univerzity v Liberci, tak
povede k vyznamnému rozsifeni souc¢asné nabidky moznosti na poli regenerativni mediciny.

Kli¢ova slova: nanotechnologie, nanovlakna, kryty ran, antibakterialni vrstvy

Keywords: nanotechnologies, nanofibers, covering of wounds, antibacterial layers

MUZE MiT MRI PODOBNY UCINEK JAKO DYNAMICKA ZATEZ?

Frantisek Mar3ik", Vaclav Klika' ?
" Ustav termomechaniky AVCR, Dolejskova 5, 18200 Praha 8, CZ, marsik@it.cas.cz
2 Katedra matematiky, FJFI, CVUT v Praze, Trojanova 13, 120 00 Prague 2, CZ, klika@it.cas.cz

Remodelace kosti a s tim spojena regenerace chrupavky bude vzdy souviset s odpovidajici
dynamickou zatézi. Klinickéd pozorovéani potvrzuji, Zze dynamickd zatéz (chlize, fyzioterapeutic-
ké procedury) spousti pomérné komplikovany biochemicky proces adaptace, ktery je spojen
s komplexem chemickych reakci nazyvanych RANKL-RANK-OPG. Pfi remodelaci kosti je dlileZity
vznik mikrotrhlinky, ktera se nasledné hoji tak, aby se nové tvorici tkan adaptovala na existujici
mechanické a biochemické podminky. Vysledky pouzitého biochemického modelu dopInéné-
ho mechanickou interakci ukazuji, Zze proces prestavby probiha predevsim v kosti trabekularni,
pricemz kost kortikélni se méni pomérné pomalu. Tato skute¢nost vysvétluje vznik osteoporo-
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tickych kosti, které maji velice maly obsah vépniku (Hydroxyapatitu, Ca10(PO4)6(0OH)2), ktery
je dominantni komponentou zvysujici pevnost kosti, resp. jeji Younglv modul pruznosti [1].
Vzhledem k tomu, Ze piimérend dynamicka zatéz zajistuje dobrou latkovou vyménu v kosti
ma tak soucasné i pozitivni vliv jak na pevnost a pruznost tak i potfebnou tloustku hyalinni
chrupavky.

V poslednich deseti letech se pouziva k inicializaci remodelace kosti a chrupavek i silné
elektromagnetické pole, které je plvodné pouzivano jako pfenosové medium vysoce rozlisovaci
zobrazovaci metody, tzv., Magnetické Resonancni Tomografie (MRT). Vzhledem ke skute¢nosti,
Ze pacienti, ktefi podstoupili diagnostiku MRT (nékdy opakovanou), zjistili, dosud nevysvétlitel-
né zlepseni - zmirnéni jejich potizi zplsobenych osteoartrézou, spondylézou nebo spondylar-
trézou, zacala se tato metoda pouzivat i k Iécebnym uUceltm. Zvyseny zdjem o MRT jako mozny
Ié¢ebny postup byl predevsim v NSR a Rakousku. Pokles bolestivosti je zatim indikovén jen
pomoci subjektivnich pocitl pacientll pfedevsim u osteoartrézy kycle, kolena, hlezna a bolesti
v kfizi. Ke kvantifikaci G¢innosti metody se pouziva tzv. Visual Anologue Scale (VAS), skladajici
se z 10 bodovanych otazek (5 se tyka bolesti a nebo potizi v klidu, 1 otdzka se tyka délky chize
a 4 otazky se tykaji béznych dennich aktivit). VSsechny otazky jsou ohodnoceny celkovym skoé-
rem 24. Klinické vyzkumy ukazuji, ze po aplikaci MRT dochazi k poklesu (zlepseni subjektivnich
pocitl) z pdvodni hodnoty 7.00 az na hodnotu 4.00 po 12 mésicich. K nejvétsi ulevé od bolesti
dochazi kratce po aplikaci MRT [2]. Detailni biochemicka studie nebyla dosud provedena, nic-
méné predbézné vysledky studia zmén hustoty kosti pomoci Osteo-CT, a DEXA-Osteo ukazuji
zvySeni BMD (Bone Mass Density) od 1,5% az do 9%. Vysledky jsou silné zévislé na individualité
(genotypu) pacienta.

Kli¢ova slova: MRI, dynamicka zatéz
Key words: MRI, dynamic loading
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VYUZITIi MAGNETICKE BIOREONANCNI TERAPIE PRI LECENi DEGENERATIVNICH
CHOROB POHYBOVEHO USTROJI
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Cilem sdéleni je predstavit nukledrni magnetickou rezonancni (NMR) terapii a jeji vyuziti pfi
Iéceni degenerativnich chorob pohybového ustroji.

Uvod

Magnetické rezonan¢ni terapeutické pristroje byly vyrobeny v Némecku. Terapeutické MR
pristroje pracuji na stejném principu jako diagnostické pristroje NMR, ale pouzivaji mnohem
nizsi magnetické pole (0,4 mili Tesla) a rezonan¢ni frekvenci 17 kHz. Nejednd se o druh pulzni
signalni terapie nebo jiné metody vyuzivajici pulzujici magnetické pole.

Z fyzikdIniho hlediska vodikova jadra (protony vodikovych atoma) se chovaji jako magne-
tické gyroskopy a maji vnitfni moment hybnosti, tzv. jaderny spin. Kdyz se pfenesou do static-
kého magnetického pole, nasméruji se ptisobenim magnetického pole do jejich tzv. pfednostni
polohy a otaceji se v urcité frekvenci kolem vlastni osy (tzv. precese). Tato frekvence je zavisla na
intenzité magnetické pole a na zminéné Larmor frekvenci.

Pro aktivaci narusenych bunécnych procest — pro regeneraci porusené tkané je nezbytna
vys3si energetickd Urover bunécného jadra. Pfenos energie Ize dosahnout tehdy, pokud jsou
magnetické gyroskopy pieneseny ze své prednostni polohy. A toho se mize dosahnout pro-
stfednictvim rezonancniho plisobeni mezi jadry a jinym elektromagnetickym impulsem. Jde
0 2. elektromagnetické pole, kolmé k 1. poli, které je totozné s precesi jadernych spint a odpo-
vida frekvenci Lamor.

Pripojenim 2. magnetického pole dochazi k naklonéni magnetického gyroskopu (protont)
az 0 180 st. Kdyz se impuls 2. magnetického pole vypne, protony se vraceji do vychozi polohy.
Tento zpétny pohyb se také oznacuje jako relaxace. Pfi uvolnéni protonll se uvoliuje energie,
kterd je absorbovand okolni tkani.

Timto zplsobem se nastartuji dlilezité metabolické procesy a aktivuji se regeneracni proce-
sy a rychlost déleni bunék v pojivové tkani.
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Vyuziti a indikace pro NMR terapii

V soucasné dobé se NMR terapie pouziva pfiblizné ve 400 ambulancich chirurg(, ortoped,
radiolog, sportovnich lékaf(i a v nemocnicich v Némecku, Rakousku a Svycarsku. Klinické zku-
Senosti s touto lécebnou metodikou jsou vice nez 13leté.

Pro hodnoceni Ié¢ebnych vysledkd byly specidlné vyvinuty a ovéfeny dotazniky (VAS,
Roland and Morris, Oswestry) pro hodnoceni nespecifickych bolesti a obtizi nosnych kloubtd
a bolesti dolni oblasti patere. Takto dokumentované Iécebné vysledky tvoii dalezity zéklad pro
hodnoceni rehabilitacniho a fyzikalniho léceni.

Od roku 2000 bylo publikovéano vice nez 40 studii hodnoticich pozitivné ucinnost NMR
terapie u pacientll s osteodegenerativnim onemocnénim velkych kloubd a bolestmi patere.
V poslednich letech se objevilo i nékolik studii hodnoticich pozitivni efekt pfi [é¢eni osteopo-
rozy. Osetfeni NMR terapii je také indikovano v obdobnych indikacich jako metoda razové viny,
napf. nehojici se fraktury, mikrofraktury, paklouby, osteochondritis dissecans, ostruha patni
kosti, entezopatie, Uzinové syndromy, stavy po urazech mékkych tkani, ale i pfi uvolnéni endo-
protézy nebo zubniho implantatu a dokonce v kosmetice. Kontraindikaci jsou zanétliva a onko-
logickd onemocnéni, téhotenstvi a pfitomnost kardiostimularu ¢i pacemakeru v téle. V zadné
studii nebyly uvedeny nezadouci ucinky osetieni NMR.

Zkusenosti u nas

V CR se MRT zacala pouzivat koncem roku 2012 diky spolupréci ¢eské firmy MEDTEC.
cz s némeckou firmou MedTec Medizintechnik GmbH, Wetzlar, Germany. Lé¢ebnd NMR byla
rozvinuta na Urovni lékaiské a molekularni biologie v laboratofi Dr. A. Temize — Artmanna na
Univerzité aplikovanych véd v Aachenu.

Az dosud bylo v CR oSetfeno celkem 233 pacient(i. Dotaznikovou metodou bylo zhodno-
ceno za %> roku a 1 rok po osetieni 177 pacient(, ktefi byli osetfeni pro degenerativni zmény
v oblasti kolen (144), ky¢li a bederni krajiny (95), ramen a kr¢ni patere (16), ruky (1). 7 pacientl
bylo osetfeno pro osteoporézu.

Vysledky u degenerativnich chorob: zmirnéni obtizi 68 pacientli (39 %), potize stejné jako
pred oSetfenim u 85 pacientl (48 %), zhorseni stavu 24 pacientl (13 %). Pacienti s OP dosud
nebyli hodnoceni.

V AC pro vady pohybového aparatu v Praze od Cervna 2013 az dosud bylo o3etfeno
58 pacientll (35 Zen, 23 muzl), 27 pacientli mélo osetfeni kolen, 20 pacientl oSetfeni kycli.
Dotaznikovou metodou bylo po osetreni u 30 zjisténo zlepseni alespon v jedné otézce, 12 po
osetfeni uddvalo stejny stav, 8 pacientt bez zlepseni, (8 pacientd po osetfeni dosud nevyhodno-
ceno). Po pul roce bylo vyhodnoceno 26 pacientd, z nichZ 14 pacientl udava zlepseni nejméné
v jedné otdzce, 7 pacientl se citi stejné, 5 pacientli se domnivd, Ze mu o$etfeni nepomohlo.

Diskuse

Nékteré velké némecké studie udavaji Uspésnost osetieni (Uspésnost byla hodnocena
dotaznikem za 1 rok) pacientli s osteodegenerativnim onemocnénim velkych kloubt a bolestmi
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patefe vétsi nez 80 %. V ceském relativné malém souboru zhodnocenych pacientt (177) za 1/2
a 1 rok po [éceni bylo zmirnéni obtiZi zjisténo u 39 % osetfenych pacientd, stejné potize po roce
byly u 48 %. Pokud nezhorseny stav za 1 rok budeme povazovat za Uspéch léceni, pak se blizime
k vysledklim uvadénym v némeckych a rakouskych studiich.

Zavér

Raciondlni zhodnoceni vyuziti nukledrni magnetické rezonan¢ni terapie jako kauzalni 1éce-
né metody na Urovni evidence based medicine ¢ekd na seriosné pripravenou a statisticky zhod-
nocenou studii provedenou na pacientech s osteoporézou diagnostikovanou a monitorovanou
denzitometrickym vysetfenim DEXA a soucasné hodnocenim marker( kostniho metabolismu.
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ABSTRAKT PUVODNI PRACE
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ABSTRAKT

Vlivem biomechanickych silovych ucink( plsobicich na kostni struktury vznikaji ve tkanich
stavy napjatosti a stavy pfetvoreni. Anabolické Ucinky zatézované kostni tkdné jsou ovlivnény
frekvencemi zatizeni. Mechanicky prenos cyklickych silovych a deformacnich Gcinkd zahrnuje
také komplex interakci mezi smykovymi silami vyvozenymi tokem extraceluldrni tekutiny na
povrchu piislusné buriky. Cyklické zatéZovani kosti stimuluje formace nové kostni tkané pro-
stfrednictvim fady senzor(. Cyklické zmény napjatostné deformacnich stavd a pulzni toky kapa-
lin v intercelularni siti kanalk( a lakun osteocytli mohou byt indukovany externim elektronicky
regulovanym budi¢em - elektronickym distrakénim fixatorem (EDF). Dynamické ucinky EDF
stimuluji distrak¢ni osteogenezi (desmogenezi). Prodluzovani dlouhych kosti prostfednictvim
EDF je regulovano postupnym protahovanim svalku mezi kostnimi fragmenty a oscilacemi.
Definované velikosti oscilaci, iniciované softwarové naprogramovanymi silami/posuny, uc¢inné
reguluji rychlost remodelace, narlst unosnosti tkané a vyvoj elastickych a viskoelastickych
vlastnosti nové kostni tkané. Aktivita zatézovani mlze byt také softwarové prerusena a pro-
gramované modulovana. EDF reguluje délku a doby distrakce, frekvence oscilaci a velikosti
amplitud (vykmitQ). EDF je efektivnim klinickym nastrojem pro softwarem regulované stimulace
osteogeneze.

Presentovany distrak¢ni fixator (EDF) je té. prvnim elektronicky fizenym distrakénim
fixdtorem (prolongatorem) na svété. Jeho prednosti je schopnost stimulovat remodelaci
a regulovat osifikacni fazi béhem distrakci, prolongovat asymetricky nebo symetricky zkracené
dlouhé kosti déti/dospélych a ptispét k odstranéni nékterych deformit dlouhych kosti u déti
nebo u dospélych.

Kli¢ova slova: distrakce dlouhych kosti, distrak¢ni fixator, elektronicky regulované oscilace,
svalek, stimulace kortikalizace

ABSTRACT

Biomechanical loading affects bone structures. The anabolic effects of cyclic biomechani-
cal loading on bone tissue are influenced by the frequency of loading. Mechanotransduction
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appears to involve a complex interaction between extracellular fluid shear forces and cellular
mechanics. Bone cells are activated by both the cyclic fluid shear stresses and transported
ions/molecules in fluid flow. The cyclic loading stimulates new bone formation through (for
example) integrin linkages and ion channels. Cyclic stress/strain changes in bone and the cyclic
fluid flow in intercellular networks can be induced by the dynamic electronic fixative (EDF). The
dynamic effects of EDF stimulate the distraction osteogenesis (desmogenesis). Increasing the
rate or frequency by which dynamic loading is applied greatly improves bone tissue mecha-
nosensitivity, possibly due to loading-induced extracellular fluid forces around bone cells, that
serve as mechanosensors. The elongation of long bones by EDF is accompanied by the gradual
stretching and/or oscillations of the callus between bone fragments. Defined microoscilations of
callus between bone fragments initiated by predetermined external force effects very efficiently
regulate the healing velocity, the corticalisation - the rise of load bearing tissue structures and
the development of elastic and viscoelastic properties of new bone tissue. The active load cycles
can be interrupted by the defined tranquillity also. The EDF regulates both strain frequencies
and amplitude modulations also. EDF presents the effective clinical tool for software regulated
osteogenic stimulations within the callus.

The presented distraction fixator was originally the first electronically controlled dis-
traction fixation apparatus in the world. Its advantage is the ability to stimulate and regulate
the corticalisation of the callus during distraction, to asymmetrically or symmetrically elon-
gate shortened long bones of children/adults and to contribute to the elimination of some
deformities of long bones in children or in adults.

Key words: distraction of diaphyses, distraction apparatus, electronic regulation of oscilati-
ons, callus, bone stimulation

Souhrn zavéra se zietelem ke klinické praxi

Elektronicky distrakéni fixator (EDF) umoznuje volit spektra frekvenci a amplitud kmitani
kostnich fragmentt, na rozdil od dosud pouzivanych distrakénich fixatord (jednostrannych
nebo kruhovych prolongatort dle llizarova). EDF tak pfispiva ke stimulacim modelace a remo-
delacim kostni tkané.

EDF je nastrojem pro tcinné a programové fizené osteogenni stimulace kostnich bunék.
Pomoci EDF Ize vyvozovat nejenom velikosti fyziologickych sil, ale také velikosti dilcich static-
kych posunt nebo amplitud kmitani (0,1 mm a vice), které Ize rozdélit do 24 hodinovych cykld
tak, aby byla zaru¢ena denni distrakce, na priklad 1 - 1,5mm. Dulezita je i moznost definovat
a programovat v pfistroji faze klidu.

Prostrednictvim EDF jsou do tekutiny v siti mezibuné¢nych kanalkd a lakun osteocytl
vnaseny tahové/tlakové impulsy, jejichz funkci je pfibliZit disipované ionty a nékteré speciali-
zované molekuly (na pfiklad acetylcholinové molekuly) co nejrychleji a v nejvétsim mnozstvi
k povrchGim osteocytt.

Prostfednictvim elektronického distrakcniho fixatoru (EDF) dochdzi pfi tocich extracelularni
tekutiny rovnéz ke stimulacim integrind.
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EDF umoznuje zajistovat volitelné dlouhé ,klidové - odpocinkové” doby, nutné pro
zajisténi doby kaskadovych prenost informaci do cytoskeletu osteocytd. V ném poté probihaji
metabolické a transkripéni procesy.

Volba fyziologicky ,prijatelné” frekvence kmitdni zdvisi na volbé doby kmitu. Doba mezi dvéma
naslednymi pulznimi vinami tekutiny v lakunach osteocytt musi byt takova, aby byla zajisténa
resensitiace receptort. Obnoveni mechanosensitivity je nutné na pfiklad u iontovych kanalko-
vych protein(.

Podékovani
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68400770012 a Fakultou stavebni CVUT v Praze.

PACIENT SE SKOLIOZOU - VYZNAM TVARU PATERE V SAGITALNI ROVINE:
KASUISTIKA

IMPORTACE OF SPINE SHAPE IN SAGITTAL PLANE AT SCOLIOSIS: A CASE REPORT
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U idiopatické skoliézy neni pfesné znama pricina vzniku, i kdyz existuje fada vliva a faktor(,
které plsobi na vznik deformace patefe pfimo nebo sekundarné formou adapta¢niho mecha-
nismu.

Skoliéza predstavuje prostorovou deformaci patere a trupu. Vsechny systémy lidského téla
se pfizpUsobuji, reaguji a ovliviuji skoliézu. Zména tvaru a funkce trupu je v piimé souvislosti
s tvarovymi i funk¢nimi zménami hornich i dolnich koncetin. U skoliézy nachazime typickou
svalovou nerovnovahu, pficemz svaly maji vyznamny formativni vliv na kosti. Skoliéza zpétno-
vazebné ovliviiuje vnitini organy mimo jiné dychani a traveni. Diky zménam v CNS nachédzime
u skoliézy zménu koordinace, propriocepce, stereognozie. DlleZitd je také skutecnost, ze Zivot
¢lovéka se skolidzou se vyviji v psychosocidlnim kontextu.

Prace je pojata jako kasuistika pacienta se skoliézou. Jsou prezentovany klinické vysledky
rliznych terapeutickych pfistupd. Prace je zamérena na zmény tvaru patefe v sagitalni roviné
u skolidzy, zejména na kyfotizaci thorakolumbdalniho prechodu.

Kli¢ova slova: skoliéza, kyfotizace torako-lumbalniho pfechodu
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" PROTEOR CZ s.r.0. - nestatni zdravotnické zafizeni, E-mail: petr.krawczyk@seznam.cz
2 Ambulantni centrum pro vady pohybového aparatu s.r.o.

3) Centrum diagnostiky lidského pohybu PdF, Ostravska univerzita

Anotace vyzkumného projektu

Naplni vyzkumného projektu je objektivni posouzeni vlivu hmotnosti protézy na posturaini
stabilitu a lokomoci pacienta. Zdkladem pro urceni optimalni hmotnosti protetického vybaveni
HK a DK bude exaktni stanoveni hmotnosti amputované ¢ésti koncetiny prostfednictvim celoté-
lové denzitometrie. Dle resersi k dané problematice - exaktniho stanoveni hmotnosti amputova-
né ¢asti koncetiny a doporuceni tykajici se hmotnosti protéz, budou data ziskana pfi zpracovéni
tohoto vyzkumné zédméru pfinosné jak z hlediska klinického tak z pohledu spravného vyvazeni
protetického vybaveni .

Cile prace

Vypracovat metodiku exaktniho stanoveni hmotnosti amputované ¢asti koncetiny.

Posoudit vliv hmotnosti protézy HK na posturalni stabilitu a vliv rozlozeni hmotnosti protézy
DK na lokomoci (stereotyp chlize).

Na zékladé zjisténych dat formulovat obecna doporuceni tykajici se optimalni hmotnosti
protéz HK a DK.
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Tabeldrné zpracovat hmotnost HK a DK s rlistem a v dospélosti u ¢eské populace a doplinit

o tato data auxologickou literaturu.

Popis a postup feseni

Viybér probandl s traumatickou nebo vrozenou amputaci HK a DK (pfedlokti a bérce) bez
daldich komorbidit.

Retrospektivni uréeni hmotnosti (v gramech a v procentech) HK a DK pomoci celotélové
denzitometrie na reprezentativnim souboru déti a dospélych bez dal3ich komorbidit (kromé
osteopordzy), archiv Ambulantniho centra pro vady pohybového Ustroji s.r.o. v Praze a pra-
covisté resitele projektu.

U souboru vybranych probandl stanoveni hmotnosti ¢asti amputované HK a DK koncetiny
na zakladé celotélové denzitometrie.

U obou skupin proband: Kinetickd a kinematicka analyza pohybu bude vyhodnocena na
zédkladé PC plantografického vysetieni, kinematické dynamické analyzy a subjektivniho
hodnoceni uzivatele pomucky.

Vlypracovani dotazniku pro subjektivni hodnoceni uZivatele pomtcky

Zhodnoceni vysetieni zavislosti délky a hmotnosti protetického vybaveni HK a DK na static-
kou rovnovéhu axialniho skeletu a dynamickou rovnovahu

Pfinos a védecké vyuziti vysledk( vyzkumného projektu:

Objasnéni vztahu hmotnosti protetickych ndhrad koncetin na statickou a dynamickou rov-
novéahu pfi lokomoci.

Vlypracovani ndvodu pro vysetfeni a stanoveni adekvatni hmotnosti protézy v zavislosti na
aktivité uzivatele.

Doplnéni auxologické literatury o data hmotnosti HK a DK.

Klicova slova: hmotnost protézy, antropometrie, denziotmetrie, kinematickd analyza chiize

Key words: prosthesis weight, anthropometry, densitometry, kinematic gait analysis

SiLY V KLOUBECH PRI CHUZI PO SCHODECH

JOINT FORCES IN TIME OF GOING UPSTAIRS

Jan Culik
E-mail: culik j@upcmail.cz

Clanek studuje zakonitosti pohybu nohou pFi chiizi po schodech [1], [2], [3], [4]. Jsou odvo-

zeny vypoctové postupy pro polohu kloubl béhem pienaseni védhy ze zadni nohy na predni
a béhem 3vihu nohy pfi presunu na dalsi schod. Na pocitaci byl sestaven v systému CDCSIS [5]
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simulacni program, ktery urcuje v jednotlivych ¢asovych okamzicich polohy ¢asti dolnich kon-
Cetin [6]. Pohyb probihd pfi posunu o jeden schod ve tiech fazich — prenaseni vahy na predni
nohu, pohyb zadni nohy $vihem na dalsi schod a doslapnuti nohy na schod. Simulaéni program
kromé animace pohybu pacienta po schodech pocita z podminek rovnovéhy ¢asti nohou sily
a momenty v kloubech. Vysledkem simula¢nich pokust je uréeni znacné velkych sil v kolenim
kloubu podeprené nohy zplisobené prendsenim ohybového momentu, coz zplsobuje bolesti
v kolenou u pacient( trpicich artrézou.

The article studies rules of leg motion in time of going upstairs [1], [2], [3], [4]. The new com-
puting methods for determine of joints in time when the weight is changed from back leg to
front one and in time of swing the back leg to next stair. The simulation program at the system
CDCSIS [5] was completed which determines leg position at any time points [6]. The motion to
next stair has three phases - transfer a weight to front leg, swing of back leg to next stair and
tread of leg to stair. The simulation program animates patient motion on stairs and it calculates
joint forces and moments from equilibrium conditions of the leg pars. As the result of simulation
experiments was the determining of very grate forces at knees of supported leg caused transmi-
ssion of bending moments. The forces create pains of patients with arthrosis.

Keywords: walk simulation, simulation, upstairs going simulation, osteoarthritis

NUMERICKA ANALYZA CINNOSTI SVALU PO TRANSPOZICI MUSCULUS TIBIALIS
POSTERIOR

A NUMERICAL ANALYSIS OF MUSCLES ACTIVITY AFTER THE TIBIALIS POSTERIOR
TENDON TRANSFER

Darina Sedovi¢ova®, Miloslav Vilimek?"
" Ceské vysoké uc¢eni technické v Praze, Fakulta strojni, Ustav mechaniky, biomechaniky a mechatroniky, Technicka 4,
166 07 Praha, Ceska republika; darina.sedovicova@fs.cvut.cz

Transpozice musculus tibialis posterior se nejcastéji aplikuje jako posledni feseni patologic-
kych stav(i pohybového aparatu, kdy je pro postizeného chiize obtizna nebo dokonce nemozna.
Cilem nasi studie proto bylo odhadnout, jaké zmény transfer v organizmu vyvola a posoudit tak
vliv transpozice na pacienta. K dosazeni cild jsme vyuzily metody matematické simulace, kdy
jsme na zakladé experimentalné zmérené chlize a matematické analyzy urcili velikost svalovych
sil, které v naSem pfipadé reprezentovali zkoumanou svalovou kondici. Transpozice byla simulo-
vana na levé noze a svalové sily byly odhadnuty pomoci statické optimalizace. Zjistili jsme, Ze po
transpozici musculus tibialis posterior se zméni silové interakce hlavné u svalli v oblasti bérce.
Nékteré svaly reagovali nartstem silové interakce (musculus tibialis posterior a anterior) a jiné
poklesem (peronedlni svaly). Vysledky nasi analyzy potvrdily necastéjsi problémy fesené u real-

166 19. Kubattv podologicky den



nych pacientd. Z vysledk( je ziejmé, Ze transpozice musculus tibialis posterior pomuze k obno-
veni dorziflexe nohy. Na druhou stranu narGst svalovych sil pro nékteré svaly mlze v budoucnu
pro pacienta s horsi svalovou kondici znamenat jejich pretézovéni a vést tak ke zhorseni stavu.

Kli¢ova slova: matematické modelovani, musculus tibialis posterior, simulace chlze, trans-
pozice svalu

A transfer of the tibial posterior tendon often performs as a last resort musculoskeletal
pathology when a gait of patient is very difficult. The aim of this study was to estimate the
changes caused by muscle tendon transfer and we reviewed its influence for the patients. We
measured walking of a young man and we found muscle forces that represented a muscle
condition in this case. We used a mathematical simulation. The transfer of the tibial posterior
tendon was simulated on a left leg and the muscle forces were calculated using by static opti-
mization. We registered changes of force interaction for muscles in the left lower leg. The muscle
forces were increased for a posterior tibial muscle and an anterior tibial muscle and they were
decreased for peroneal muscles. It is presumably from the result that the transfer of the tibial
posterior tendon could help to restoring of a foot dorsiflexion. But a growth of some muscle
forces could mean a overloading of the muscles for patient with worse muscle condition and it
can cause additional complications.

Key words: mathematical modeling, tibialis posterior muscle, simulation of gait, muscle-
-tendon transfer

KINEMATICKA ANALYZA UDERNYCH TECHNIK

KINEMATIC ANALYSIS OF THE KICK-AND-STRIKE FACILITIES

Prof. PhDr. Jifi Straus, DrSc.,
Vysoka skola Karlovy Vary
e-mail: straus@email.cz

Prispévek analyzuje ¢asovou relaci kopu a uderu. V ¢lanku jsou popsany experimenty,
které byly provedeny se skupinou pokusnych osob trénovanych i netrénovanych, muzt i zen.
Experimenty byly ziskdny hodnoty, které exaktné vyjadiuji ¢asové relace kopu a uderu. Doba
trvéni jednotlivych technik nepfesahuje jednu sekundu. Spodni ¢asovéd hranice jednotlivych
technik je vétsi nez 0,3 sekundy. Doba trvani jednotlivych technik uvnit skupiny muzd a zen se
piilis nelisi. Rozdil mGzeme spise zpozorovat v namérené okamzité rychlosti, kde dlouhodobym
cvicenim provadéné techniky dosdhneme lepsich vysledkd. Dobu trvani kopu pfimého byla
zjisténa 0,7 sekundy, okamzité rychlosti 13,9 m/s. Pfi ideru u muzl se pohybuje v rozmezi od
0,4-0,5 sekundy, u Zen byl zjisténa casovy interval 0,5-0,6 sekundy. Primérna dopadova rych-
lost ruky byla zjisténa 9,7 m/s.
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Kli¢ova slova: Uder, kop, biomechanika, reakéni ¢as,

The paper analyzes the kick-and-strike temporal relation, describing experiments perfor-
med with a group of both trained and untrained men and women. The values obtained by
these experiments precisely correspond with the kick-and-strike temporal relation. The duration
of the individual techniques does not exceed one second. The lower time limit of individual
techniques exceeds 0.3 seconds. The duration of the individual techniques within the tested
group of men and women does not differ too much. The only difference can be observed in the
immediate speed measured, where a long-term exercise of this technique may help to achieve
better results. The duration of the direct kick was measured at 0.7 seconds, its immediate speed
being 13.9 m/s. When performed by men, the strike ranges from 0.4-0.5 seconds; when perfor-
med by women, the interval ranges from 0.5 to 0.6 seconds. The average impact speed of hand
has been clocked at 9.7 m/s.

Keywords: Punch, Kick, Biomechanics, Reaction Time.

VROZENE VADY RUKY -FYLOGENEZE, ONTOGENEZE A TKANOVE SYSTEMY

CONGENITAL DEFECTS OF HAND - PHYLOGENESIS, ONTOGENESIS AND TISSUE
SYSTEMS

Smréka V.", Mafik 1.2, Kuzelka V.»

" ESME s.r.0, Klinika plastické chirurgie 1. LFUK nem. Bulovka, E-mail: sedlcany1@seznam.cz
2 Ambulantni centrum pro vady pohybového aparatu

3) Antropologické oddéleni Narodniho muzea

Poznatky paleontologie ukazuji na fylogeneticky vyvoj ruky. Poznatky paleopatologie pfi-
spivaji ke zjisténi vzniku vrozenych vad. Pro ontogenezi jsme vyuzili embryologickd schémata
Wolperta a 30 paleopatologickych koncetinovych preparatli z 19. stoleti. Nelécené paleopato-
logické pfipady nam slouzily jako model pro klinické nedostatecnosti, napfiklad aplazie meta-
karpu.

Predlozeny jsou navrhy algoritml s postupem u vrozenych vad z hlediska postizeného
systému flexor(, extenzor(, ligament a kostniho systému. Postizeni flexorového systému se pro-
jevuje kontrakturami, které vznikaji s akceleraci kostniho rlstu, v obdobi rlistového zrychleni,
zvlasté kolem 7. a 15. roku. Mluvime o opozdénych vrozenych vadach.

Postizeni flexorového systému vrozenou vadou je mozno fesit chirurgicky a dlahovanim,
extenzorovy systém zpravidla dlahovanim. Kostni systém postizeny vrozenou vadou je nutné
resit chirurgicky. Pro feseni vrozenych vad ruky je vhodna spolupréace plastického chirurga,
ortopeda, antropologa a genetika.
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Kli¢ova slova: Vrozené vady ruky —fylogeneze — ontogeneze

Keys words: Congenital defects of hand - phylogenesis, ontogenesis

REKONSTRUKCNi CHIRURGIE U RARITNiCH DEFEKTU HORNi KONCETINY - 3 PRiPADY

RECONSTRUCTIVE SURGERY OF RARE UPPER LIMB CONGENITAL DEFECTS: 3 CASE
REPORTS

Marik 1., Myslivec R."2, Marikova A.", Zemkova D."¥, Petrasova S." ¥, Smr¢ka V.9

" Ambulant Centre for Defects of Locomotor Apparatus l.l.c., Prague CZ, e-mail: ambul_centrum@volny.cz
2 Othopaedic-Traumatologic Department, Regional Hospital Pribram, j.-s.c.

3) Pediatric Dpt., University Hospital Motol, Prague, CZ

4 Dpt. of Anthropology and Human Genetics, Charles University, Prague, CZ

5 ESME L.l.c.,, Prague, CZ

The main objective is to present rare congenital differences of the upper extremity that
belong to Category Il of the modified classification of congenital hand deformities by Ogino
et al. (1986). This classification was adopted by the Japanese Society for Surgery of the Hand in
1996.

Category Il includes incomplete formation of the joint, contracture and deformities due to
failure of differentiation of parts and tumor-like conditions. It may result in synostosis, ankylosis
and congenital dislocation.

We present:
1. Proximal radioulnar synostosis and ulnar hypoplasia

partial ulnar aplasia associated with dislocation of radial head and humeroulnar synchond-
rosis humero-radial and humero-ulnar synostoses, partial aplasia of humerus, scapula ulna and
radius and ankylosis of metacarpo-phalangeal joints associated with cleft hand.

Individual comprehensive treatment needs close cooperation of paediatric orthopaedic and
plastic surgeons with anthropologist and physiotherapist.

Radioulnar synostosis can take 2 forms: congenital (described by Sandifort in 1793) and
posttraumatic (described first by Gros in 1864).

Congenital forms occur:

® By itself (in isolation)

® |n association with problems of the heart, kidneys, nervous or GIT system
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® |n association with certain skeletal abnormalities and genetic syndromes (e.g. Holt-
Oram syndrome, fetal alcohol syndrome — about 1/3 cases)
It affects both arms about in 60 %. Boys and girls are equally affected.

Embryological pathogenesis

The humerus, radius, and ulna become visible at 37 days. Initially, the cartilaginous humerus,
radius, and ulna are connected before segmentation. For a short time, the radius and ulna share
a common perichondrium. Abnormal events at this time can lead to a failure of segmentation.

Two congenital cases are presented and the results of surgery documented. Conclusin:
The method of choice is derotative osteotomy in the place of synostosis aimed to correction of
hyperpronation or supination. Separation of synostosis is not indicated.

In suitable cases lengthening of distal ulna to prevent pseudo-Madelung deformity is
carried out or partial radial epiphyseodesis to correct this one (and/or corrective OT of radius
when growth is finished).

2, Partial ulnar deficiency associated with dislocation of radial head and
humeroulnar synchrondrosis

Ulnar ray deficiency is rare and has a variable presentation. The developmental biology of
the anomaly is still not fully understood.

By T. Ogino (1988) the degree of ulnar arrest was closely related to the severity of deficiency
of the fingers and also to abnormalities of the elbow joint. Ulnar deficiency was induced by
busulfan in rat fetuses. The critical period of ulnar deficiency was earlier than that of other ano-
malies and it corresponds to the period of a high mortality rate of fetuses.

We present step by step surgical treatment of this rare deficiency and long-term result.

Conclusion

Resection of ulnar fibrocartilago as soon as possible to prevent radial bowing and Madelung
deformity (the same approach as in cases of fibular hemimelia). Individual comprehensive tre-
atment (physiotherapy, orthotic fitting). Corrective OT of radius when growth is finished.

3. Humero-radial and humero-ulnar synostoses, partial aplasia of scapula,
humerus, radius and ulna and ankylosis of metacarpo-phalangeal joints
associated with cleft hand.

No similar case was described. The functional rudimental upper extremity is the aim of com-
prehensive treatment. Orthotic and prosthetic fitting should prevent a static scoliosis (due to
uneven weight of upper extremities). Conclusion: a partial correction of the shape of the partial
defect of upper extremity can improve its working capacity.

170 19. Kubattv podologicky den



Note: this lecture was presented at the XIl. Kongres ceské spole¢nosti chirurgie ruky s mezi-
narodni Ucasti a I. Kongres ¢eské spolecnosti rehabilitace ruky, 14.- 16. 11. 2013, Horsky hotel
Sepetnd, Beskydy.

Key words: proximal radioulnar synostosis, ulnar ray deficiency, humero-radial and humero-
-ulnar synostoses

REHABILITACNi POSTUP PO PRERUSENi SLACHOVYCH A NERVOVYCH STRUKTUR
V ZAPESTi - VIDEOZAZNAM

REHABILITATION AFTER INTERRUPTION OF TENDONS AND PERIPHERAL NERVES AT
THE LEVEL OF WRIST - VIDEO

Bejvlova J."'?, Smreka V.2, Molitor M.?
" ESME s.r.0, E-mail: sedlcany1@seznam.cz
2 Klinika plastické chirurgie 1. LFUK,nemocnice Na Bulovce

Popsan pripad kompletniho pourazového preruseni n. medianus a téméf viech Slachovych
struktur v zoné IV zapésti u varietniho umélce, svétového mistra v zonglovani, zapsaného
v Guinessové knize rekordi 2010 v Molinge Rouge v Pafiizi pro rychlost a pouziti az sedmi
kuZzeld.

Po opera¢nim vykonu 4pramennym stehem dle Kesslera rehabilitace byla zahdjena po
3 tydnech se zaméfenim na lé¢bu otoku a udrzeni kloubniho rozsahu pasivni mobilizaci.

Po 2 tydnech od pocatku rehabilita¢ni faze ustoupil otok, po 2 mésicich byl v MP kloubech
60-70stupriovy rozsah. Po 4 mésicich mély prsty plny rozsah pohybu pfesto na EMG nebyly
zndmky regenerace.

Spoluprace s pacientem v rehabilitacni fazi byla vyborna, byl az premotivovan- sam doplrio-
val manualni terapii ergoterapeutickym zapojenim cviceni s kuzely na principu rozcvicky. Takze
nejprve cvici jeden mésic s jednim kuzelem imitovanym z plastové lahve, a kazdy dal3i mésic
pfipojuje dalsi kuzel.

Po 9 mésicich se diky motivaci dostal jeho vlastnimi slovy na uroven 98 procent vykonu
pred Urazem.

Kli¢ova slova: preruseni slach flexort ruky a nerv(, rehabilitace ruky

Key words: interruption of hand flexor tendons and nerves, hand rehabilitation
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Vyrobce individualnich
ortopedicko-protetickych pomucek

zajistuje:

- Lékarské vySetfeni pacienta a predpis pomucky

- Zhotoveni vSech individualnich ortopedickych pomucek (protézy HK
a DK, koncetinové a trupové ortézy, mékké bandaze, ortopedickou obuyv,
ortopedické vlozky apod.

provozni doba:
po 7.30-17.00; tt-¢ét 7.30-16.00; pa 7.30-15.00

Ortopedicka Protetika Praha s.r.o0., Kloknerova 1/1245, 148 00 Praha 4

tel.: 272 932 241-6, 1. 131, tel./fax: 272 937 386

e-mail: ortopedickaprotetika.praha@seznam.cz, www.protetikapraha.cz
Metro C stanice Chodov, dile autobus ¢. 136 stanice Dédinova - budova MEDICENTRUM

Partner vSech zdravotnich pojistoven v CR
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Lékarska péce v oborech ortopedie a ortopedicka protetika
Zdravotni péce v ortotice a protetice

Konsilia pro zdravotnicka zafizeni

Vyjezdova pracovisté v kraji

—— -

Zakazkova c¢innost pro zdravotnicka zafrizeni

Smluvni partner vSech zdravotnich pojiStoven

Skolioticka poradna pro Ié¢bu skoliéz patefe mladistvych

Aplikace a vyroba individuélnich ortopedickych viozek pro sport

Vyroba individuélnich zdravotnickych prostredkl - protéz ‘koné&eti ort

Podologicka poradna pro pacienty s problér r};o'h_gur (sync
Specializované centrum pro aplika(}i 2 vyrol /ro bu }

PROTEOR C2Z s. r. 0. — nestatni zdravotnické zarizeni
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