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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.

POHYBOVE USTROJI, ro¢nik 21,2014, & 142 3



POHYBOVE USTROJI

ro¢nik 21, 2014, cislo 1+2
datum vydani 10.7.2014

REDAKCNi RADA

VEDOUCI REDAKTOR: Doc. MUDr. Ivo Matik, CSc.
ZASTUPCI VEDOUCIHO REDAKTORA: Profesor Ing. Miroslav Petrtyl, DrSc.
RNDr. Martin Braun, Ph.D.
VEDECKY SEKRETAR: MUDr. Miloslav Kuklik, CSc.
ODPOVEDNY REDAKTOR: Ing. Pavel Lorenc

Profesor MUDr. Jaroslav Blahos, DrSc. Doc. MUDr. Petr Korbelat, CSc. Profesor MUDr. Ctibor Povysil, DrSc.
Doc. RNDr. Pavel Blaha, CSc. MUDr. Petr Krawczyk Doc. RNDr. Petr Sedlak, Ph.D.
Profesor Ing. Jan Culik, DrSc. Doc. MUDr. Vladimir Kfiz Doc. MUDr. Vaclav Smrcka, CSc.

Doc. MUDr. lvan Hadraba, CSc. Profesor Ing. Frantisek Marsik, DrSc. Profesor PhDr. Jifi Straus, DrSc.
Ing. Hana Hulejova Doc. RNDr. lvan Mazura, CSc. MUDr. Ivan Vateka, Ph.D
Profesor MUDr. Josef Hyanek, DrSc. MUDr. Pavel Novosad MUDr. Jan V3eticka
Profesor MUDr. Jaromir Kolar, DrSc. PhDr. Iveta Pallova, Ph.D RNDr. Daniela Zemkov4, CSc.

MEZINARODNI REDAKCNi RADA

Professor Dr. Ing. Romuald Bedzinski, Wroclaw, Poland Professor Tomasz Karski, MD, PhD, Lublin, Poland
Assoc. Professor Michael Bellemore, F.R.A.CS., Professor Milan Kokavec, MD. PhD., Bratislava, Slovakia
Sydney, Australia
Assoc. Professor Jacques Cheneau, MD, Doc. Dr. Med. Kazimierz S. Kozlowski, M.R.A.CR.,
Saint Orens, France Sydney, Australia

Professor Mikhail Dudin, MD, PhD, DSc., St. Petersburg, Russia Professor Lubos Rehak, MD. PhD., Bratislava, Slovakia
Professor Mohamed Alam-Eldin, MD, Sohag, Egypt Assist. Professor Aleksey Shashko, MD, St. Petersburg, Russia
Assist. Professor Jacek Karski, M.D., Lublin, Poland Professor Dr. Med. Zoran Vukasinovic, Belgrade, Serbia

Pohybové ustroji. Pokroky ve vyzkumu, diagnostice a terapii.
ISSN 2336-4777 (od roku 2013 pouze on-line verze)

Vydavé Spole¢nost pro pojivové tkané CLS J. E. Purkyné,
Ambulantni centrum pro vady pohybového aparaty, s.r. o.
& Odborna spole¢nost ortopedicko - proteticka CLS J. E. Purkyné
Excerpovéno v Excerpta Medica a Bibliographia medica Cechoslovaca.
Navrh a graficka dprava obalky Rudolf Storkan a Pavel Lorenc.
Casopis vychézi v elektronické verzi 2krét ro¢né jako dvojéislo. Kazdd prace je recenzovana.

Pro soucasné odbératele ¢asopisu PU a dalsi zajemce doporucujeme piihlasit 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 formatu PDF viechna

jednotliva cisla a dvojcisla ¢asopisu (v¢etné Supplement) vydana od roku 1997.

Rukopisy zasilejte na adresu Doc. MUDr. Ivo Marik, CSc., OlSanskd 7, 130 00 Praha 3,
(ambul_centrum@volny.cz) ve formatu doc. Vydavatel upozornuje, Ze za obsah inzerce odpovida vyhradné
inzerent. Casopis, jakoZzto nevydéle¢ny, neposkytuje honoréfe za otisténé prispévky.

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



protetikaplzen

technickoproteticka péce ¢ vyroba a servis protéz, ortéz, korzetd « poradenska ¢innost

Bolevecka 38, 301 00 Plzefi « Tel. 377 529 060-1 « protetikaplzen@volny.cz « www.protetika-plzen.cz



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

gauche

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
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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