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OBRAZEK NA TITULNI STRANE CASOPISU DEMONSTRUJE
TITLE PICTURE DEMONSTRATES

Obrazek na titulni strané demonstruje signifikantni RTG piiznaky Ceské kostni dyspla-
zie. Rentgenogramy ukazuji mirnou platyspondylii (nékdy predozadni prodlouZeni tél
obratll), nepravidelnosti krycich desti¢ek se ziZzenim meziobratlovych prostora (diski),
zuzeni kloubnich Stérbin postiZenych kloubt dolnich koncetin, koxartrézu a dysplastické
zmény na panvi. Patefni kanal v lumbalni krajiné v pfedozadni projekci ma pravouhly tvar.

Typicka je postaxidlni hypoplazie metatarsu.

Ruka

Na obrizku vlevo (shora dold) jsou
RTG levé ruky u postizenych ve véku 6, 15
a 30 let. Na snimcich jsou oplostélé epifyzy
a zuzené kloubni Stérbiny, urychleny kostni
v€k, na snimku ruky ve 30 letech je zob-
razeno zuzeni vSech kloubtu ruky zvldsté
v oblasti radiokarpdlni, kde radidlné se zob-
razily pokrocilé osteoartrotické zmény.

Kyc¢le

Vlevo na obrizku jsou pod sebou zob-
razeny kycelni klouby pacientt ve véku
6, 15 a 28 let. Ndpadna je valgozita krck
femurt, u déti abnormalné velké trochan-
tery, v 15 a 30 letech oplostélé nepravi-
delné hlavice femur, kratké a Siroké dis-
talni c¢asti kycelnich kosti, vyrazné zuzeni
kloubnich $térbin, ve 30 letech pokrocila
koxartroza.

Kolena

Uprostied nahofe obrdzku je snimek
pravého kolenniho kloubu v zikladnich
projekcich 28leté pacientky, ktery doku-
mentuje zuZeni kloubni Stérbiny, v bo¢né
projekci se zobrazila kloubni ,mys$ka“ v re-
cessus suprapatellaris (2,5 x 1 cm) - ozna-
c¢eno Sipkou.

Hlezenni kloub

Uprostied obrizku jsou snimky pra-
vého hlezenniho kloubu Gleté pacientky,
nipadné je vyrazné oploSténi distilni epi-
fyzy tibie, v bo¢né projekci je zobrazeno
0s trigonum.

Noha

Uprostfed dole na obrizku jsou snimky
pravé nohy 28 a 15leté pacientky, kde je
zkraceni - hypoplazie 3. a 4. metatarzu
(typicky pfiznak Ceské dysplazie) a zuzeni
kloubnich Stérbin metatarzofalangeilnich
kloubt.

Pater

Vpravo na obrazku jsou RTG snimky
hrudni pdtefe v boc¢né projekci (vpravo
nahofe) a bederni patefe v pfedozadni pro-
jekci (vpravo dole) u pacientt ve véku 30
a 6 let. U 30letého pacienta je zobrazena
platyspondylie, mirné ziuZeni meziobratlo-
vych diskd hrudni patefe a ventrodorsil-
ni roz§ifeni obratlovych tél. U Gleté divky
(dcery) RTG hrudni patefe v bo¢né projek-
ci zobrazil platyspondylii s ovalnymi obrat-
lovymi tély. Patefni kandl lumbdlni krajiny
v pfedozadni projekci v 6 i 30 letech ukazal
pravouhly tvar.
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Ceska kostni dysplazie, kterd byla
primarné popsand jako Progresivni pseudo-
reumatoidni artritida s hypoplastickymi
prsty (OMIM# 609162), je nové diagnosti-
kovani autosomidlné dominantni kolageno-
patie typu 2, kterou poprvé popsal v roce
2004 Maiik et al. (1). V dalSich pracich jiz
byla uvetejnéna s oznacenim Ceska dyspla-
zie - metatarsilni typ (2, 3).

Klinicka symptomatologie a prub¢h

Tato kostni dysplazie je charakteristickd
normalni postavou a zvlastnimi abnorma-
litami fenotypu zejména zkricenim 3.-5.
prstu obou nohou. Vyznamnymi sympto-

my Ceské kostni dysplazie jsou chronické
bolesti zad a velkych kloubti dolnich kon-
cetin, konkrétné kycelnich kloubt. Tézka
(bolestiva) progresivni artropatie se obje-
vuje v détstvi. Rychld progrese sekundiarni
koxartrozy je indikaci k ndhradé totdlni
endoprotézou jiz ve véku 30-40 let.

Dédicnost

Byl prokdzan autosomalné dominantni
prfenos kostni dysplazie. U ¢eskych pacien-
th ze 2 rodin byla v roce 2007 prokidzana
bodovd mutace typu substituce argininu
v pozici 75 (275) za cystein v genu COL2A1
(4). Ceska kostni dysplazie se diky objasné-
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ni molekularni pfic¢iny charakteristického
fenotypu pfipojuje k velké rodiné kolagen-
nich chorob, typ 2.

Potvrzeni diagnézy Ceské kostni
dysplazie i v dalich statech Evropy (4)
ukazalo, ze tato konstitu¢ni kostni choro-
ba neni privitnim syndromem v CR.

TITLE PICTURE
DEMONSTRATES

Title picture demonstrates significant
X-ray features of the Czech bone dysplasia.
Skeletal radiographs usually reveal signs of
early osteoarthrosis in the spine and lower
limbs joints. Platyspondyly with irregu-
lar endplates and elongated vertebrae can
be observed in the more severe cases.
Characteristic feature of the lumbar spine
in AP projection is rectangular spine canal.
Postaxial metatarsal hypoplasia is a typical
radiographic and phenotypic sign of this
bone dysplasia.

Czech dysplasia metatarsal type or pro-
gressive pseudorheumatoid arthritis with
hypoplastic toes (OMIM# 609162) is an
autosomal dominant skeletal dysplasia first
described in 2004 by Marik et al. (1, 2, 3).

Affected individuals have a normal stat-
ure but usually complain of severe joint
pain in the first or second decade of life.
Restricted mobility in the lower limb
joints and a kyphoscoliosis are frequently
observed. A typical phenotypic hallmark of
the condition is shortening of the third and
fourth toes, which is the result of postaxial
metatarsal hypoplasia.

In Czech patients from two no-rela-
tive families the R275C mutation in the
COL2A1 gene was verified as the cause of
a specific type II collagen disorder that was
delineated as Czech dysplasia.
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STAVY STLACITELNOSTI A NESTLACITELNOSTI
ARTIKULARNI CHRUPAVKY BEHEM JEJTHO
FYZIOLOGICKEHO ZATEZOVANI

THE STATES OF COMPRESSIBILITY AND
INCOMPRESSIBILITY OF ARTICULAR CARTILAGE
DURING THE PHYSIOLOGICAL LOADING

PETRTYL M., LISAL J., DANESOVA J.

Czech Technical University, Faculty of Civil Engineering,
Laboratory of Biomechanics and Biomaterial Engineering

ABSTRACT

Artikularni chrupavka je hydratovana pojivova tkan, kterd z biomechanického hlediska
odolava mechanickym zaté¢Zim, béhem fyziologického zatéZovini. V presentované praci
je uveden mnelinedrni hyperelasticky a modifikovany nelinedrni hyperelasticky model
artikuldrni chrupavky. Konstitutivni vyraz materialu hyperelastické artikularni chrupavky
nejlépe popisuje Cauchyho tenzor napéti. Modifikovany Cauchyho tenzor napéti popisuje
nedeformovatelnou artikuldrni chrupavku (pro velka fyziologicka zatiZeni). Vznik nestla-
c¢itelného prostredi (pfi velkych fyziologickych zitéZich) je primarné ovlivnén existenci
iontovych vazeb mezi molekulami proteoglykanti a extracelulirni vody a vytvofenim
prostorovych siti vlaken kolagenu II. typu provizanych s proteoglykany. V dasledku pfi-
tomnosti velkého mnozstvi sulfitovych, karboxylovych a hydroxylovych skupin, dochazi
ke vzniku rozsahlych oblasti iontovych vazeb s molekulami vody. Pfi extrémnich zati-
Zenich, kdy dilatacni pomér objemovych zmén v artikuldrni chrupavce je roven jedné,
vznika v pfislusné c¢asti tlakem zatiZené artikuldrni chrupavky napetovy stit, ktery odo-
lava extrémnim zatiZenim a piendsi je do subchondrilni a spongiézni kosti. Pfi dosazeni
jednotkového dilata¢niho poméru se hyperelasticky materidl artikuldrni chrupavky stava
nestlacitelnym. Vnéjsi zatizeni indukuje v chrupavce vzdy jeji specifickou adekuvdtni
(diskrétni) tuhost, a to v libovolném okamziku historie jejiho zatéZovdni. Pro libovolné
velkd fyziologickd zatiZeni pojivové tkdné artikuldrni chrupavky se jeji viastnosti a cho-
vdni ihned adaptuji tomuto vynucenému silovému ticinku (princip adaptace chrupavky,
Petrtyl-Lisal-Danesovd)). Za platnosti podminky nestlacitelnosti se chondrocyty v oblasti
pod napétovym ,Stitem“ nedeformuji a nedochdzi k jejich destrukcim. Pfiroda tak doka-
zala v chrupavce vytvofit dokonalé ochranné nistroje: pruzny napétovy Stit s adekvatni
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vynucenou tuhosti aktudlnim tlakovym zatiZenim a ochranny nestlacitelny napétovy
Stit, jehoz cilem je ochranit chondrocyty a pojivovou tkan pred extrémnimi deformacemi,
pripadné destrukcemi.

Klicova slova: artikulirni chrupavka, hyperelasticky materidl, konstitutivni rovnice,
stlacitelnost a nestlacitelnost chrupavky, napétovy ,Stit”

ABSTRACT

Articular cartilage is a modified hyperelastic material whose biomechanical func-
tion consists in transferring physiological loads into the subchondral and further to the
spongious bone, thus allowing the lubrication of contact articular surfaces of joints and
protecting the structural components of cartilage from high pressures. The presented
paper presents the non-linear hyperelastic and modified non-linear hyperelastic model of
articular cartilage. may be exactly expressed by means of constitutive equations using the
Cauchy stress tensor for hyperelastic material and by means of the modified Cauchy stress
tensor for incompressible hyperelastic material. Under extreme loads with a dilatation
ratio equal to 1, a stress shield arises in the respective part of articular cartilage loaded by
compression resisting the extreme loads and transferring them into the subchondral and
spongious bone. At reaching the unit dilatation ratio, the hyperelastic material of articular
cartilage becomes incompressible. Provided the incompressibility condition holds true,
the chondrocytes in the area below the stress “shield” do not deform and no destruction
affects them. In this way, nature has been able to create perfect protective tools in cartilage:
an elastic stress shield with adequate rigidity induced by the current compressive load
and a protective incompressible stress shield whose aim is to protect chondrocytes and
connective tissues from extreme deformations or destructions.

Key words: articular cartilage, hyperelastic material, constitutive equations, com-
pressibility, incompressibility, stress “shield”

Artikularni chrupavka je modifikova-
ny hyperelasticky materidl, ktery z biome-
chanického hlediska prenasi fyziologicka
zatizeni do subchondrailni a dile do spon-
giozni kosti, umoznuje lubrikaci sty¢nych
artikularnich ploch kloubu a ochranuje
strukturdlni komponenty chrupavky pred
velkymi tlaky. Poznini mechanickych/bio-
mechanickych vlastnosti artikularni chru-
pavky je nutnou podminkou pro exaktni
popis distribuci tlakovych a tahovych poli

napéti v chrupavce a pro popis prenosu
nap€ti do subchondralni kosti. Analyzy dis-
tribuci proménnych velikosti napéti a de-
formaci v chrupavce, béhem historie jejiho
zatéZzovani, poddvaji také predstavu o na-
mahani jejich makromolekuldarnich agre-
gath tvoficich matrici, 0 namahani armuji-
cich kolagennich vliknech a chondrocytt.
Analyzy velikosti a Cetnosti zmén napéti
v chrupavce mohou (pomoci stechiomet-
rickych a kinematickych rovnic, definuji-
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cich rychlosti metabolickych procest na
molekuldrni Urovni) pfispét i k poznini
stacionarnich (rovnovaznych) stavll pfi
rekonstrukénich procesech v chrupavce.
Zmény velikosti napéti, resp. zmény veli-
kosti deformaci v chrupavce, stejn€ jako
i v jinych tkanich (Petrtyl, DaneSova [26],
[27], [25]), akceleruji nebo retarduji bio-
chemické procesy. Poznani funk¢niho pro-
pojeni biomechanickych ucinkt, fyzikal-
nich silovych interakci mezi atomy molekul
v chrupavce a biochemickych (metabolic-
kych) procest je nutnou podminkou pro
aplikace novych efektivnich terapeutic-
kych metod.

Mechanické/biomechanické vlastnosti
artikuldrni chrupavky jsou topograficky
nehomogenni. Materidlova variabilita a ne-
homogenita zavisi na druhu a velikosti fyzi-
ologickych zatéZovacich ucinkt [15], [7],
[31, [4], [13]. V t&ch lokalitich, v nichZ arti-
kularni chrupavka pfenasi velkd zatiZeni
se naléza velky obsah glykosaminoglykant
[6], [29], [16], [19]. ZvySenim koncentra-
ci glykosaminoglykant dochdzi ke zvySeni
tuhosti matrice chrupavky [15], [30].

V lokalitaich chrupavky s men3im
mnozstvim glykosaminoglykand je tomu
naopak. Kolagenni vlikna jsou nékterymi
autory uvazovana jako viskoelastickd [35].
Nehomogenita vlastnosti chrupavky je také
patrnd u protilehlych dotykovych ploch
tibidlniho a femoralniho plata. Tibidlni
plato (tibial plateau) je v nejvice zatiZzené
lokalité bohat$i na glykosaminoglykany,
zatimco v protilehlém femordlnim platu
(femoral plateau) je glykosaminoglykant
zietelné méné [13].

V soucasné dobé existuje fada mode-
Ia pojivové tkané artikularni chrupavky.
Tradi¢ni je model chrupavky jako homo-
genniho, izotropniho a dvojfdzového
materidlu [ 2]. Existuji modely transverzdl-

né izotropniho dvoufdzového modelu [8],
[9], modely nelinedrniho poroelastického
materidlu chrupavky [39], [33], modely
poroviskoelastického [35], [36] a viskohy-
perelastického materidlu chrupavky [40],
modely trojfdzového materidlu chrupavky
[371, [38], [8] a dalsi modely [30], [28],
[21], [34], [14]. Publikované modely se lisi
viceméné uhlem pohledu jejich autort na
vlastnosti a chovani artikuldrni chrupavky
pfi jejim zatiZzeni. Mnozi autofi vychazeji
z ruaznych pfedpokladq, tykajicich se vza-
jemnych vazeb strukturdlnich komponent
matrice chrupavky a jejich interakcemi na
molekuldrni drovni.

V presentované prici je uveden neli-
nearni hyperelasticky a modifikovany
nelinearni hyperelasticky model arti-
kularni chrupavky. Jeho platnost je pri-
marné€ ovlivnéna existenci iontovych vazeb
mezi molekulami proteoglykant a extrace-
lularni vody a vytvofenim prostorovych siti
vliken kolagenu II. typu [5] provazanych
s proteoglykany. Fundamentilni podmin-
kou je také vlastnost proteoglykanovych
agregattl, spocivajici v extrémni absorpci
vody a ve zvétSeni celkového objemu chru-
pavky. Tyto pfedpoklady jsou dile podrob-
néji specifikovany.

Artikularni chrupavka je komponova-
na z bunék (chondrocytl), z extracelularni
kompozitni hmoty, tvofené armujici sloz-
kou - kolagenem II. typu [5] a z nearmujici
molekularné komplexni slozky [6] -
matrice, ktera je dominantné tvorena
molekulami glykoproteinia a pevné
vazané vody. Volna voda v artikularni
chrupavce neexistuje. Na povrchu chru-
pavky a v mélce podpovrchové zoné je ion-
tové nevdzand synovidlni tekutina, kterd
ma na povrchu chrupavky z biomechanic-
kého pohledu lubrikac¢ni funkci, eliminuje
smykova povrchovad napéti (tfeni) mezi arti-
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kuldarnimi plochami kloubti. Eliminovinim
tfeni jsou do chrupavky vnasSeny jen radidl-
ni sily (kolmé k te¢nym rovinim v bodech
povrchu chrupavky).

Zikladnimi stavebnimi komponenta-
mi matrice jsou glykoproteiny (obr. 1).
Maji komponentu sacharidovou (80-90 %)
a komponentu proteinovou (cca 20-10%).
Polysacharidy jsou tvofeny molekulami
chondroitin-4-sulfitu, chondtroitin-6-sul-
fitu a keratansulfitu. Jsou vaziny k nos-
nému proteinu, ktery je dile prostfed-
nictvim dvou vazebnych proteini vazin
k makromolekule kyseliny hyaluronové
(obr. 2). Keratansulfity a chondroitinsul-
faty jsou proteoglykany, které s nosnymi
a vazebnimi proteiny, spolu s ,nosnou
makromolekulou Kyseliny hyaluronové,
vytvafeji proteoglykanovy (resp. glykosa-
minoglykanovy) agregit. Vzhledem k to-

mu, Ze v sacharidové ¢asti jsou prostorova
polyaniontova pole, v diisledku pfitomnos-
ti velkého mnozstvi sulfiatovych, karboxy-
lovych a hydroxylovych skupin, dochazi
ke vzniku rozsahlych poli iontovych vazeb
s molekulami vody. Proces absorbce vody
proteoglykany (hydratace) je doprovizen
velkym zvétSenim objemu (bobtndnim).
Proteoglykanovy agregit spolu s pevné (tj.
iontov€) vazanou vodou sehrava v artiku-
larni chrupavce klicovou roli, a to nejenom
pro hyperelastické (stlacitelné) prostiedi,
ale zejména pro modifikované hyperelas-
tické (nestlacitelné) prostredsi.
Proteoglykanovy agregait spolu s viza-
nou vodou vytvari amorfni extracelulirni
hmotu (matrici) chrupavky, kterd je vazdna
k armujici komponenté - ke kolagenu II
typu (obr. 1). Glykosaminoglykany jsou
prostiednictvim elektrostatickych

KOLAGENIL. TYPU _
[

MOLEKULA HYALURONAN

PROTEOGLYKANY

Obr. 1: Kolagenni a glykosaminoglykanovy (GAG) komplex artikularni chrupavky.
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vazeb pripojeny k nosnym vldknim
kolagenu II. typu. Vzniklé sily v téchto
vazbich (pfi zatéZovani chrupavky) jsou
pfendSeny do kolagennich vliken, kterd
jsou namdhdna tahem v okrajovych oblas-
tech napétovych tokud. Tahova napéti (taho-
vé normailové sily) ve vliknech jsou dile
pfendseny do subchondralni kosti [23].
Priroda vénovala v artikularni chrupav-
ce také velmi specidlni pozornost biomecha-
nické ochrané chondrocyti.. Chondrocyty
jsou z biomechanického pohledu chrinény
glykokalixem (tj. sférickym sacharido-
vym plastém s pevné vazanou vodou),
(obr. 3). Pfi vzniku nestlacitelného prostte-
di v zatézovacich rezimech velkych tlaka
jsou chondrocyty navic dokonale chriné-
ny napétovym ,Stitem*“ (obr. 4), jehoZ
velikost se méni podle velikosti vnéjSiho
zatizeni (pusobiciho na povrchu chrupav-

ky). Matrice se pfi vzniku napétového
LStitu“ v namahané oblasti nedefor-
muje. Glykokalix je tvofen sacharidovym
plastém, ktery je vazan k chondrocytim
prostiednictvim transmenbrinovych pro-
teoglykant, transmembranovych glykopro-
teinit a adsorbovanych glykoproteint.
Podobné jako v extracelulirnim prosto-
ru artikularni chrupavky, kde jsou mole-
kuly vody iontové prostorové provizany
s proteoglykany, tak je tomu i u kompo-
nent glykokalixu, v némz transmembril-
ni proteoglykany jsou vazany k ,volnym“
proteoglykanim (tj. netransmembrinim).
Chondroblasty jsou pfi elastickych/hypere-
lastickych deformacich chrianény glykokali-
xem a jsou pruzné€ ,zavéSeny“ v matricové
hmoté - biohydrogelu, vizenému ke kola-
genu II. typu.

4-5 micro-m

%’ﬁ’#ﬂ,@\vf@m%%
it

PROTEOGLYKANOVY AGREGAT

KERATANSULFAT (GAG)

MOLEKULA HYALURONAN [\
(GAG) |

CHONDROITINSULFAT
| (GAG)

L . JADROVY PROTEIN
SPOINIKOVY (VAZEBNT) PROTEIN

Obr. 2: Molekularni struktura artikularni chrupavky. Snimek proteoglykanového agregitu (vlevo
nahofe) byl ziskin prostfednictvim elektronového mikroskopu (pfevzato z monografie [1] Zaklady

bunééné biologie, Alberts a kol., 1998, Espero publishing, Usti n. L., CR)
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Ochranné biomechanické systémy v ar-
tikularni chrupavce (tj. sféricky pruzny
,mikropolstar“ - glykokalix, obklopujici
chondrocyty a ,napétovy §tit“) pfi béznych
fyziologickych zatiZenich (pfi chtizi, béhu)
a pfi extrémnich zatiZenich (na ptiklad pfi
sportovnim vzpirdni bfemen, pfi doskoku
paraSutisti atp.) eliminuji na mikrodrovni
poruchy chondrocytii a na ultratirovni se-
parace (potrhini) glykosaminoglykano-
vych agregatti. Zikladni podminkou je vyse
uvedena pritomnost pevné vazané vody na
prostorové orientované sacharidové mak-
romolekuly, vytvarfejici s molekulami vody,
pifi meznich a nadmeznich zatiZenich,
nedeformovatelné prostiedi. Artikularni

chrupavka se dominantné chovi jako neli-
nearni material. Z hlediska obecné teorie
nelinearni pruznosti [10], [11], [12], [17],
[18], [20], [22], [31], [32] lze artikuldrni
chrupavku uvazovat v prvni fazi jejiho fyzi-
ologického zatéZovani (tj. zpocitku) nebo
pfi malych silovych ucincich, jako mate-
ridl dominantné hyperelasticky. Napéti
je v ni nelinearni funkci velkych defor-
maci. Teprve v dalsi fazi zatizeni se stiva
nestlacitelnym materidlem. Do té doby, nez
se hyperelasticky materidl stane nestlaci-
telnym (nedeformovatelnym) materidlem,
konverguje dilata¢ni pomér dV/dv (tj.
pomér zmény dV pocatecniho objemu ele-
mentu chrupavky pred jeji deformaci vzhle-

JADROVY PROTEIN

SPOINIKOVY (VAZEBNY) PROTEIN_—

DVOINA VRSTVALIPIDU — 4

TRANSMEMBRANNI PRO‘I‘EOGLYK\.;’\NY

EXTRACELULARN{ PROSTOR

KERATANSULFAT (PROTEOGLYKAN, GAG)
CHONDROITINSULFAT (PROTEOGLYKAN, GAG)

INTRACELULARNI PROSTOR

PERIMEMBRANNI
VAZEBNI

ZONA
GLYKOKALIXU

~MOLEKULY VODY

~ MEMBRANA
CHONDROCYTU

Obr. 3: Perimembralni vazebni zona glykokalixu, ve které dochazi k iontovym vazbam mezi volnymi
proteoglykany, vodou a transmembralnimi proteoglykany.
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dem ke zméné objemu dv elementu chru-
pavky po jeji deformaci) pfi narastajicim
zatizeni k jedné. Napéti se v hyperelastic-
kém materidlu pfi deformacich (od ucinku
tlakovych vnéjsich sil) nelinedrné zvétsuji.
Podobné se nelineirné zvétSuje i tuhost
(nepodajnost) artikuldrni chrupavky, cili
dochizi k postupnému zmenSovani defor-
maci (tj. stlaceni chrupavky jsou mensi,
resp. postupné€ se zmensuji). V okamziku
pusobeni jistého a fyziologicky predeter-
minovaného mezniho zatizeni P,,(r,t) se
artikuldrni chrupavka stiva nestlacitelnym
materidlem pro vSechna zatizeni Py(r,t) >
P, (rt). Ve fazi nestlaCitelného materidlu
(za podminky dV/dv = 1) je chrupav-

ka ucinkem i velkych fyziologickych
tlaku nestlacitelna (nedeformovatelni).
VnéjSimu (ak¢nimu) zatizeni artikuldrni
chrupavky odolava vnitfni napéti (reakce)
Di = fee(Py), které lze vyjadfit kulovym
tenzorem napéti p,I, kde I je jednotkovy
tenzor druhého tadu. Na charakter napéti
D lze nahliZet priblizné jako na analogii
hydrostatického tlaku. Napétim p, (v chru-
pavce), iniciovaném vZdy jen vnéjSim zati-
Zenim, se pretvarnd prace nevykond, pro-
toze artikuldrni chrupavka je pfi nulovych
objemovych zménich nedeformovatelna
(nestlacitelna).

Vyse uvedené poznatky lze exakt-
né vyjadrit konstitutivnimi rovnicemi

P(rt)

pruzny napetovy stit,

!

R T

r

L T
! ! N v

ds

— -

Pm [l‘: r}
pm
tuhy napéfovy stit
=0 O |
_ o
1
nestlacitelny = =
material 5
chrupavky =
[
ds

Obr. 4: Pruzny napétovy $tit (-p*) u stacitelného materidlu artikularni chrupavky a tuhy napétovy §tit

(-pw) pii dosazeni meze jeji nestlacitelnosti.
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pomoci Cauchyho tenzoru napéti pro
hyperelasticky material (1) a pomoci
modifikovaného Cauchyho tenzoru
napéti pro nestlacitelny hyperelastic-
ky material (2).

Konstitutivni rovnici pro hypere-
lasticky model artikuldarni chrupavky
1ze vyjadrit pomoci Cauchyho tenzoru
napéti ve tvaru:

6 = dV/dv F (dW/dE) FT, 4

kde dV je pocite¢ni zména objemu
elementu artikuliarni chrupavky pfed zati-
Zenim, ve které je matrice pln¢ nasycena
vodou (pevné vazanou v extracelulirnim
prostoru na sacharidy) a v periferni (pod-
povrchové) zoné castecné i volnou (ionto-
vé nevazanou) synovidlni tekutinou;

dv je zména objemu elementu artikular-
ni chrupavky po jeji deformaci;

dv/dv je pomér objemovych zmén, tzv.
dilatacni pomér;

F je tenzor gradientu deformace (vzhle-
dem k pocitecnimu stavu nedeformované-
ho materialu), tj. pfed zatiZenim;

FT je transponovany tenzor gradientu
deformace;

8W/SE je druhy Piola-Korchhofftv ten-
zor nap€ti, v némz E je tenzor deformace
a W je potencidlni energie deformace;

Pro nestlacitelny modifikovany hypere-
lasticky materidl artikularni chrupavky
(kdy dV/dv = 1) Ize konstitutivni rovni-
ci modifikovaného Cauchyho tenzoru
napéti vyjddrit ve tvaru:

o =F (dW/dE) F' - p,[, (@)

kde oznaceni jsou identickd s oznace-
nim jako v rovnici (1);

D je zde uvazovano jako modifikované
nap€ti - ,napétovy Stit“, které v tenzoro-
vém zapisu ma tvar:

P, 0 0
pm I = 0 pm 0 (3)
0 0 p,

kde I je jednotkovy tenzor druhého
fadu.

Pro zatizeni artikuldrni chrupavky
Pi(r,0) > P, (r,0) je tenzor nap€ti dan vyra-
zem

o =F (dW/dE) FT - pl, )

kde p;>p,,a p; = fee (Py.

ZAVERY

Vnitini napétovy ,Stit“ pI (pfi meznim
a nadmeznim vnéjSim zatiZzeni, kdy dV/dv
= ]) je nastrojem prirody, ktery velmi
ucinné ochranuje Zivou pojivovou
tkan - artikularni chrupavku. Na nano-
arovni je v artikuldrni chrupavce budovina
prostorova sit proteoglykanovych agre-
gdtii iontové provdzanych s vodou, kterd
prfi malych zatiZenich funguje jako
pruzny ,polstar s velkymi a s neline-
arnimi deformacemi. Pfi velkych a ex-
trémnich fyziologickych zatizenich
funguje jako tuhy (nestlacitelny) ,pol-
Star“, ktery zajistuje pfimy prenos vnéjsiho
zatizeni do subchondrilni a nasledné do
spongioézni kosti. Tuhy nestlacitelny ,pols-
tar“ je pro pfipady velkych zatizeni obda-
fen vaitinim napétovym ,Stitem* p,,I,
ktery pfi nulovych deformacich artikularni
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chrupavky ucinné ochranuje chondrocyty
pred jejich porusenim (nebo dokonce roz-
drcenim velkymi tlaky) a zajiStuje kompati-
bilitu proteoglykanovych agregatu.

Z konstitutivni rovnice Cauchyho ten-
zoru napéti pro hyperelastickou pojivovou
tkanl chrupavky je patrné, Ze jejim tlako-
vym zatiZzenim se dilata¢ni pomér zvétSuje.
Objemovy element tkdn€ se stava hustSim
a tuhost chrupavky se zvétSuje. ZvétSeni
tuhosti tkiné muze dosihnout az mezni
tuhosti, kdy je artikuldrni chrupavka jiz
nestlacitelnd a kdy v ni vznikd ochranny
napétovy ,Stit“.

Vnéjsi zatiZeni indukuje v chru-
pavce vidy jeji specifickou adekvatni
(diskrétni) tuhost, a to v libovolném
okamziku historie jejiho zatéZovani
[24]. Raznym diskrétnim zatiZenim chru-
pavky koresponduji také diskrétni hod-
noty riiznych (avSak adekvatnich) tuhosti
artikularni chrupavky. Vlastnosti pojivové
tkané€ hyperelastické chrupavky jsou funkci
jejiho zatizeni. Pro libovolné velka fyzi-
ologicka zatiZeni pojivové tkané arti-
kularni chrupavky se jeji vlastnosti
a chovani ihned adaptuji tomuto vynu-
cenému ucinku (princip biomechanic-
ké adaptace chrupavky; Petrtyl, Lisal,
DaneSovd, [24]). V piipadech, kdy vnéjsi
zatizeni chrupavky iniciovalo deformace
jejichz velikosti nedosihly meze nestla-
c¢itelnosti, vznika v chrupavce ochranny
pruzny ,polstdr“, jehoz tuhost je zavis-
1a na velikosti zatiZzeni. Dosazenim meze
nestlacitelnosti (nedeformovanosti) chru-
pavky, nedochdzi v ni i pii extrémnich
fyziologickych zatiZenich k jeji deforma-
ci. Za platnosti podminky nestlacitelnosti
se chondrocyty v oblasti pod napétovym
LStitem“ nedeformuji a nedochdzi k jejich
destrukcim. Pfiroda tak dokdzala v chru-
pavce vytvorit dokonalé ochranné nastroje:

pruzny napétovy Stit s adekvitni vynuce-
nou tuhosti aktudlnim tlakovym zatiZenim
a ochranny nestlacitelny napétovy Stit,
jehoz cilem je ochranit chondrocyty a poji-
vovou tkan pred extrémnimi deformacemi,
pfipadné destrukcemi.

Podékouvdni: publikace vznikla za pod-
pory grantu GACR ¢ 106/06/0761.
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WITH BIOMECHANICAL ETIOLOGY OF THE

SO CALLED IDIOPATHIC SCOLIOSIS. ROLE
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DEVELOPMENT OF SCOLIOSIS (2006-2007)
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SUMMARY

Etiology of so-called idiopathic scoliosis was unknown through many vyears.
Biomechanical reasons of scoliosis were described in 1995 in Lublin/Poland. In next years
(1997-2007) the knowledge about the problem of scoliosis was enlarged and confirmed
in Poland and in other countries.

The biomechanical influences consist of: asymmetry of movement of his, asymmetry
of loading during gait and asymmetry of time of standing on left/right leg (more on right),
next asymmetry of growth and development of pelvis and spine. In result scoliosis develo-
ps. Each type of scoliosis begins as the child starts to “stand” and to “walk” - very early in
2-3-4 year of life! Material for research was 1450 children. Biomechanical models of hips
and its influence on type of scoliosis (new classification):

1. ,S” double scoliosis (I epg) - in some cases we observe “lordoscoliosis”

2. ,C” one curve scoliosis (II/A epg)

3. “S” double scoliosis (II/B epg). The thoracic curve is secondary. In some cases we
observe ,kyphoscoliosis”,

4. ,I” scoliosis (III epg).

There are also indirect influences of CNS in small children and “scoliosis in future” if
there are coexistence of minimal brain damage (MBD) and “syndrome of contractures and
deformities” (observation from May/June 2007). MBD in some children influence “extensi-
on contracture (positioning) of trunk”, “anterior tilt of pelvis” and “general laxity of joints”
and later vulnerability to development of scoliosis or progression of scoliosis.
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Discovery of etiology of so-called idiopathic scoliosis enables “causative prophylaxis
of spine deformities” which is so important in “Bone and Joint Decade 2000-2010". The
discovery of etiology of scoliosis is the answer to the words of Prof. Lars Lidgren who
said:”...it is necessary to understand musculo-sceletal disorders... to improve prevention

and treatment...”.

Key words: actiology of so-called idiopathic scoliosis. Biomechanical causes. Coexistent

influences. New classification.

INTRODUCTION

Etiology of so-called idiopathic scoli-
osis was unknown through many years.
In past years lack of etiology meant lack
of causal prophylaxis and lack of proper
exercises for treatment of children with
beginning of scoliosis. Moreover very often
we notice the “..increasing fanatism with
the extensive surgical interventions (on
spine)... - Prof. J. Sevastik (2007)

BIOMECHANICAL ETI-
OLOGY OF SCOLIOSIS.
MATERIAL AND RESULTS

Biomechanical reasons of scoliosis were
described in 1995 in Lublin/Poland. In next
years (1997-2007) the knowledge about
the problem of scoliosis was enlarged and
concrete proven (1, 2, 3, 4, 5, 6, 7). This
gave basis for new etiopathological (epg)
classification of scoliosis (see below). Each
type of scoliosis begins as the child starts to
“stand” and to “walk” (2-3-4 year of life).
Material for research was 1450 children.

THREE MODELS OF DEVE-
LOPMENT OF SCOLIOSIS

Etiological factor found in children
was limited adduction or abduction con-

tracture of right hip (often with flexion
and external rotation contracture). Next in
development of spine deformity is asym-
metry of movements between right and
left hip which influences growth of spine
through “asymmetrical gait” and asymmet-
rical “ in time” standing position “at ease”
on the left / right leg (more on the right
leg). Primary cause of these asymmetries
is connected with the “syndrome of con-
tractures and deformities” (Mau, Karski).

‘BIOMECHANICAL
MODELS OF HIPS MOVE-
MENTS’ AND ITS INFLU-
ENCE ON TYPE OF
SCOLIOSIS (NEW CLASSI-
FICATION) IN COMPARI-
SON TO NORMAL ‘HIPS
MOVEMENTS MODEL’
AND NORMAL SPINE

e Normal spine and normal hips move-
ments model: adduction on both sides
is symmetrical. In our patients (control
group - 364 children) mostly there
were medium range movements, on
the second place large symmetrical
movements of both hips, in several
cases only we noted symmetrical limi-
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No scoliosis

LEFT HIP ADDUCTION RIGHT HIP ADDUCTION
45° / or more > 45° / or more
very rare
30°/ 40° 30°/ 40°
0°/10° > 0°/10°
rare
(-)5°/(-) 10° (-)5°/(-)10°

Never scoliosis

Fig. 1. Outline of “symmetrical model of movement of hips”. No biomechanical influences for deve-
lopment of scoliosis.
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tation or even contractures of adduc-
tion of both hips. In all such cases the
spine was normal (Fig. 1).

,S” double scoliosis (I epg).
Development of both curves - lum-
bar and thoracic - at the same time.
Biomechanical models of hips:
Contracture in the right hip and very
big movement of left hip. In such ‘bio-
mechanical model’ through gait and
permanent standing position on the
right leg develops “S” double scoliosis
with stiffness of spine, rib hump on
the right side. In some cases we obser-
ve “lordoscoliosis”. Typical is progres-
sion (Fig. 2a, b).

,C” one curve scoliosis (II/A epg).
Biomechanical models of hips: in right
hip small limitation of movement in
left hip full movement. In such “biome-
chanical model” through permanent
standing position “at ease” on the right
leg develops firstly physiological devi-
ation of lumbar spine to the left side
and later “C” scoliosis. In older pati-
ents (in age of 40 - 50 - 60 years) this
gives the clinical picture of “degene-
rative scoliosis”. This type is without
progression (Fig. 3a, b).

“S” double scoliosis (II/B epg) deve-
lops in children with laxity or after
wrong exercises. In this subgroup the
thoracic curve is secondary and there
is the same “biomechanical model” as
in II/A epg - permanent standing posi-
tion on the right leg. In these patients
we do not observe stiffness of spine,
nor large curves, or large rib hump. In
some cases we observe ,kyphoscolio-
sis”. This type is without progression
(Fig. 3a, b).

LI scoliosis (III epg)- scoliosis without
curves but with large stiffness of spine.

Biomechanical models of hips: right
hip contracture, left hip small move-
ment (October 2006). In such “biome-
chanical model” through gait develops
rotation deformity (stiffness of spine).
This type of scoliosis is without pro-
gression but with sport difficulties in
children & youth and with back pain
in adults (require differential diagno-
sis with internal medicine, cardiolo-
gy, rheumatology, neurology, gyneco-
logy etc). Our observations confirm
Prof. Ian Stokes (2007) (Fig. 4a, b).

The 1450 examined patients were divi-
ded according to the new classification as
above: I epg group 593 (41%) children, 11
epggroup 333 (23 %) children, Il epg group
131 (9 %) patients - mostly young adults and
adults, congenital scoliosis 29 (2%).

WHICH CHILDREN AND
IN WHICH COUNTRIES
DO NOT HAVE SCOLI-
OSIS? WHY THE BLIND
CHILDREN DO NOT HAVE
SO-CALLED IDIOPATHIC
SCOLIOSIS?

Biomechanical models of development
of scoliosis give answers to many questions.
First explanation is that scoliosis develops
in context of “gait” and of “standing posi-
tion at ease” on the right leg. For example
in Mongolia children mostly ride on horses
and they are not walking so the incidence
of scoliosis is very rare (Prof. Josef Hyanek/
Prague - October 2000).

Also the blind children do not have
scoliosis. Why there is no scoliosis in these
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1" Etiopathological Group

LEFT HIP ADDUCTION

FULL MOVEMENT

RIGHT HIP ADDUCTION

CONTRACTURE

45° / or more

30°/ 40°

150 / 250

0°/10°

45° / or more

30°/ 40°

150 / 250

00

(-)5°/(-)10°

(-)5°/(-) 10°

“S" scoliosis 1" epg / 3D / “lordoscoliosis”

GAIT & STANDING

Fig 2a. Outline of “asymmetrical model of movement of hips”.

children? My answer from January 2007:
blind children walk differently than chil-
dren who see normally and because of
this - they do not have scoliosis. Blind chil-
dren walk without “eye control” but with
the big “thinking-muscles control”, with

careful every step, which changes “the
manner of walking”. Their walk is with
short steps, slowly and with “great cauti-
on” without normal lifting of legs. Also
ophthalmologists confirm that blind chil-
dren stand mostly carefully in abduction,
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Fig. 2b. Outline of “asymmetrical model of movement of hips”. “S” double scoliosis (I epg). Abduction
contracture of the right hip (oft also external rotation and flexion contracture). Full movement of the left
hip. Biomechanical causes of scoliosis are “gait” and “permanent standing position on the right leg”. In
result “S” double scoliosis with stiffness of spine and rib hump. Some cases “lordoscoliosis”. Progression

with loading symmetrical on both legs
(Avikainen/Jyvaskyla, Boulot/Toulouze,
Karski&Karska/Lublin)

INFLUENCES OF CNS IN
SMALL CHILDREN AND
“SCOLIOSIS IN FUTURE”

Observation from May/June 2007
recently confirmed indirect influences of
central nervous system (CNS) on exten-
sion contracture (positioning) of trunk,
of “anterior tilt of pelvis” and “general
laxity of joints” and later vulnerability to
development of scoliosis or progression of
scoliosis. Anamnesis of pregnancy and deli-

very period is therefore very important.
If both factors appear at the same child
(MBD - minimal brain damage + syndro-
me of contractures and deformities) the
scoliosis in I* epg can easily develop. In
our Department we have many examples
of coexistence of these both factors in
children with scoliosis or in children with
“progression of scoliosis”. In clinical dia-
gnosis there are important information for
pediatrician, general doctors and orthope-
dic surgeons such as: any spasticity of addu-
ctors of hips, any spasticity of pronators of
feet, hyperextension/flexion contractures
of toes or as very important - straight
contracture of spine in sitting position or
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2" Etiopathological Group

LEFT HIP ADDUCTION RIGHT HIP ADDUCTION
45° / or more 45° / or more
30° / 40° 30°/ 40°
15°/ 25° > 15°/ 25°
0°/10° 0°
(-)5°/(-) 10° (-)5°/(-)10°

“S" scoliosis
11/B epg

“C" scoliosis [1D or mixed]

Il/Aepg 1D “kyphoscoliosis”
STANDING [Different than
“S" in | epg]
STANDING

Fig. 3a. Outline of “asymmetrical model of movement of hips”.
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Fig. 3b. Outline of “asymmetrical model of movement of hips”. “C” (II/A epg) or “S” scoliosis (II/B
epg). Specific model of movement of hips - small difference in adduction of hips (adduction of the
right hip only limited, adduction of the left hip full). Biomechanical influences for development of
scoliosis are “permanent standing position on the right leg”. In result “C” one curve scoliosis or in
some cases “S” double scoliosis (thoracic curve secondary), without stiffness of spine and without
serious rib hump. In “S” type some cases “kyphoscoliosis”. No progression.

“mal-position of pelvis” during gait or in 2. “extension contracture of trunk [shor-
kneeing test. tening of soft tissue / m. extensors of
In conclusion to our observations we trunk] / e.g. extension contracture spi-
could confirm the indirect [!] connections ne of child” - later ‘give rise to’ the dan-
of CNS in small children and “scoliosis in ger of I-st epg scoliosis (“make easy the
future”. I can summarize that the Minimal development of scoliosis in future”),
Brain Damage (MBD) can be the cause of: 3. “general laxity of joints” - and later the
1. “mal-position (wrong position) of pel- danger of progression of every type

vis - “anterior tilt of pelvis” [because of
shortening of m. quadriceps / m. rec-
tus and other m. flexors of hips] - in
consequence makes easier influences
in development of scoliosis because
the conjunction of pelvis and sacrum
bone is less stable,

of scoliosis. According to Prof. Harald
Thom from Heidelberg (1972/1973) ca.
10%-20% of children with cerebral
palsy or only with MBD have “the laxi-
ty of muscles”.
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3" Etiopathological Group

LEFT HIP ADDUCTION RIGHT HIP ADDUCTION
45° / or more 45° / or more
30° / 40° 30°/ 40°
15°/25° 15°/25°
0°/10° 0°/5°/10°
(-)5°/(-) 10° (-)5°/(-)10° W

“Border-line scoliosis”
“1"” scoliosis Il epg. GAIT [2D or mixed]
Absent or slight curves or slight rib hump.

Fig. 4a. Outline of “asymmetrical model of movement of hips”.
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Fig. 4b. Outline of “asymmetrical model of movement of hips”. “I” scoliosis (IIl epg). Specific model of
movement of hips - small difference in adduction of hips (abduction contracture of the right hip /oft
also external rotation and flexion contracture/ and small adduction of the left hip !). Biomechanical
influences for development of scoliosis are only “gait”. In result “scoliosis without serious curves”,
with stiffness of spine. Small or no curves, small or no rib prominence. No progression.

CONCLUSIONS

movements of hips and subsequently

Etiology of so-called idiopathic sco-
liosis is strictly biomechanical. It is
connection with right hip contractu-
re/limitations of movements resulting
in asymmetry of walking, asymmetry
of loading and asymmetry of growth of
pelvis and spine.

There are three groups: “S” - I epg,
“C™II/A epg & “S™11/B epg, “I” - 11l epg
of development of scoliosis depending
on range of asymmetry of movements
of hips (biomechanical models of

of development of scoliosis), connec-
ted with gait and stand position “at
ease” on the right leg.

Even in case of “abduction contractu-
re and external rotation contracture
of right hip” but without “biomecha-
nical influences” occurring during
walking/gait and stand position “at
ease” - the scoliosis does not develop
for example in blind children.
Coexistence of minimal brain damage
(MBD) with contractures of “anteri-
or tilt of pelvis” of trunk extensors
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muscles contracture and at the same
time “syndrome of contractures and
deformities” make children more vul-
nerable to development of the so-cal-
led idiopathic scoliosis especially in
I epg.
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SOUHRN

Elasticka vldkna jsou nedilnou soucisti extraceluldrni matrix, sklddaji se z elastinového
jadra obklopeného mikrofibrilami. Pojivovym tkdnim (napf. v cévich, plicich a v pokozce)
propujcuji tato elasticitu, pruznost a odolnost. Elasticka vlidkna a mikrofibrily se skladaji
z mnoha sloZek, jejich vyvoj a funkce jsou tésn€ spojeny, a proto na né¢ musime nahliZet jako
na celek. V poslednim desetileti bylo objasnéno mnohé o proteinovém sloZeni mikrofibril,
pfedevsim o biochemii a fyziologii fibrilinti. Mutace v genech koédujicich jednotlivé slozky
mikrofibril vedou k fadé klinickych syndromti, pochopeni mechanismu organizace a vyvoje
jednotlivych vldken je nezbytné pro pochopeni etiopatogeneze téchto onemocnéni.

Klic¢ova slova: elasticka vlakna - mikrofibrily - fibrilin

SUMMARY

Elastic fibres are essential extracellular matrix macromolecules comprising an elastin
core surrounded by a mantle of fibrillin-rich microfibrils. They endow connective tissue
such as blood vessel, lungs and skin with the critical properties of elasticity and resilien-
ce. The biology of elastic fibres and microfibrils is complex because they have multiple
components, a tightly regulated developmental deposition and unique biomechanical
functions. Over the last decade, a considerable amount of new information has emerged
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describing the protein components of microfibrils. Fibrillin associating microfibrils appear
to fulfil several physiological roles, including acting as scaffolding for tropoelastin deposi-
tion and elastic fibre formation during elastogenesis, contributing to the elastic properties
of the elastic fibres, and maintaining tissue homeostasis (36). Their physiological impor-
tance is underscored by the complex spectrum of clinical manifestations associated with
mutations in genes encoding microfibrils. This review summarizes current understanding

of the role of microfibrils.

Key worlds: elastic fibres - mikrofibrils - fibrillin

ELASTICKA VLAKNA

Elastickd vlikna jsou hlavni soucdsti
extracelularni matrix (mimobunécné
hmoty) vSech elastickych tkdni. Pod elek-
tronovym mikroskopem vypadaji mikrofi-
brily jako propletena vlikna pfipominajici
$nurku s koralky, kdy je ke kazdé globularni
doméné viazano 6-8 linedrnich fibrilirnich
snopct, pricemz vzdilenost mezi jednotli-
vymi globulirnimi doménami se pohybuje
v rozmezi 30 az 100 nm. VSechna fibrilino-
va vladkna musi byt pfesné€ sefazena tak, aby
vétSina jejich amino-koncti byla zapusté-
na do globulidrni domény. Elasticka vldkna
jsou tedy sloZena ze dvou morfologicky
odlisnych slozek - jidrem jsou elastinova
vlikna a okoli tvofi mikrofibrily. Elastin je
nerozpustny polymer sloZzeny z monomert
tropoelastinu o velikosti 70 kDa a mikrofi-
brily jsou tvofeny 10nm velkymi fibrilino-
vymi vlakny. Elastinové jadro neni amorfni
hmotou, ale je tvofeno paralelné uspori-
danymi tenkymi elastinovymi vlakny (30).
Architektonika zralych elastickych vliken
je slozita a tkanové specifickd, odrazeji-
ci specifické pozadavky rozdilnych tkani.
Pojivovym tkdnim (napf. v céviach, plicich
a v pokoZce) propujcuji tato volné uspora-
dana vldkna elasticitu, pruznost a odolnost
bez nutnosti dodavky energie (35).

Mikrofibrily a elastickd vlikna jsou
uspofddany dle pozadavka dané tkané tak,
aby spliiovaly mechanické poZadavky dané
organové soustavy. Lisi jednak svou délkou
a tloustkou, ale také svym trojrozmérnym
uspofadianim, které je zavislé na smeéru
a velikosti sil ptsobicich na danou tkan
(17) (34). V aortilni tkdni mikrofibrily
asociuji s elastinem v tunica media a tvofi
zde koncentrické lamely, které odd¢luji
jednotlivé vrstvy buné€k hladké svalovi-
ny a dodavaji tak elasticitu aortdlni sténé.
Navic mikrofibrily postradajici elastin
stabilizuji tkan tim, Ze spojuji jednotlivé
lamelarni prstence sobé, k bunkiam hladké
svaloviny a k subendotelidlni membrané.
Obecné lze fici, Ze elastickd vldkna jsou
zde zodpovédna za dilataci a opétovné
navriceni cévni stény do puvodni polohy
a mikrofibrily zde funguji jako flexibilni
spojeni, které tvofi z aortdlni stény jeden
funk¢ni celek (2).

Elastickd vldkna jsou konstruovina tak,
aby si zachovala své elastické vlastnosti
po cely Zivot. Pfesto jsou nékteré enzymy
(tkdnova metaloproteindza, serin proteaza)
schopny Stépit molekuly elastickych vlaken
(19) (1). Ztrata elasticity zplsobend dege-
nerativnimi zménami je hlavnim faktorem
starnuti pojivové tkané, podili se na vzniku
aortalnich aneurysmat, plicniho emfyzé-
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mu a na degenerativnich zménach sluncem
poskozené pokozKy (43).

Na dulezitost elastickych vliken pouka-
zuji dédi¢na onemocnéni pojivového sys-
tému, zpusobené mutacemi jednotlivych
¢asti elastickych vliken. Mutace fibrilinu-
1 zptisobuji rtiznorodé formy Marfanova
syndromu (MFS), ktery je spojen s kar-
diovaskularnimi, o¢nimi (ectopia lentis)
a skeletalnimi defekty; mutace fibrilinu-2
zpuisobuji vrozenou arachnodaktylii (CCA)
s predevsim skeletdlnimi a okuldrnimi pfi-
znaky (32) a mutace elastinu zpusobuji
Wiliamstv syndrom, supravalvuldrni aortal-
ni sten6zu (SVAS) a autozomalné dominant-
ni cutis laxa (ADCL) (42). Mezi poruchy
elastickych vliken dile fadime Shprintzen-
Goldberg syndrom, MASS syndrom a Loyes-
-Dietz syndrom.

MIKROFIBRILY

Mikrofibrily jsou hlavni slozky elastické
tkané, vytvareji zde vldknité celky, které
spojuji elastin s dalSimi slozkami tkané.
MuiZeme je také nalézt v neelastickych tka-
nich, napfiklad v oku pfipeviiuji mikro-
fibrily ¢ocku k cilidrnimu télisku a slouzi
zde jako pevny bod a misto pro upevnéni.
Charakterizovano bylo pouze nékolik kom-
ponent mikrofibril a to pfevazné z toho
davodu, ze shluky v extracelulirni matrix
jsou vysoce nerozpustné.

Mikrofibrily bohaté na fibriliny jsou
specidlnimi slozkami extracelulirni mat-
rix, propujcuji tkini mechanickou pevnost
a elastické vlastnosti. Fibriliny plni nékolik
funkci, tvofi kostru pro ukladani tropoe-
lastinu a pro formace elastickych vliken
béhem elastogeneze, prispivaji k elastic-
kym vlastnostem elastickych vliken a udr-
7uji homeostiazu pojivovych tkini (36).

Monomery fibrilinu se samy skladaji do
mikrofibril, které jsou zaclenény nebo
doplnény dal$imi proteiny, asociujicimi
s elastinem v elastickych vldknech.
Fibrilin-1 byl poprvé izolovin z lid-
skych kultivovanych fibroblastti, pojmeno-
vin a popsan byl roku 1986 (37). Pouzitim
monoklondlnich protilatek byla prokazana
jeho Siroka distribuce v pojivovych tkinich
riznych orgianovych soustav (pokozka,
plice, ledviny, cévni systém, chrupavka, $la-
chy, svaly, rohovka a fasnaté télisko) (38).
Gen pro fibrilin-1 se nazyvd FBN1 a byl
lokalizovan na 15 chromozomu (31).
Fibrilin 1 je velky (~350 kDa) multido-
ménovy glykoprotein obsahujici pfedevsim
tfi druhy repetitivnich motivi bohatych
na cystein (38). Profibrilinové sekvence
jsou kodovany 2871 AMK (vyjma signdlniho
proteinu) a jsou uspofadiny do péti struk-
turdlné odliSnych oblasti. Zhruba 75 % pro-
teinu tvofi 47 tandemovych repetic domén
podobnych EGF (epidermalnimu ristovému
faktoru), 43 z nich spliuje pozadavek vazby
vipniku a ty jsou oznacovany jako cbEGF
domény (calcium binding EGF). Vazba vip-
niku je dulezitd pfedevsim v intermoleku-
larnich interakcich. Kazda z tandemovych
repetic domén podobnych EGF obsahuje 6
cysteind, které mezi sebou vytviri disulfi-
dové vazby. Vétsina domén podobnych EGF
(pfedevsim cbEGF) obsahuje doplikové
souhlasné sekvence, diky kterym se jednot-
livé motivy rozpoznavaji navzijem. DalSim
vyznamnym motivem je TB doména, zastou-
pend v proteinu 7krdt, je homologem TGF-
B1-bp (transforming growth factor beta-
1-binding protein) a obsahuje 8 cysteint.
Tato doména je charakteristickd shlukem tfi
po sobé¢ nisledujicich cysteinovych zbytk,
které mohou potencidlné tvofit disulfidové
mustky s dal$imi cysteinovymi zbytky a sil-
néji tim stabilizovat nekovalentni interakce
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zprostfedkované doménami cbEGF. Tretim
typem domény bohaté na cysteiny je Fib-
motiv, unikatni zfejmé pouze pro fibriliny.
Sklada se ze dvou po sobé€ jdoucich cysteinti
a muze kovalentné reagovat s dalsimi mole-
kulami (18).

Primdrni struktufre fibrilinu tedy domi-
nuji ¢cbEGF domény. Pro udrZeni konfor-
macni stability proteinu je nezbytnd vazba
vapniku, kterd také znac¢né pomaha pfi
interakcich mezi jednotlivymi proteiny
(18). Rentgenové studie a mechanické tes-
tovani svazka mikrofibril ukazaly, Ze vazba
vapniku ovliviiuje jejich deformacni zatéz,
ale neni nutna pro jejich roztaznost a elas-
ticitu (9). Elasticita mikrofibril tudiz neni
zavisld na vipnikem indukovanych perio-
dickych zméndch svazki, ale je jimi modi-
fikovana (21).

Fibrilin-2 byl objeven o pét let pozdéji
béhém klonovani genu profibrilin-1 (24), je
strukturdlné podobny fibrilinu-1. Gen pro
fibrilin-2 FBN2 se nalézi na 5 chromozomu
(44). Blizce ptibuzny fibrilin-3 byl izolo-
van z mozkové tkané a gen pro fibrilin-3 byl
lokalizovan na chromozomu 19 (27).

V mnoha tkdnich byla zjiSténa témér
shodni distribuce fibrilinu-1 a fibrilinu-2.
Rozdily jsou patrné u hyalinni chrupavky,
ktera je tvofena pouze fibrilinem-1, naroz-
dil od elastické chrupavky, kde je pouze
fibrilin-2. Dalsi odliSnost miiZeme nalézt
ve sténé€ aorty. Zatimco fibrilin-1 je pfito-
men ve vSech vrstvach, fibrilin-2 je pouze
ve stiedni elastické vrstvé (tunica media).
Obecné je fibrilin-2 prednostné uklidin do
tkani bohatych na elastin (44).

Imunobiochemické vysledky rozlisily
pfi nejmensim 17 riznych molekul schop-
nych interakci s fibriliny (15).

Kromé fibrilinti se v elastické tkdni
vyskytuje MAGP-1 (microfibril-associ-
ated glykoprotein 1), né¢kdy znimy jako

MFAP-2, tento protein je velmi dilezity pro
integritu mikrofibril. Je spojen prakticky se
vSemi mikrofibrilami a je bohaté pfitom-
ny v bunkach mezenchymu a v pojivovych
tkdnich béhem vyvoje. Molekula lidského
MAGP-1 mi dvé typické domény: acidicky
N-konec bohaty na prolinové a glutamino-
vé zbytky a C- konec obsahujici 13 cysteino-
vych zbytku (13) (20).

MAGP-2 je dal$im clenem rodiny
malych mikrofibril. Obsahuje 170-173
zbytka a je strukturdlné podobny MAGP-1
proteinu (11). MAGP-2 je bohaty na seri-
nové a threoninové zbytky a obsahuje RGD
motiv (bunku rozpoznivaci motiv), diky
kterému se vizZe k integrinovému recep-
toru avf3 (12). Integriny jsou hlavnimi
receptory v extracelularni matrix, mohou
aktivovat vnitrobuné¢né pochody a ziro-
vell jsou mistem pro ukotveni proteint
v extracelulirni matrix. MAGP-2 se vize
v mnoha tkanich k vlaknim, kterd obsahu-
ji elastin i k tém, kterd elastin neobsahuji
a pravdépodobné se podili na bunécné sig-
nalizaci béhem shromazdovani mikrofibril
a elastogeneze (11).

Latentni TGFp-binding proteins
(LTBPs) jsou mensi neZ molekuly fibriling,
ale také obsahuji opakujici se cbEGF domé-
ny a TB moduly (28) (39). Specifické TB
moduly v LTBP1, LTBP3 a LTBP4 se mohou
vazat vnitrobuné¢né k TGFS molekuldm.
Signalni drahy TGFR rodiny cytokinid kont-
roluji celou fadu bunéénych pochodu véet-
né proliferace, diferenciace a apoptdzy.
Tyto signaliza¢ni drahy jsou uskute¢iiovany
diky receptorim typu TGFBR1 a TGFBR2
(transforming growth factor beta recep-
tor 1 a 2). Ty jsou transmembrinovymi
proteiny se Ser/Thr kinazovou aktivitou
a podili se na aktivaci n€kolika signdlnich
drah. TGFB1 se nejprve vize k receptorim
druhého typu (TGFBR2) a dochazi k inkor-
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poraci do ligand-receptor komplexu (TFGf
dimer plus 4 receptorové molekuly). Signal
je poté veden do buiky fosforilaci Smad
proteint. Extracelularni signal TGFB1 je
prenesen do cytoplazmy a tak se muze
podilet ve spoluprici s kofaktory, které
se vazou k DNA, na regulaci genové tran-
skripce. Proto hraji LTBP dulezitou roli.
LTBP-1 se nachazi v pokoZce, v bunécnych
vrstvich osteoblasti a v embryonilnich
dlouhych kostech (6) (33) (41). LTBP-2 je
soucdsti mikrofibril bohatych na fibrilin
a elastin, naléza se v arteriich v spongiozni
Casti kosti (10) (22) (40).

Mutace a abnormalni exprese genl
TGFBR1 a TGFBR2 jsou spojeny s ateroskle-
rozou a nékterymi typy rakoviny. V nedavné
dobé byla prokdzina také souvislost mutaci
v téchto genech s Loeys-Dietz syndromem
(LDS), TGFBR2 mutace byly zaznameniny
u Marfanova syndromu 2. typu (MFS2), ale
také u familidrnich aneurysmat a disekci
hrudni aorty (TAAD) (7) (29).

Imunohistochemicky byly prokaziny
nékteré dalsi proteiny, které asociuji s mi-
krofibrilami, ale doposud vime jen velmi
malo o jejich funkci a vlivu na mikrofibrily
jako celek. Je to napfiklad MFAP-1 (microfi-
bril-associated protein 1), MFAP-3 a MFAP-
4 asociujici s elastickymi vlakny. Béhem
zrani mohou byt k mikrofibrilim pfidruze-
né amyloidni ¢astice a mohou akumulovat
adhezni glykoproteiny jako je napfiklad
vitronectin (5).

Na rozhrani elastin/mikrofibrily ¢i elas-
ticka vlakna/bunécny povrch jsou lokalizo-
vany né€které dalsi proteiny, které mohou
regulovat zasoby tropoelastinu na mikro-
fibrilich a spojovat elastickd vlikna s bu-
néénym povrcheme. Do této skupiny patii
emiliny (elastin microfibril interface loca-
ted protein) a v soucasné dobé jsou znimy
emilin-1, emilin-2, emilin-3 a multimerin

(4) (8). Ve spojeni s povrchem elastickych
vliken je také fibulin 1, 2 a 5 (21).

VYVOJ MIKROFIBRIL

Vztah elastinu a mikrofibril byl v po-
slednich letech casto studovan. Elastin je
secernovan jako rozpustny prekurzor tropo-
elastinu, ktery se viZze na EBP protein (elas-
tin-binding protein). EBP protein zistiva
navizan i k secernované molekule tropoe-
lastinu a diky tomu nedochizi k predcasné-
mu shlukovini vliken a k jejich proteolyze
béhem sekrece. Tento protein se podili
na shlukoviani elastickych vliken v pocaitec-
ni fazi elastogeneze a nasledné se saim do
téchto vliken ukldda. Pokud je toto sché-
ma vyvoje spravné, potom piitomnost EBP
proteinu ve zralych elastickych vlidknech
zabrafiuje proteolyze elastinu a prodluzuje
zivotaschopnost tkidné predevSim v aorté
a v elastické chrupavce (14). Utvireni a for-
movani elastickych vliken (elastogeneze)
probihd béhem embryogeneze a pokracuje
i béhem casného détstvi. Béhem tohoto
obdobi je vymezena pfesnad velikost a orien-
tace jednotlivych vliken ve tkanich.

Studie fibrilinovych genti provedené
na mysich ukazuji odliSnou expresi fibrili-
nu-2, ktery se v ontogenezi objevuje dfive
a po kratsi periodu, a fibrilinu-1, ktery se
objevuje pozdé&ji ve vyvoji a to béhem for-
movani organovych struktur. Tyto vysledky
vedou k hypotéze, Ze fibrilin-1 ma pfe-
devsim strukturdlni podplirnou a nosnou
funkci, zatimco fibrilin-2 previzné reguluje
Casny prub¢h shlukovani elastickych vlaken
(16) (26) (45). Fibriliny jsou produkoviny
dfive nezZ tropoelastinové zisoby a poté
davaji za vznik struktufe znamé jako Sntra
s koralky. Model molekuldrniho uspofiadani
a skladani mikrofibril zastava rozporuplny
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a odviji se od rozsahu, do kterého mohou
byt mikrofibrily natazeny (3) (23) (25).
NevyfeSenou otiazkou zustava, jak je takové-
to usporadavani regulovano, aby spliiovalo
pozadavky pro specifickou architektoniku
tkdné€ zaclenénim obou strukturdlnich ¢dsti
a signdlnich molekul a jak interakce téchto
molekul dokdzi splnit pozadavky na vlast-
nosti dané pojivové tkané.

PERSPEKTIVA

Elastickd vldkna jsou vyznamnou casti
extracelularni matrix pojivovych tkani, pfe-
sto toho je o nich milo zndmo. V pribéhu
posledni dekady bylo objasnéno mnohé
ohledné organizace a funkce mikrofibril.
Nicméné stile zbyva vyfesit nékolik otazek.
Jakd je strukturdlni a instruktivni uloha
jednotlivych proteint elastickych vliken
v extraceluldrni matrix a jak moc pfispi-
vaji k progresu onemocnéni u dédi¢nych
a ziskanych poruch pojivového systému.
Vzhledem k dosavadnimu rychlému tempu
vyzkumu lze ocekavat, Ze v budoucnu
budou objasnény i zdsadni principy vyvoje
a formace mikrofibril, stejné€ tak jako vznik
a vyvoj patologii dané pojivové tkan€ a je-
jich terapeutické moznosti.
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PUVODNI PRACE ¢ ORIGINAL PAPERS

KOSTNI KOMPLIKACE PO BCG VAKCINACI
BONE COMPLICATIONS AFTER BCG VACCINATION
KREPELA K.

Klinika pediatrie 1. LF UK a IPVZ ve Fakultni Thomayerové nemocnici, Praha
Pediatric Clinic, Institute for Postgraduate Medical Studies, Prague, CZ

SOUHRN

BCG ostitidy vznikaji hematogenni diseminaci Zivych zarodkti BCG kmene z mista
aplikace vakciny a pomnozZenim v kostni dfeni. Jejich vznik souvisi s druhem vakciny
a poctem zarodki, s vékem a imunitnim stavem ockovanych. Vyskytuji se pfevazné u déti
o¢kovanych v novorozeneckém obdobi. Poddn rozbor kostnich BCG komplikaci v Ceské
republice za obdobi 1980-2007 (59 pfipad®). Prehled o uzitych vakcinich, pohlavi , véku,
lokalizaci a 1€¢bé.

Klicova slova: BCG vakcinace, kostni komplikace po BCG vakcinaci

SUMMARY

Bone complications after BCG vaccination are due to hematogenous dissemination of
viable germs of BCG vaccine into bone marrow. Their occurence depends on used vacci-
nes, number of germs, age and imunity status of vaccinated children. Most bone compli-
cations are observed after vaccination of newborns. An overview of bone complications
after BCG vaccination in the Czech Republic during years 1980-2007 is given (59 cases):
used vaccines, sex, age, localization, treatment.

Key words: BCG vaccination, bone complications after BCG vaccination

UVOD populace a interference s dalSim ockoviani
@3,6,7,13,15).

Na vzniku komplikaci po BCG vakcinaci BCG ostitidy vznikaji hematogenni

se podili vedle techniky aplikace a koncent- diseminaci zivych zirodki BCG kmene

race vakciny pouzity BCG kmen, vék ocko- z mista aplikace a pomnoZenim v kostni

vanych, imunologicka reaktivita ockované dfeni. Problematika zvySeného vyskytu

POHYBOVE USTROJI, ro¢nik 15, 2008, ¢. 3+4 203



kostnich komplikaci po BCG vakcinaci se
sledovala od poloviny padesatych let zvl. ve
Svédsku a Finsku (1, 14). Zatimco v ostat-
nich evropskych zemich a mimo Evropu
byly tyto komplikace popsiny ojedinéle
(0,06/100 000 oc¢kovanych vsech vékovych
skupin), byl vyskyt ve Svédsku a Finsku vice
nez padesatkrat vyssi (3,5 resp. 4,6/100 000
ockovanych). Na zikladé toho bylo v roce
1975 zastaveno ve Svédsku ockovini novo-
rozencu a primovakcinace byla presunuta
do véku 14 let. Stejn¢ tomu bylo v Nor-
sku a Ddnsku. Jediné ve Finsku, pro stile
vysokou incidenci tuberkuldzy, v oc¢kovani
pokracovali. V roce 1979 presli ale z danské
vakciny na anglickou vakcinu Glaxo, po
které nebyly v Anglii ostitidy popsany. Ve
Finsku vSak byl jejich vyskyt pozorovan i po
této vakcin€. Vzhledem k tomu, Ze nebylo

mozno vyloudit souvislost s mistem aplika-
ce vakciny (ve Skandinavii se do té doby
ockovalo vyhradné do stehna), presli na
ockovani do ramene. Tato zména vSak situa-
ci neovlivnila (6, 13).

Casovy interval od vakcinace do vzni-
ku pfiznaku je podle skandindvskych auto-
ri dlouhy od 4 do 144 mésict, nejcastéji
7 aZ 24 mésich, v praméru 18 mésica (1,
14). V pfipadech, kde ostitida vznikla za
dobu delsi nez tfi a pul roku po ockovini,
byla vidy postizena jen dévcata. Pokud
se provede histologické vysetieni, proka-
Ze se specificka tkan stejného charakteru
jako pri prirozené tuberkulozni infekci.
Bakteriologicky prikaz s izolaci BCG
kmene byva pozitivni u poloviny vySetfe-
nych pfipada.

Obdobi Druh vakciny Davka i.d. Komplikace
pocet zarodku lokilni  Kkostni
1948-1949 dansky kmen 725 0,1 ml 1,0%
1950-1979 prazsky podkmen 725 0,03 % 0,0%
1980-1993 Ruska vakcina BCG 1 0,1 ml 51 pfipada
1980-30.6.1985 500 000-1 500 000 0,10% 3,7/100 000
1.7.1985-1993 250 000-750 000 0,10% 2,3/100 000
1994-1996 BCG Behring 500 0,05 ml 0,40% 1/100 000
150 000-300 000 4 pripady
1997-2000 BCG Behring 0,1 ml 0,20% 0,25/100 000
100 000-300 000 1 piipad
2001-2007 SSI Copenhagen 1331 0,05 ml 0,40% 0,5/100 000

100 000-400 000

3 pripady

Tab. 1. BCG vakciny, ockovaci diavka, komplikace po ockovani.

V tab. 1. jsou uvedeny BCG vakciny, které se postupné u nds uzivaly (6, 7). Na vyskytu
kostnich komplikaci se podilela pfevazné ruska vakcina (2), uzZivand v obdobi 1980-1993
(51 pfipadn), v mensi mife pak némecka vakcina Behring 500 v obdobi 1994-1996 (4 pii-
pady) a vakcina Behring v obdobi 1997-2000 (1 pfipad) (4, 6, 9, 10, 11, 13). Po vakciné SSI
Copenhagen se vyskytly za obdobi 2001-2007 zatim 3 pfipady. Celkem bylo tedy za obdobi
1980-2007 pozorovano u nds 59 kostnich komplikaci.
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Podle vétSich soustav pacientd s kost-
nimi komplikacemi po BCG vakcinaci,
u nichZ byl nalez potvrzen bakteriologic-
ky nebo histologicky, které shromazdili
Lotte a Wasz-Hockert (8), byvd nejcastéji
postizeno sternum, klavikula, dile dlouhé
kosti hornich i dolnich koncetin, v mensi
mife Zebra, drobné kosti koncetin, nejmé-
né Casto patef a ploché kosti lebky. Kostni
postiZzeni byva ohrani¢eno na jedno misto,
v ojedinélych pfipadech bylo pozorovano
soucasné postizeni dvou nebo tii kosti.
Vyjimku tvofi pfipad dvanactileté divky ve
Skandinavii, u niZ se po oc¢kovini v novoro-
zeneckém véku zjistily zmény na osmi mis-
tech skeletu (dvé loziska na lebce, dvé na
obratlech, ¢tyfi na Zebrech). Nilez byl u ni
ovéfen histologicky a prikaz BCG kmene

se zdafil z biopsie Zebra a ze zaludec¢ni
lavaze (12).

KOSTNI KOMPLIKACE PO
BCG VAKCINACI V CESKE
REPUBLICE

Pohlavi a vék

Mezi postizenymi byl pfevaha chlapct
(36) nad divkami (23). Pfevazni vétSina
déti onemocnéla po ockovini v novoroze-
neckém obdobi (12).

Lokalizace Chlapci Divky  Celkem Histologie Kultivace BCG
pozit. neprov. pozit. negat.  neprov.
Femur 11 4 15 12 3 4 7 4
Tibia 9 1 10 10 0 4 3 3
Humerus 5 4 9 8 1 6 1 2
Fibula 1 0 1 1 0 0 1 0
Radius 1 0 1 1 0 1 0 0
Gonitis 2 2 4 3 1 2 0 2
Coxitis 1 1 2 1 1 1 1 0
Spondylitis 2 4 6 2 4 0 2 7
Costa 1 2 3 3 0 0 1 2
Sternum 1 3 4 4 0 1 3 0
Talus 0 1 1 1 0 1 0 0
Calcaneus 2 0 2 2 0 1 1 0
Metacarpus 0 1 1 1 0 1 0 0
36 23 59 49 10 22 20 17
Tab. 2. Soubor pacientt s BCG ostitidou v CR 1980-2007.
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Inkubacni doba

Interval mezi BCG vakcinaci a prvnimi
pfiznaky onemocnéni se pohyboval od jed-
noho do 45 mésicu, v praméru 15,1 mésice.
Nebyl prokazatelny rozdil mezi inkubacni
dobou chlapcu a dévcat. Nejvice pripada
bylo celkem nahromadéno mezi 7 a 17
mésici (42 pfipada) (13).

Lokalizace kostnich zmén

Nejcastéjsi bylo postizeni dlouhych
kosti (36 pfipada) a to vice u chlapch
(27 ptipadi)) nez u dévcat (9 pfipadh).
Z dlouhych kosti to byl nejcastéji femur
(15 pripadt), dile tibie (10 pfipada) a hu-
merus (9 pfipadf). Postizeni kloubti bylo
pozorovino v Sesti pfipadech (gonitis 4 pii-
pady, coxitis 2 pfipady) a to stejnou mérou
u chlapct i u dévcat (po trech piipadech).
PostiZeni patefe, sterna a Zeber bylo ve
13 pripadech a to castéji u dévcat (9 pfipa-
du proti 4 u chlapct). PostiZeni drobnych
kosti koncetin se vyskytlo ve 4 pfipadech.
Nebylo pozorovano postiZzeni kli¢ni kosti,
které se uvadi v literatufe mezi nejcastéjsi-
mi, ani plochych kosti lebky a panve, které
byva naopak nejméné casté. U vétSiny paci-
entli byla postiZena jedind kost, pouze ve
dvou pfipadech byla lokalizace na dvou
mistech. V jednom pfipadé se po dvoumé-
sicni 1é¢bé ostitidy tibie objevilo postiZeni
bazalni falangy ctvrtého prstu pravé ruky
(spina ventosa). Ve druhém piipadé bylo
soucasné postizeni femuru a tibie (13).

Klinické priznaky

Zacatek onemocnéni byva vétsinou pli-
zivy. Pfi postiZzeni kloubti a dlouhych kosti
jsou prvymi pfiznaky omezeni hybnosti
a Setfeni postizené koncetiny, nékdy boles-

tivost pfi palpaci a ptipadné otok v postize-
né oblasti. Pfi postiZzeni patefe byvaji déti
plactivé, odmitaji se posadit nebo posta-
vit. Postupné se zjisti bolestivost obratlo-
vych trnt pfi palpaci a vznika antalgicky
blok torakdlni pfipadné lumbdlni patefe.
V nékterych pripadech se zjisti subfebrilni
teploty, nékdy i horecky. Laboratorné byva
zvySeni sedimentace erytrocytu a leuko-
cytoza. Klinické pfiznaky a zanétlivé para-
metry nebyvaji zdaleka tak bouflivé, jako
u hnisavé, nejcastéji stafylokokové osteo-
myelitidy. Podobné jako u tuberkul6zniho
postiZeni kosti je také pro BCG ostitidy
charakteristicky vznik kostni piStéle nebo
sbéhlého abscesu v oblasti postiZené kosti,
které se mohou manifestovat az za fadu
mésict od zac¢atku onemocnéni. V souboru
59 déti se pistél vytvorila u 9 a sbéhly abs-
ces u 4 pacientt (13).

Tuberkulinova reakce

Tuberkulinovd reakce Mantoux IL
(Mx.IL) se pohybovala v rozmezi od 6 do
35mm, v praméru 13 mm. Negativni vysle-
dek (0-5mm) byl u osmi pacientt. Jeji slab-
§i pozitivita, pfipadné i negativni vysledek
odpovidd nilezim u kostni, pfipadné jiné
mimoplicni formy tuberkulézy (13).

Imunologické vySetieni

Dle literarnich udajii nebyva souvislost
mezi kostnim postiZzenim po BCG vakcinaci
a defektem humoralni nebo celuldrni imu-
nity. Pokud bylo imunologické vySetieni
provedeno, bylo u vétSiny pacientd v roz-
mezi normalnich hodnot. U osmi pacien-
th se zjistily niz$i hodnoty sérového IgA,
u tfech také sekrec¢niho IgA. Vyraznéjsi
defekt bunécné imunity nebyl zjiStén.
Nicméné je velmi zajimavé pozorovini, Ze
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velkd ¢ast postizenych neméla po aplikaci
vakciny vyrazné€js$i lokdlni reakci v misté
ockovini ani v regiondlnich lymfatickych
uzlinich. U téchto pacienti nebyla tedy
tendence omezit prinik BCG kmene do
organizmu lymfatickou nebo krevni cestou,
coz je podminkou pozdéjsiho vyvoje kost-
niho postiZzeni. Musime tedy predpokladat
urdity lokalni, blize nedefinovatelny a téz-
ko prokazatelny defekt imunitni obrany
v bezprostfednim okoli aplikace vakciny,
kterd je u jedinct, ktefi neonemocni kost-
ni komplikaci, bézna (13).

Rentgenologické vySetreni

Rentgenologicky nilez u BCG ostitidy
se nedd odlisit od tuberkul6zniho postizeni.
Na dlouhych kostech se v zac¢atku onemoc-
néni prokazuje osteopenie v metafyzach,
pozdéji se mizZe vytvofit lakunarni loZisko
nebo velkda dutina. Lozisko pronikd pfes
rustovou chrupavku do epifyzy, do kloubu
se provali jen vyjimecné. Typickym nile-
zem byva periostdlni reakce. Pfi postizeni
patefe se bakterie dostdvaji hematogenni
cestou nejprve do meziobratlové ploténky,
ktera se sniZi a odtud se proces $ifi na pfi-
lehld obratlova t€la. Na nich se prokazuje
zpocitku osteopenie, postupné se vytvori
osteolytickd loziska a nadslednd komprese.
Nékdy se zobrazi stin paravertebrilniho
sbéhlého abscesu (11, 13).

Diagnostika

Pro ovéfeni diagnoézy je rozhodujici
histologické a bakteriologické vySetfeni.
Histologické vySetfeni nevyloucdi bezpec-
né tbc proces. Definitivnim potvrzenim
diagnozy je bakteriologicky prukaz osla-
beného kmene mykobakteria bovis (BCG
kmen), ktery se dafi u poloviny ptipadi.

Terapie

Léc¢ba vsech pripada probihala za hospi-
talizace. Fokusy byly oSetfeny chirurgicky
a soucasn¢€ ziskan materidl pro histologic-
ké a bakteriologické vySetfeni. Imobilizace
koncetin byla zajisténa sidrovymi dlahami;
nemocni se spondylitidou byli polohovi-
ni v sadrovém ltzku. V 1é¢bé se uZzivalo
nejcastéji dvojkombinace INH (izoniazid)
a RMP (rifampicin), v nékterych pfipa-
dech byl pfidin jesté STM (streptomycin),
EMB (etambutol) nebo PZA (pyrazinamid).
Doba lécby se pohybovala mezi 9 a 12 mési-
ci, vyjimecné déle (13).

Prubéh onemocnéni

V ojedinélych pripadech zanechalo one-
mocnéni po aplikaci ruské vakciny trvalé
nasledky ve smyslu zvySeného riistu nebo
zkracenikoncetiny nejvice o 1 cm nebo ome-
zeni hybnosti v kloubech postiZzené konceti-
ny, ne vice jak 20 stupfit. Spondylitidy se
vyhojily fazi postizenych sousednich obrat-
lovych tél, vyjimecné se vznikem gibozity.
Po némecké a dinské vakciné nebyly trvalé
nasledky pozorovany (13).

ZAVER

Osteoartikularni postiZzeni patii k nej-
zavaznéj$im komplikacim po BCG vakcina-
ci. Ve Svédsku byl zvyseny vyskyt kostnich
komplikaci diivodem k ukonc¢eni hromadné
kalmetizace novorozenct v roce 1975 (6,
13). V Ceské republice se kostni komplika-
ce pfi uZziti dinského kmene Copenhagen
a jeho prazského podkmene 725 v letech
1948-1979 nevyskytovaly. Jejich vyskyt se
objevil teprve po zavedeni ruské vakciny
v roce 1980, ktery dosahl pfi uziti ockovaci
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davky 500 000-1 500 000 zirodku inciden-
ce 3,7/100 000 ockovanych. Incidenci se
podafilo snizit na 2,3/100 000 oc¢kovanych
po sniZeni davky na polovinu (5). Po némec-
ké vakciné Behring, kterd obsahovala dalsi
snizeni davky na 100 000-300 000 zirod-
ku, se incidence dile snizila na hodnotu
pod 1/100 000 ockovanych (13). Z toho
vyplyva, Zze jednim faktorem, ktery se
podili na poctu kostnich komplikaci,
je ockovaci davka. Kontrola Sarzi ruské
vakciny prokdzala v roce 1992, Ze u 66%
déti s kostni komplikaci bylo uZzito Sarzi
s vy$$im poctem Zivych zirodkt (5). Na
mezinirodnim sympoziu v Budapesti se jiz
v roce 1985 konstatovalo, Ze procento kom-
plikaci po BCG vakcinaci je pfimo zavislé
na poctu zivych bakterii ve vakciné a bylo
proto doporuceno, aby vakcina pro novo-
rozence nepiesihla 300-400 000 zarodku
v ockovaci davce. Danska vakcina SSI, ktera
se uziva od roku 2001, obsahuje 100 000-
400 000 zarodku v ockovaci davce.

DalS$im faktorem je vék ockova-
nych. Kostni komplikace po BCG vakcina-
ci se vyskytuji prevazné po ockovani v no-
vorozeneckém véku. V uvedeném souboru
59 déti se kostni komplikace u 57 vyskytla
po ockovani v novorozeneckém véku. Jen
u dvou déti se komplikace zjistila po pfeoc-
kovani ve v€ku jednoho resp. sedmi let.

V neposledni fadé€ je tfeba brat v ivahu
imunologicky stav ockovaného jedince.
Prokazany defekt imunity je kontraindikaci
BCG vakcinace pro riziko Sifeni vakcinac-
niho kmene v organizmu. Dle literirnich
udajti i vlastniho pozorovani se u pacien-
th s kostni komplikaci po BCG vakcinaci
vyznamny defekt humoralni nebo celu-
lirni imunity neprokazuje. Pfesto stoji za
zminku zkusenost, Ze u velkého poctu déti
z uvedeného souboru nebyla pfitomna
vétsi lokalni reakce v misté aplikace vakci-

ny nebo v regiondlnich lymfatickych uzli-
nach jako znidmka mistni imunitni reakce
na ockovaci kmen. Lze tedy pfedpokladat,
Ze u pacientt s kostni komplikaci po BCG
vakcinaci je pfitomen bliZe nedefinova-
telny defekt lokalni tkanové imunitni
reakce v bezprostfednim okoli aplikace
ockovaci latky (13).
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PUVODNI PRACE ¢ ORIGINAL PAPERS

PERIFERNI ELASTICKA/POROELASTICKA
VRSTVA RIGIDNICH IMPLANTATU

PERIPHERAL ELASTIC/POROELASTIC LAYER
OF RIGID IMPLANTS

JIRA A., PETRTYL M.

CVUT v Praze - Fakulta Stavebni, Katedra mechaniky
Laboratof biomechaniky a biomaterialového inZenyrstvi

ABSTRAKT

Rigidita implantata bezprostiedné ovliviiuje rychlosti biochemickych procesu, a to
nejenom na jejich rozhrani se Zivou tkani, ale i ve sténach diafyz. Pfi insuficienci zmén
napéti (deformaci) dochizi k retardaci biochemickych procest a nasledné k patologickym
procesim (napf. ke vzniku osteoporotické tkan¢€). SniZeni rigidity implantatu, vytvarejici
Jnapétovy stit“, je mozné dosihnout pomoci periferni elastické/poroelastické vrstvy (PEL)
aplikované jako vnéjsi obal dfiku implantitu.

Klicova slova: biomechanika, rigidni implantit, napjatost, elastickd/poroelastickd vrstva

ABSTRACT

The rigidity of implants directly affects the velocities of biochemical processes, not
only on their interfaces with live tissues, but also on the walls of diaphyses. Insufficient
changes in stresses (deformations) lead to the retardation of biochemical processes and
successive appearance of pathological processes (e.g. the appearance of osteoporotic bone
tissues). The rigidity of the implant (creating the ,stress shield“) has been reduced by peri-
pheral elastic/poroelastic layer applied as an outside cover of the implant stem.

Key words: biomechanics, rigid replacements, stress state, elastic/poroelastic layer
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UVOD

Dosud pouzivané rigidni diiky kycel-
nich implantith negativné ovliviiuji bio-
mechanochemickou stabilitu umélych
ndhrad. Klinické statistiky reviznich ope-
raci (Obr. 1) zfetelné prokazaly, Ze vice jak
20% z nich je vyvolano nestabilitou (uvol-
nénim) dfikua rigidnich implantath [6].

Pouzitim tuhych dfikt kycelnichimplan-
tath vzdy vznikd v systému ,rigidni implan-
tat-kost“ nezddouci ,Stitovy efekt”. Pfi fyzio-
logickych zatizenich dfiku a diafyz dochazi
k negativnim (nezidoucim) tokiim napéti
(resp. deformaci). V dasledku velké tuhosti
diik vznikaji v kostni tkdni i nezidouci
lokdlni koncentrace napéti. Pfi insuficienci
napéti (tj. pfi poklesu pod dolni mez remo-
dela¢niho ekvilibria) dochazi k nevhodné
resorpci kortikalis. Stejné neZiadouci vliv
(iniciujici resorpci) maji extrémni napéti
pfi prekroceni horni meze remodelacni-
ho ekvilibria. Rigidita implantiti bezpro-

stfedné ovliviiuje rychlosti biochemickych
procesu, a to nejenom na jejich rozhrani se
zivou tkdni, ale i ve sténdch diafyz. Pfi insu-
ficienci zmén napéti (deformaci) dochazi
k retardaci biochemickych procest a nai-
sledné k patologickym procesum (napfi. ke
vzniku osteoporotické tkin¢).

-

CIL

Cilem prezentované prace je princi-
pidlné¢ modifikovat rigidni dfik kycelniho
implantatu z hlediska zvySeni jeho stability
v dutiné dfefiového kanalu.

METODIKA

Periferni elastickd/poroelastickd vrstva
SniZeni rigidity implantatu, vytvife-
jici ,napétovy §tit“, je mozné dosihnout
pomoci periferni elastické/poroelastické

6.21 % 3.09 0/9'7

[¢d]

_

uvolnéni acetabularni komponenty
- uvolnéni femoralni komponenty
recidivujici luxace

[ ]hluboka infekce

& periprotetickd zlomenina

[l bolest bez zietelného uvolnéni
[@] osteolyza acetabula
Dosteol)?za proximalniho femoru
[[]] paraartikularni osifikace

. repozice nereponibilni luxace
E reimplantace — druha doba
Djiné pficina

mechanické selhani implantatu
[_Jopotrebenti PE jamky

[l hematom v rang

Obr. 1 Statistika diivodil vedoucich k reviznim operacim kycelnich implantata
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vrstvy (PEL) aplikované jako vnéjsi obal
dfiku implantitu. Tato uprava je tvofena
napfiklad polymerovou anatomicky adap-
tibilni vrstvou na bazi cykloolefinu s mo-
dulem pruznosti v rozmezi 0,5-1,2 GPa.
Takto modifikované dfiky implantitt jsou
vhodnou variantou pro povrchové upravy
kloubnich nihrad zajiStujici jejich dlouho-
dobou stabilitu zejména diky vzniku sil-
nych fyzikdlnich a biologickych vazeb na
rozhrani dfik implantatu-kost. (Obr. 2).

Na zdkladé materidlového vyzkumu
jsme pouzili kopolymery ethylenu s bicy-
kloheptenem [8]. Tyto polymery vykazuji
pomérné dobrou tuhost a experimentilné
(in vivo) jiz bylo prokdzano, Ze jsou velmi
dobfe tolerovany zivymi tkinémi. Hlavnim
pfinosem kompozice a zptisobu jeji pfipra-
vy je skute¢nost, Ze umoziuje prostiednic-
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Obr. 2 Vazivové vazebni pole zajiStujici spojeni
polymerové matrice se Zivou tkani kortikalis

tvim upravy obsahu jednotlivych slozek
nastaveni mechanickych vlastnosti materi-
alu v dostate¢né Sirokém rozsahu tak, aby
z ni vyrobené implantity vykazovaly stejné
deformacni chovini, jako cisti kosti nebo
chrupavek, které maji v konkrétnich apli-
kacich nahradit.

Zakladni podminka pro zajisténi dlou-
hodobé stability implantitu v dutiné femu-
ru je vytvoreni vazebnich poli mezi povr-
chem implantitu a kortikalis a déle vznik
pojivové orientované vazivové tkiané, ktera
je z jedné strany pfipojena pomoci kova-
lentnich vazeb a vodikovych miustka (tj.
fyzikalnich vazeb) k polymerové povrcho-
vé vrstv€ implantitu a na druhé strané je
biologicky vizana ke kortikalis (Obr. 2).
Na rozhrani mezi polymerem a kortikalis
dochizi k distan¢ni osteogenezi, pfi které
se nové vznikajici kortikalni kost pfiblizuje
ke dfiku implantidtu a obklopuje periferii
implantatu. Nové vznikld kolagenni vldk-
na pojivové tkdné na rozhrani implantitu
a kortikalis se orientuji do sméra domi-
nantnich hlavnich napéti (Obr. 3), v sou-
ladu s principem funk¢ni a strukturdlni
adaptace Zivé tkané na vynucené vné&jsi
mechanické/biomechanické ucinky.

NUMERICKA ANLYZA

Vzhledem k nutnosti pouziti metody
kone¢nych prvki pro feSeni poli napjatosti
v kortikalis, bylo nutné vytvorit geometric-
ky model femoralni kosti, do kterého byl
nasledné implnatovin drik kloubni ndhra-
dy. Pfi aplikaci metody kone¢nych prvki je
dulezité dobfe formulovat problém pomo-
ci okrajovych podminek a vytvofit odpo-
vidajici konec¢né-prvkovou sit pro danou
geometrii.
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Analyzy napjatosti ve sténich femu-
ru byly provedeny na dvou zikladnich
modelech slouzicich pro srovnini rozdilu
mezi systémem kost-kompozitni implan-
tat s povrchovou modifikaci (PEL) dfiku
implantiatu a kost-implantit bez povrchové
modifikace dfiku implantitu. Geometrie
femordalni kosti pouZitd v této prici byla zis-
kana postupnou segmentaci snimku z poci-
tacové tomografie a vektorizaci rastrovych
,voxel mesh“ modeld. BohuZzel z pocitaco-
vé tomografie ziskime pouze 2D snimky,
které je nutné ndsledné pfevést postupnym

spojovianim do 3D. Proto byly snimky pfe-
vedeny pomoci CAD systému do vektoro-
vé grafiky, z néhoz byly vybrané hranice
exportoviany v DXF formdtu do preproce-
soru konece-prvkového programu LUSAS.
Z hrani¢nich bodi, urcujicich periostilni
a endostedlni povrch kosti, byly vytvoreny
spline kiivky modelu v jednotlivych pfic-
nych fezech a dile spojnice jednotlivych
pri¢nych fezt po vySce daného useku. Siti
spline kfivek s jednotnou orientaci byly
definoviany bikubické plochy a nisledné
objemy jednotlivych ¢dsti modelu. Objemy

fyzikalni vazby

Obr. 3 Pojivova vazivovi tkan orientovana do dominantnich sméru hlavnich napéti (Histologicky roz-
bor proveden v patologicko-anatomickém ustavu 1. LF UK a VEN - prof. MUDr. Ctibor Povysil, DrSc.)
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byly diskretizovany prostorovymi prvky.
Z dtvodu slozZité geometrie a rozdilnych
materialt v jednotlivych oblastech femu-
ru byl model rozdé€len do nékolika Casti,
které mohly byt niasledné pomoci manu-
alné mapované sité rozdéleny na potieb-
ny pocet kone¢nych prvkl. Geometrickou
niro¢nost umociiuje nehomogennost mate-
ridlu, ze kterého je kost tvofena a soucasné
i kfivocara anizotropie. Z divodu velké
¢asové ndrocCnosti na nisledny vypocet,
byly jednotlivé vrstvy stehenni kosti (kom-
paktni a spongiozni ¢ast) modelovany jako
homogenni a ortotropni.

V duasledku dosud nezohlednénych
vlivii modelac¢nich a remodelacnich proce-
st probihajicich v kostni tkani pfi navrzich
implantatd, dochédzelo a dochazi ke snizeni
stability implantatt. I kdyzZ této problemati-
ce neni v této praci vénovana hlubsi pozor-
nost, byla vzata v ivahu nutnost spojitého
pfenosu zatiZzeni z implantatu do femuru.
Diafyzy dlouhych kosti jsou pfi pohybu
zatézovany proménlivymi dynamickymi

Obr. 4 Vné&jsi silové ucinky na proximalni ¢ast
femuru

silami a momenty. Jejich velikosti zaviseji
zejména na uchyceni svalll a vaza, ale i na
poloze silovych ucinkt. Mezi dominantni
namahdni miZeme zafadit pfedevSim ohy-
bové momenty a namdhdni ve sméru podél-
né osy dlouhé kosti. Pfesné urceni téchto
sil je velice komplikované a jejich stanove-
nim se zabyvala fada autord [5]. Samotné
stanoveni velikosti sil pfendSenymi svaly
je velice obtizné a Casové narocné, proto
jsme vychazeli z pfiblizného a i klinicky
dostate¢né ovéfeného Fischer-Pauwelsova
modelu (Obr 4.)

Porovnavani Sifeni nap¢€ti sténami kor-
tikalis bylo provedeno na dvou zakladnich
modelech, které simulovaly: femur-rigidni
implantit opatfeny periferni elastickou/
poroelastickou vrstvou a femur-klasicky
rigidni implantate. Jednotlivé varianty byly
posuzovany s ohledem na vazebné tuhosti
mezi diikem implantitu a okolni kostni
tkdni. Jako dominantni napéti se ukdzala
normalova napéti o, (ve sméru osy diafyzy
femuru), kterd byla zjiStovina v jednotli-
vych segmentech diafyzy a vyhodnocovina
v transverzalnich fezech. (Obr. 5)

ZAVERY

Z vyse uvedenych numerickych analyz

1. Aplikaci perifernielastické/poroelastic-
ké vrstvy (PEL) rigidniho dfiku dochazi
k velmi ucinné regulaci nezadouciho
Stitového efektu. Regulace spociva v fi-
zeni vlastnosti periferni elastické/poro-
elastické vrstvy. Ve diiku implantatu
dochazi k poklesu jeho namahani az
0 30%. Pokles namahini je doproviazen
radidlni translaci jeho maxima smérem
k podélné ose jeho diiku.
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2. Ve sténé€ diafyzy se aplikovinim PELu

(s modulem pruznosti cca 0,5-1,2 GPa)
pole napéti blizi k fyziologicky pfiroze-
nym polim napéti, kterd vznikaji v zati-
zené diafyze pfed pouZitim implantitu.
Aplikovanim pruzné elastické vrstvy se
namahani kostni tkiané s modifikova-
nym dfikem implantdtu blizi namahani
kostni tkiné pied implantaci a pfispiva
anatomické adaptaci k variabilni topo-
grafii dfennového kanalu.

V pfipadech aplikace periferni elas-
tické vrstvy jsou vytvoreny podminky
pro eliminaci resorpce kostni tkané.
Pfiznivy ndrtst dynamickych zmén
napéti (resp. narast dynamickych zmén

Obr. 5 Schéma polohy transverzilnich fezt proximalni ¢asti diafyzy femuru

deformaci) v kostni tkdni, pfi aplikaci
periferni elastické/poroelastické vrst-
vy, pfispivd k urychleni metabolickych
procesi béhem pooperacni terapie,
k houstnuti kostni tkdné a ke zvySeni
biomechanické stability dfiku ve dfe-
novém kandlu.

Femoridlni diiky s elastickou nebo
poroelstickou vrstvou také prispivaji
ke stabilité acetabulirni komponenty
kycelni jamky.

Piitomnost kolagenni medidtorové
vrstvy vazané k elastickému/poroelas-
tickému povrchu implantitu pfispi-
va také k eliminaci hlubokych infekci
(nekroz).

POHYBOVE USTROJI, ro¢nik 15, 2008, ¢. 3+4 215



c
[MPa]
100

90

Distribuce dominantnich tahovych napéti
ve sténé femuru
—o— rigidni diik s aplikaci PEL -~ rigidni dfik bez aplikace PEL

|

80

70

60

50

/ .

N

% \
20 M
10

TN\

0

—

™~

0
kompaktni kost

periferni elasticka / poroelasticka vrstva

6,9
drik implantatu
(PEL)

Obr. 6 RozloZzeni dominantnich hlavnich napéti ve sténé femuru a rigidniho implantitu s povrcho-

vou vrstvou a bez povrchové vrstvy

Podékovani

Prdce vznikla v rdmci a za podpory
Vedeckého zdameéru ¢. 6840770012

Za provedeni histologickych rozborii
prof. MUDr. Ctibor Povysilovi, DrSc. z Pa-
tologicko-anatomického ustavu 1. LF UK
a VEN.

REFERENCE

1. PETRTYL M., DANESOVA J.: Limitni cykly
vzniku, funk¢ni stability a zdniku kostni tkané
v jejim objemovém elementu, Osteologicky bul-
letin, roC. 5, ¢. 4, str. 123-130, 2000

2. PETRTYL M., JIRA A, DANESOVA J.
Composite Stems of Hip Replacements with the
Gradient of Elastic Properties (GAP), International

Journal of Health Care Engineering, vol. 2, no. 12,
s. 160-162, 2004

3. RAISZL.G., RODAN G.A.: Principles of Bone
Biology, Academic Press, San Diego, 2002

4. TENCERA.F.,JOHNSONK.D.:Biomechanics
in Orthopedic Trauma in Bone Fracture and
Fixation, USA, 1994

5. DUDA G.N. HELLER, M. ALBINGER,
J., SCHULZ, O., SCHNEIDER, E., CLAES, L.
Influence of muscle forces on femoral strain
distribution. J Biomech, 1998, 31, 841-846

6. Narodni registr kloubnich nahrad 2006,
Koordinac¢ni stfedisko pro resortni zdravotnic-
ké informacni systémy, Praha, 2006

7.  PETRTYL M., DANESOVA J., JIRA A., BASTL
Z., KRULIS Z., et al: Suspensory Ligament
System of Composite Replacements, Human
Biomechanics 2006, Hrotovice

8. Z. KRULIS, Z. HORAK, M. PERTRTYL: CZ
PATENT PV 2006-70

216

LOCOMOTOR SYSTEM vol. 15, 2008, No. 3+4



Adresy autort:

Ing. Ales Jira

CVUT v Praze, Fakulta stavebni
Thakurova 7, 166 29 Praha 6
email: ales.jira@fsv.cvut.cz

Prof. Ing. Miroslav Petrtyl, DrSc
CVUT v Praze, Fakulta stavebni
Thakurova 7, 166 29 Praha 6

email: petrtyl@fsv.cvut.cz

POHYBOVE USTROJI, ro¢nik 15, 2008, ¢. 3+4 217



PUVODNI PRACE ¢ ORIGINAL PAPERS

OBJEKTIVIZACE PORUCH LOKOMOCE
A ROVNOVAHY U PACIENTU S NEUROLOGICKYM
ONEMOCNENIM

SCHWABOVA J.1, ZAHALKA F.2, ZEDKA M.l, KOMAREK V.1,
NOVAKOVA H.2, MALY T.2, HRASKY P.2, VYHNALEK M.3,
ZUMROVA Al

I Klinika détské neurologie UK 2. LF a FN Motol, Praha
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SOUHRN

Poruchy lokomoce a rovnovahy doprovazeji fadu neurologickych onemocnéni détské-
ho i dospé€lého v€éku. Nutnost jejich objektivizace je evidentni zejména u pacientl s chro-
nicky progredujicim, napfiklad neurodegenerativhim onemocnénim nervového systému.

Cilem nasi price je optimalizovat soubor neurofyziologickych metod, které mohou
objektivizovat spinocerebeldrni symptomatologii a zarovenl ozfejmit zmény jak v primar-
nich, tak i kompenzac¢nich (sekundirnich) zménach stability a rovnovahy pacienta.

Vhodné parametry, které by nejvice korelovaly s klinickym stavem pacienta a byly tak
vhodnymi markery k longitudindlnimu sledovini i ke sledovini efektu fyzioterapie tes-
tujeme u pacientu s typickou chronicky se rozvijejici spinocerebelirni symptomatologii,
tedy u pacientl s verifikovanou autosomadlné dominantni spinocerebeldrni ataxii a ataxii
Friedreichovou.

Klicova slova: stabilometrie, 3D analyza, prostorovi analyza pohybu, Friedreichova
ataxie, Autosomdln¢ dominantni spinocerebelarni ataxie

ABSTRACT

Locomotion and balance impairments are frequent clinical symptoms in neurological
disorders in children or adults. The importance of their objectification is the most
noticeable in patients with chronic progressive (for example neurodegenerative) disorders
of central nervous system (CNS). The aim of our study is preparing set of examination
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which will be helpful in objectification of clinical features (specific and non specific)
accompanying neurological disorders. We examine patients with Friedrich ataxia (FRDA)
and with autosomal dominant spinocerebellar ataxia (ADSCA) - both groups genetically.
We plan use these results to evaluate available parameters correlate with clinical
findings and use them in physiotherapy. The first very importance step is to define the

methodology which we present in this paper.

Keywords: stabilometry, 3D motion analysis, Friedreich ataxia, Autosomal dominant

spinocerebellar ataxia

-

UvVOD

Poruchy lokomoce a rovnovihy jsou
klinické symptomy, které doprovazeji
velké mnozstvi neurologickych onemoc-
néni, jak v détstvi, tak i v dospélém véku.
Objektivizace téchto symptomu stoji v sou-
c¢asné dobé na klasickém neurologickém
vySetieni a raznych specidlnich klinickych
testech - Skadlach. O jejich vyuZiti jak v lon-
gitudindlnich, tak i prafezovych studiich
u jednotlivych onemocnéni se vedou cetné
diskuse (objektivita, ¢asovd ndroc¢nost, lid-
sky faktor, senzitivita) a postupné se opti-
malizuji razné modifikace.

Nutnost objektivizace postizeni loko-
mocniho systému je evidentni zejména
u pacientd s chronicky progredujicim
(neurodegenerativnhim) onemocnénim
nervového systému. Duvodu je nékolik -
srovndvani pacientl v ¢ase a tedy monito-
race progrese onemocnéni, zichyt pacien-
th v klinicky némé presymptomatické fazi,
pochopeni kompenza¢nich mechanismu
pro udrzZeni rovnovahy, stejné jako objek-
tivizace zmén typickych pro postiZeni jed-
notlivych systému nervové soustavy souvi-
sejicich s lokomoci.

Jako cilovou skupinu jsme pro nis
projekt vybrali pacienty s Friedreicho-
vou ataxii (FRDA) a autosomalné¢ domi-
nantni spinocerebeldrni ataxii (AD SCA).

Tato onemocnéni patfi do skupiny here-
ditirnich neurodegenerativnich (neuro-
metabolickych, neurogenetickych) one-
mocnéni. Nejcastéj$im prvnim pfiznakem
je nejistota chlize a poruchy rovnovihy.
Z neurologického hlediska se do klinické-
ho obrazu u pacienttl s FRDA vice promita
postiZeni zadnich provazcl, mozecku a je-
ho drah, postiZeni perifernich neuront.
U AD SCA pacientt je to castéji symptoma-
tologie mozeckovd. Klinicky obraz je vSak
variabilni a vét§inou neumoznuje pfedem
zacilit DNA diagnostiku. U obou skupin
muze dojit ke kognitivni deteoriaci (6, 12,
15) a mohou se objevit i psychické obtize
(deprese) (6, 12, 15).

Predchozi price vénovaly pozornost
stabilité, zménam chlize a motorickych
vzorct pfi provedeni jednotlivych ukont
u zdravych jedinct (10), u pacientl s ata-
xii (14), n€kolik praci se v tomto kontextu
vénovalo i konkrétné pacientim s ADSCA.
K vySetfovani byly pouzity tenzometrické
desky a jejich razné modifikace (1, 16, 17),
multisenzorické ploSiny (8), 3D analyza
pohybu (1), elektromyografie, gonometrie.
Na zéakladé téchto studii jsme vytvofili pre-
zentovany vySetrovaci protokol.
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METODIKA

Vysetfili jsme 20 jedincd s poruchou
stability a lokomoce a 10 zdravych jedincu,
ktery nemaji v anamnéze zidné neurolo-
gické postiZzeni nebo uraz. Skupinu nemoc-
nych jedinct tvofi pacienti s neurodege-
nerativnim onemocnénim prokdzanym
na biomolekularni drovni (Friedreichova
ataxie a autosomalné dominantni spinoce-
rebeldrni ataxie typu 1 a 2).

Samotnému laboratornimu vysetfeni
predchizelo jak u pacientt, tak i u zdra-
vych kontrol neurologické vySetfeni
a ohodnoceni neurologického, psychické-
ho a kognitivniho stavu pomoci mezini-
rodné pouzivanych testt - International
Cooperative Ataxia Rating Scale (ICARS)
(21), Activities-specific Balance Confidence
(ABC) scale, Test béznych dennich cinnosti
pro pacienty s postizenim rovnovdzného
systému, Zungova skdla deprese (Zung
Self-Rating Depression Scale) (23) a Mini
Mental State Examination (MMSE) (5).

Celé testovani trva 30 aZ 45 minut.
V pripad€ patologického neurologického
nalezu u zdravych kontrol je vySetfovani
ukonceno.

Toto extenzivni testovini pfed samot-
nym vySetfenim laboratornim md nékolik
davodu: ICARS skila (21) je mezinirodné
pouzivina u pacientll s ataxii proto byly
zafazena i do naseho vySetfovaciho proto-
kolu. S ABC scale a Tinetti Performance-
Oriented Mobility Assessment Tool jsme
neméli predchazejici zkuSenost, zafazeni
do vySetfovaciho protokolu bylo na zakladé
priace M. Bakkera et al. (1). Test béZnych
dennich cinnosti pro pacienty s postiZe-
nim rovnovazného systému je testem ¢asto
vyuzivanym u pacientl s vestibuldrni sym-
ptomatologii, protoze hodnoti dopad one-
mocnéni na provedeni zakladnich dennich

¢innosti, coz je dulezitym markerem pro
Zivot pacienta ve spolecnosti. Jak uz bylo
vy$e uvedeno, jeden z klinickych projevii
u pacientti s FRDA a AD SCA je kognitivni
deteriorace, ktera muze mit vliv na lokomo-
ci a stabilitu (11, 22). Z toho davodu ori-
entacné vySetfujeme mentdlni schopnosti
pomoci testu Mini Mental State. Nékolik
praci prokiazalo mozZnou souvislost mezi
poruchami lokomoce a stability a depre-
sivnim ladénim pacientt (11, 22), a proto
jsme do vysetfovaciho protokolu zafadili
i jednoduchy orientacni test k stanoveni
deprese. Také nds zajimalo, zda pfipadné
depresivni ladéni nemiize mit dopad na
vysledky ABC scale a Testu béznych den-
nich c¢innosti pro pacienty s postizenim
rovnovizného systému.

Obrazek 1. Tensometrickd deska Kistler
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Laboratorni vySetfeni je rozdéleno do
2 casti: stabilometrické vySetieni a kombi-
novana prostorova analyza pohybu.

Cilem u stabilometrického vysetfeni je
porovnat nase vysledky s vysledky z pred-
chazejicich praci a zaroven tyto vysledky
srovnat s daty, které nim poskytuje stabilo-
metrické vySetfeni na RS scanu (pfenosnd
plosina).

1. stabilometrické vySetfeni

Stabilometrické vySetfeni probihd na
desce Kistler, ktera je klasicky pouZivanym
zafizenim pro méfeni stability. VySetfeni
probiha jak se zrakovou kontrolou, tak i bez
ni, coZ je to v souladu s pouZivanym stabilo-
metrickym protokolem (10). Zirovei je to
vysetfeni, které by mélo objektivizovat zad-

Obrazek 2. CODA motion

néprovazcovou symptomatologii pouzitim
tzv. Rombergova indexu.

Stabilometrické vySetfeni probihd na
desce Kistler a na plosiné RSscan. Deska
Kistler patfi mezi tenzometrické desky
(obr. 1). Tyto zafizeni méfi reaktivni silu
podlozky (GFR, Ground Reaction Force)
a vypocditavd polohu COP (Centre Of
Pressure), coZ je bod pusobeni GFR (7). Za
urcitych okolnosti, napf. ve stabilnim stoji,
je poloha COP téméf totoznd s prumétem
t€zisté téla na podlozku, avSak za jinych
situaci se jejich poloha 1isi (7, 18, 19).

RSscan je systém, kterého souddsti je
multisensorickda mérnd ploSina spojend
s méfici a vyhodnocovaci jednotku, kterou
je pocitac. Ten vyhodnocuje tlakové zatiZe-
ni jednotlivych senzort a nasledné vypo-
¢itava stiedy tlakového pusobeni v plose
kontaktu.

Pfi stabilometrickém vySetfeni vyuZzi-
vame standardni testovaci protokol (10).
Pfi vySetfeni se kombinuje stoj tizky/Siroky
a oCi oteviené/ zaviené. Toto vySetieni pro-
bihd nejdfive na tenzometrické plosing,
poté na multisenzorické desce, pacient se
po kazdém vySetfeni posadi.

stoj Siroky oci oteviené 30s
stoj Siroky oci zaviené 30s
stoj uzky oci oteviené 30s
stoj uzky odi zaviené 30s

Schéma 1. Protokol pfi stabilometrickém vySet-

feni

2. kombinovana prostorova
analyza pohybu

Ke kombinované prostorové analyze
pohybu pouZivime jak multisenzorickou
plosinu, tak i systém pro 3D analyzu pohy-
bu. Divodem je srovndni prostorové ana-
lIyzy pohybu s tlakovymi zménami na pod-
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lozce. Pfi kombinované analyze pohybu
vyuzivame cviky, které jiz byly v literatufe
popsany a to - pfedpazeni (2, 3), postaveni
se na $picky (4, 13) a kombinace téchto
dvou cvikt. VySetfeni je zaméfeno zejména
na koordinaci a tedy mozeckovou sympto-
matologii, zajima nds jak tlakovy, tak i mo-
toricky vzorec a také reakce vySetfovanych
na instabilitu.

K 3D pohybové analyze pouZivime sys-
tém videokamer a softwar TEMA Bio a sys-
tém CODA motion. Na téle sledované osoby
jsou nalepeny znacky na palpa¢né urcitel-
nych mistech, které jsou snimané (obr. 2):

1. U TEMA Bio kamerami a nahrané
zaznamy se dale zpracovavaji soft-
warem TEMA Bio, ktery umozZiuje
automaticky odecet oznacenych zna-
¢ek v obraze;

Obrazek 3. CODA motion, 3D analyza pohybu

2. U systému CODA Motion s analytickou
jednotkou CXlse pomoci zabudova-
nych snimact vypocitiva prostorova
poloha znacky. U CODA Motion systé-
mu je vyuzivino znacek na bdzi LED
(Light-emitting diode) diod (obr. 3).

Jedinci jsou testovani naboso. Zakladni
pozice je pfimy stoj a ruce podé€l téla. Dile
jsou instruovani k provedeni jednotlivych
cvikll - vyponu s ocima otevienyma a za-
vienyma, k pfedpazeni s o¢ima otevieny-
ma a zavienyma a ke kombinaci vypon
a predpazeni s ofima otevienyma a pak
zavienyma.

Vypon oteviené oci
Vypon zaviené oci
Predpazeni oteviené oci
Predpazeni zaviené oci

Vypon + predpazeni oteviené oci

Vypon + pfedpazeni zaviené€ oci

Schéma 2. VySetiovaci protokol pfi kombinova-
né prostorové analyze pohybu

Celé vySetfeni (neurologické vySetieni,
otestovini a samotné laboratorni vySetfeni)
trvi cca. 60 minut. Po vyhodnoceni pilotni
studie v zavislosti na vysledcich ocekdvime
restrikci vySetfeni v Casti testovaci stejné
jako v samotném laboratornim vySetfeni.

VYSLEDKY

Vysetfili jsme 11 pacienti - 5 s FRDA
a6 s SCA 2, z nich byly ¢tyfi Zeny a 7 muz,
a 5 zdravych kontrol. Priimérny vék pacien-
t byl 32,7 roku.

Primérna hodnota MMSE byla 27,2,
coz je hodnota, kterd byva u pacientli bez
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poruchy kognitivnich funkci. Pouze u jed-
noho pacienta byl hrani¢ni ndlez a druhy
s nilezem demence mirného az stfedné
tézkého stupné.

Primérnd hodnota v Zungové Skile
deprese byla 36,8. Pouze jeden pacient mél
dle skaly znidmky lehké deprese.

Pramérnd hodnota ICARS byla 36,3/
100, nejvyssi hodnota byla 66/100.

Priimérna hodnota Testu béznych den-
nich c¢innosti pro pacienty s postizenim
rovnovazného systému byla 95,54 (normal-
ni stav 28, maximum 280).

ABC scale méla pramérnou hodnotu
53, 44 % prficemz jeden pacient tuto Skalu
nevyplnil. Tato hodnota je pomérné nizkd
a tedy vyznamna (100% znamend fyziolo-
gicky stav motoriky), je na dolni hranici
stiedné tézké poruchy.

Stabilometrické vySetfeni prokdzalo
vy$si kmitocet v pfimém stoji pfi otevie-
nych i zavfenych ocich. Tento nilez se
u pacient se zadnéprovazcovou sympto-
matologii zvyraznil - objektivizovali jsme
Romberguv test.

Pfi kombinované 3D motion analyze
vyponu jsme prokdzali zménu pribéhu
tlakového vzorce, ktery se odliSoval od
zdravych kontrol. Byl zménén jak pfi ocich
otevienych, tak i zavienych. 3D motion
analyza prokdzala zménu v pohybovém
vzorci a poruchy koordinace.

DISKUSE

Mnohé predchizejici studie pacientl
s poskozenim mozecku nebo jeho drah
a poskozenim zadnich provazci miSnich
potvrdily dulezitost téchto struktur pro
koordinaci pohybu a udrZeni rovnovahy.
Nase price zkoumd vliv degenerativniho
poskozeni mozecku a zadnich provazcl na

zménu pohybovych stereotypti a posturil-

ni rovnovihy u tfi skupin:

a) pacientd s autosomalné dominantni
spinocerebelirni ataxii,

b) pacientu s Friedreichovou ataxii - dia-
gnozy vsech pacientt verifikovany na
DNA trovni

¢) kontrolni skupiny zdravych lidi.

Prvni vysledky ukazuji zmény v koor-
dinaci a provedeni jednotlivych pohybt
mezi pacienty a zdravou kontrolou. Nejvice
vytézné se jevi zejména provedeni kom-
binovaného ukolu - postavit se na 3pic-
ky a zaroven zvednout paze. Rozdily mezi
pacienty s ADSCA a FRDA jsou zatim nesig-
nifikantni, avSak jednd se zatim o pilotni
studii s malym vzorkem pacientt.

Nasim cilem je najit specifické patolo-
gické hybné vzorce u pacientd se spino-
cerebeliarni ataxii a tyto vysledky imple-
mentovat do diagnostiky a rehabilitace
u pacientu s touto symptomatologii.

StéZejnym problémem predklidané stu-
die je rozmanitost a komplexnost neurolo-
gického ndlezu u pacientti s FRDA a AD SCA.
Pro experimentialni model by bylo vyhodné
mit pacienty s vyhradné bud mozeckovou,
nebo zadnéprovazcovou, nebo pfipadné
extrapyramidovou symptomatologii. Na
druhé strané z klinického hlediska se veli-
ce casto potkdvame pravé s pacienty, ktefi
maji symptomatologii vychazejici z riznych
etdzi nervového systému.

Pfedpoklidime, Ze vEtsi mnoZstvi zis-
kanych dat umozni najit vhodné paramet-
ry k rutinnimu sledovani. Obtiznéj$i vSak
bude interpretace vysledku, nejen pro ne
zcela objasnénou funkci jednotlivych ¢asti
nervového systému pfi udrZzovani stability
a pri lokomoci, ale také pro uzké propo-
jeni téchto systému. Nékteré prace (8)
naznacuji, bude pro sledovani klinického
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stability a lokomoce jako takové, nezZ snaha
tento pojem rozdélit na jednotlivé neurolo-
gické entity.
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KAZUISTIKY e CASE REPORTS

LANGERHANS CELLS HISTIOCYTOSIS OF THE
PELVIS - DIFFICULTIES IN DIAGNOSIS AND
TREATMENT. TWO CASES
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SUMMARY

Langerhans cell histiocytosis (LCH) is a rare disorder that occurs when in blood there
are too many histiocytes ( specific white blood cells) called the Langerhans cell. LCH can
be found in ribs, sternum, long bones e.g in the arms and legs, also vertebra of the spine,
skull and in pelvis. The diagnosis is difficult and requires nuclear imaging, CT or MR ima-
ging. We present two patients with histiocytosis in pelvis.

Key words: histiocytosis, Langerhans, bone cyst.

INTRODUCTION destroy certain foreign substances in the

body. In Langerhans cell histiocytosis
The Langerhans cells normally reside (LCH), these cells accumulate in bones
in the skin and help fight infections and and in other parts of the body, particu-
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larly in the head and in the neck, causing
a wide range of problems. Although LCH
can occur in people in every age a majority
of cases occur in children under 10 years
of life. In literature were described child
under 1 year of life [6].

CLINICAL SIGNS OF
LANGERHANS CELLS
HISTIOCYTOSIS

LCH can result in symptoms in one or
in several parts of the body. The symptoms
vary widely and may resemble other medi-

cal conditions. Common symptoms include:
skin rash, tenderness or pain originating
from a bone, loose or lost teeth, swollen
gums, multiple ear infections, eyelid swel-
ling and other vision problems, excessive
thirst and urination, fever and night sweats,
weakness, failure to gain weight [2, 8]

In addition to a complete medical his-
tory and physical examination, diagnostic
procedures for LCH may include: x-rays,
magnetic resonance imaging (MRI); com-
puterized tomography scan (CT); bone
biopsy.

We present two cases of children with
LCH in pelvis region.

Fig. 1. Case 1. A girl 14 years old. Cyst in iliac bone - diagnosis was not confirmed in that time.
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CASE 1

Girl 14 years old; admitted to the emer-
gency ward due to pains of the left side
of pelvis and hip region. Changes in the
left iliac bone on X-ray picture were firstly
described as “shadows of bowels” (Fig. 1)
and primary diagnosis was: inflammation
of muscles of pelvis. She received prescrip-
tion for antiphlogistic drugs and returned
home. After a few days she came back to
the hospital without any improvement.

.1. i s

She was admitted to the Department for
more precise diagnostic. Nuclear imaging
showed a hole in the left iliac bone with
increase of metabolism of periphery part
of the iliac bone and destruction in the
central part. Computerized tomography
showed destruction of the iliac bone of
3 cm in diameter with interruption of bone
and periosteum, widening of iliac and glu-
teus major muscles and obliteration of the
structure of these muscles. In differential

Fig. 2. Case 1. X-ray after treatment. In left iliac bone only small cyst - diameter approximately 1 cm.
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Fig. 3. Case 2. A girl 2 years old, cyst of iliac left bone.
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diagnosis an inflammation or Ewing sarco-
ma were taken under consideration.

Patient was operated on. Exculpate
of the hole of the iliac bone was per-
formed and later drainage for 7 days.
Histopathology showed histiocytosis cells
and giant cells. Follow-up examination
6 years after the operation in X-ray shows
only a small hole 1cm in diameter in iliac
bone (Fig. 2). Patient sometimes feels
minor pains in pelvis

e "

&0
%
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CASE 2

Girl 1 year 8 months old; admitted to
the hospital due to pains of the right hip
after ear and respiratory tract infection
with high fever, cough, and cold seizures.
In clinical examination and medical histo-
ry: delivery in 35™ week, increase of stress
of muscles of lower limbs (positive QST
- Quick Stress Test), limitation in range of
right hip motion. X-ray picture of the pelvis
with hips was without changes of ilium.

L

PREC CriE, V8L
STAOMY
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Fig 4. Case 2. CT scan appeared big cyst of the left ilium.
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USG examination of hips joints shows liquid
in right hip joint. Diagnosis: coxitis fugax of
the right hip. Due to inflammation changes
in respiratory tract the child was treated
with antibiotics for 10 days. After 6 month
the girl complained of pains and left leg
limping and was treated in Rheumatology
Department where she was diagnosed with
iliac bone tumor (Fig. 3) and was moved
to Orthopedic Department. In clinical exa-
mination: small limitation of external and
internal rotation of the left hip, widening
of the left buttock, standing and walking
in abduction of both legs. In investigation
frequent throat infections.

Oncologic consultant basing on clinical
examination, X-ray pictures and CT scan

Fig 5. Histopathological result, Coloring H+E, magnification 400x: Infiltration of histiocytes cells and
giant cells with addition eosinophile granulocytes which correspond Langerhans cell histiocytosis.

(Fig. 4) suggested Ewing sarcoma and
biopsy was recommended [1].

The biopsy comprised material from 3
places: edge of the tumor, front-upper part
and the centre of tumor which was empty
and without liquid. After trepan biopsy
the diagnosis Langerhans cell histiocytosis
was specify by histochemical investigation
(Fig. 5).

TREATMENT

Because of extensive bone destruction
affecting peri-acetabular region and disrup-
tion of the cortical parts of iliac bone
which is visible in plain X-ray and CT scans

POHYBOVE USTROJI, ro¢nik 15, 2008, ¢. 3+4 231



we were afraid of rupture or pathologic
fracture [11]. Effective and safe surgical
excision was not possible because of the
huge volume of the mass and this particu-
lar localization. Our therapeutic decision
for that patient was injections of corticoste-
roids 250mg/dosis (two injections were
aplied with 6 weeks interval). X-ray of hips
and pelvis after 3 months proved signifi-
cant decrease of cyst (Fig. 6). Radiation
therapy is always a last step because of
second malignancies, etc. especially for
such a young child [10].

DISCUSSION

Langerhans cell histiocytosis is a ra-
re disease and can give problems with
diagnosis due to non specific findings.
Disease requires additional examination
like nuclear image, magnetic resonance or
computerized tomography. It requires diff-
erential diagnosis with Ewing sarcoma and
inflammation of bones [3, 4, 5].

Specific treatment for LCH should be
determined basing on child’s age, overall
health, previous medical history, extent
of the disease, child’s tolerance for cer-
tain medications, procedures, or therapies.
Methods of treatment for LCH vary widely.

Fig 6. X-ray of hips and pelvis carried out 3 months later proved meaningful regression
of the lesion.
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In some cases, the disease may regress
without treatment. For others, treatment
may include medications - steroids and
hormones, surgical removal of growths of
LCH cells [7, 9]. The radiation therapy can
help stop the growth of Langerhans cells in
specific areas of the body. Chemotherapy
can help stop the growth of Langerhans
cells throughout the whole body.

The long-term outlook for a patient
with Langerhans cell histiocytosis suggests
that most of them will survive the disea-
se, although some may develop long-term
chronic health problems. If the disease
occurs in an infant, the chances of severe
disease and fatality are much greater.
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BCG OSTEITIS V CESKE REPUBLICE
BCG OSTEITIS IN THE CZECH REPUBLIC
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SUMMARY

The authors present the case history of the first case of BCG osteomyelitis (osteitis)
in the Czechoslovakia diagnosed by histological and bacteriological methods in a toddler
in 1981. The aim was demonstration of clinical and radiological and MRI pathology in
adult age.

Advanced gonarthrosis and lesion of meniscus medialis was proved at MRI at the age
29 years. Deformation of the left femoral head and incipient coxarthrosis is a possible
outcome of unrecognized BCG osteitis in toddler age. Consequences of BCG osteitis
are incomparably less severe than outcome of osteoarticular tuberculosis or newborn
osteomyelitis. A significant decrease of the BCG osteitis incidence was registered after
replacement of BCG vaccine in 1993. But all cases of BCG osteitis are not diagnosed. In all
suspected cases there is necessary to obtain biopsy material for histological investigation

and specific cultivation.

Key words: BCG osteomyelitis - osteitis, case report

UvVOD

Do roku 1981 se BCG osteomyelitis
(osteitis) v CSR nediagnostikovala. Vyskyt
osteitid po BCG vakcinaci je znimy ve
Skandinavii (Svédsku a Finsku), kde doslo
k necekanému zvySeni téchto komplikaci
v letech 1970 az 1974 po pievedeni vyroby
vakciny z Goteborgu do Kodané, coz vedlo
k zastaveni vakcinace ve Svédsku na jafe
roku 1975 a ke zmén€ pouzivané vakciny

ve Finsku v roce 1978 (3). BCG vakcinace
byla v CSR zavedena v roce 1948, vakci-
nace novorozencu byla povinnd od roku
1953. Uzivala se tekuta vakcina - pod-
kmen BCG 725 (vyribénd z ptvodniho
danského kmene BCG 725) a pozdéji (od
roku 1950) susend vakcina (odvozena z ja-
ponského kmene 172) vyrabéna v prazské
laboratofi IHE. Od bfezna 1980 vzhledem
k nizké imunizacni a alergiza¢ni schopnos-
ti uzivané vakciny se na zaklad¢ rozhodnuti
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hlavniho hygienika zacala v CSR pouZivat
sovétska suSena vakcina z kmene BCG 1
(vyrabéna z origindlniho francouzského
kmene oznacovaného Mycobacterium bovis
BCG - Bacillus Calmette-Guérin). Zavedeni
sovétské vakciny mélo za niasledek vyznam-
né zvyseni komplikaci mistnich a objevila
se nova forma specifického onemocnéni
kosti a kloubu BCG osteitis, ktera vznika
diseminaci BCG vakciny v organismu (5).
V letech 1980 - 1985 byla incidence BCG
osteitid 3,7/100 000 ockovanych novoro-
zencu. Po snizeni ockovaci davky na polo-
vinu incidence poklesla na 2,3/100 000
(1, 2) V letech 1980 - 1993 bylo v CR dia-
gnostikovano 51 BCG osteitid (7). VSechny
pfipady BCG osteitidy byly uspésné léce-
ny jak mistnim chirurgickym oSetfenim
(exkochleace, artrotomie, lavdz, synovek-
tomie), tak antituberkulotiky (streptomy-
cin /STM/, isoniazid /INH/ a rifampicin).
Z ojediné€le pozorovanych nasledkt vakci-
nace sovétskou vakcinou (kmen BCG 1) na
pohybovém aparitu byly hliSeny pferusty
postizenych dlouhych kosti nebo zkraceni
koncetiny nejvice o 1 cm a omezeni roz-
sahu pohybu v kloubech do 20 stupnt.
Spondylitidy se vyhojily fuzi postiZzenych
sousednich obratlovych tél, se vznikem
kyfozy &i gibozity (2, 6, 7, 8).

Zména vakciny za némeckou vakcinu
Behring 500 a pozdéji Behring vedla ke
sniZeni vyskytu osteoartikuldrnich kompli-
kaci. V letech 1994 - 2000 se diagnostiko-
valo 5 pfipadu. Po vakciné SSI Copenhagen
se za obdobi 2001-2007 vyskytly pouze
3 pfipady.

Cilem sdé€leni je ukazat klinicko-radiolo-
gicky a MRI nilez u dospélého muze, ktery
prodélal BCG gonitis a osteitis kolenniho
kloubu v batolecim véku a byl 1. pfipadem
s BCG osteitidou diagnostikovanou v CSR
v roce 1981 (5).

KASUSTIKA

Dvoulety chlapec byl pfijat na orto-
pedickou kliniku FDL UK a FN v Motole
pro 10 dnt trvajici bolesti v levém kolen-
nim kloubu. Uraz ani infekt neptedchazel,
dominovaly intermitentni noc¢ni bolesti.
Ockovan byl dle ockovaciho schéma.
Oc¢kovani prazskou BCG vakcinou bylo
provedena 4. den v porodnici. V jednom
roce byl revakcinovan sovétskou vakcinou
BCG 1. Obtize se objevily 11 mésici po
revakcinaci. Pfi pfijmu byl zjistén lehky
otok levého kolena bez pritomnosti vypo-
tku, koleno bylo teplejsi bez zacervenani
s algickou kontrakturou 30°. Laboratorni
vySetieni prokazalo stifedné zvySenou
FW, anemii, lymfocytézu, zvySené zanét-
livé reaktanty, negativni revmatologické
faktory. Pro podezfeni na JCA, monoar-
tikularni formu byl pfelozen na détskou
kliniku. Béhem 2 mési¢ni hospitalizace
doslo k zhorSeni celkového stavu a lokalni-
ho nilezu, zejména po aplikaci Kenalogu
do kloubu z diagnosticko-terapeutického
davodu. Byla nasazena protistafylokokova
ATB a chlapec byl preloZen zpét na ortope-
dickou kliniku s podezifenim na osteomye-
litidu levého kolenniho kloubu.

Mistni ndlez ve 2 letech a 2 mésicich:
Levy kolenni kloub vfetenovité zdufely,
teply, kliZe napjata zacCervenald, algicka
kontraktura kolenniho kloubu, pasivni
pohyb v rozsahu 80-100° s bolestivou
reakci ditéte, svalova hypotrofie levé dolni
koncetiny (LDK).

Na RTG snimku levého kolenniho klou-
bu byla nepfesné ohranicena metafyzarni
a epifyzarni osteolytickd loZiska, vyrazni
osteoporoza, tibie subluxovidna dorsilné
(Obr. 1a, b).
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Obr. 1 a, b. RTG snimek levého kolenniho kloubu: nepfesné ohrani¢ena metafyzarni a epifyzarni

osteolyticka loziska, vyraznd osteoporoza, tibie subluxovina dorsalné.

Vzhledem k lokidlnimu nadlezu byla
indikovana probatorni artrotomie, ze
dvou parapatelirnich fezi evakuace 60 ml
Sedobilého fidkého empyemu, vyplaveno
mnozstvi ryzovitych télisek a provedena
parcidlni synovektomie. Zdufeld lividni
synovialis s granulacemi a corpora oryzoi-
dea byla posldana na histologické a specific-
ké kultivac¢ni vySetfeni. Po vykonu konceti-
na byla fixovana na sadrové dlaze a zahdjena
lécba antituberkkulotiky (STM a INH) pro
velmi suspektni osteoartikuldrni tuberku-
16zu. Specifickd tbc etiologie zdnétu byla
potvrzena jak histologickym vySetfenim
(acidorezistentni netypické shluky), tak
bakteriologickym (kultivace mykobakte-
rii na 5 pudich - z toho pozitivni na 4).
Pozdéji na zdkladé identifikacnich testd
pouzivanych pfi diferenciaci M. tuberculo-

sis a M. bovis BCG byl kmen jednoznac¢né
identifikovan jako Mycobacterium bovis
BCG (5) (IHE Praha, M. Slosarek).

Z dalsich vySetfeni specifickou etiolo-
gii zanétu potvrdila i tuberkulinova reakce
Mantoux - TU RT 23 - za 14 mésicu po
revakcinaci byl kozni infiltrdit o priméru
12 mm. Scintigrafické vySetfeni lokalizo-
valo zanét pouze do oblasti levého kolen-
niho kloubu. Tomogram levého kolenniho
kloubu 4 mésice od zac¢itku onemocnéni
prokdzal meta-epifyzarni kavernu - obraz
gonitis tbe specifica (Obr. 2).

Za 2 mésice po operaci pretrvaval otok
a kontraktura levého kolenniho kloubu
60°, rozsah pohybu 20°, vyrazna hypotrofie
svalstva LDK (Obr. 3). Pacient byl pfelo-
Zen ke komplexnimu lé¢eni do Odborného
lécebného ustavu détské TBC a respirac-
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Obr. 2. Tomogram levého kolenniho kloubu
4 mésice od zacitku onemocnéni prokazal
meta-epifyzarni kavernu.

nich chorob v Dolném Smokovci, kde byl
lécen téméf 2 roky. Do 5 let uzival INH.
V 10 letech byla chlapci provedena excise
vtazené jizvy a piStéle s plastikou fascie
m. vastus medialis. Osa kolenniho kloubu
byla fyziologicka, extenze i flexe omezena
0 10°. Zkrat LDK o 1 cm. Od 11 let mival
obcasné bolesti levého kolenniho kloubu
po zatiZeni a pfi zméné pocasi.

Posledni vySetieni ve 29 letech. StéZuje
si na pozitézové bolesti levého kycelniho
kloubu, koleno jej neboli. Pracuje jako tre-

Obr. 3. Otok a kontraktura levého kolenniho
kloubu, hypotrofie svalstva LDK.

nér Skolitel v oboru komunika¢ni a mana-
zérské dovednosti.

Status praesens: Dobfe duSevné a té-
lesné komponovany vysoky mlady muz,
vyska 198 cm, hmotnost 112kg, rozpéti HK
205cm, vyska vsedé 102 cm. Vyrovnani
délek dolnich koncetin pfi podloZzeni LDK
o 1 cm. Obvod levého bérce mensi o 3 cm,
obvod levého stehna mensi o 5,5 cm. Diep
provede bez obtiZzi, flexe v levém kolennim
kloubu 120°, v pravém 130°, do extenze
vlevo chybi 10° (Obr. 4 a, b). Ve frontilni
roviné je tibiofemorilni uhel fyziologicky.
RTG kycli v AP projekci zobrazilo oplosténi
zevni tfetiny hlavice levého femuru a ohra-
nicenou nepravidelnou kostni strukturu
v zevni poloviné kr¢ku femuru. Na RTG
levého kolena bylo prokdzano ztzZeni kloub-
ni Stérbiny tibiofemorilniho kloubu, okra-
jovy osteofyt medidlniho kondylu femuru,
asymetrie fossa interkondylaris, v axialni
projekci pfi flexi 60° se zobrazil hluboky
ostry zarez v sulcus patellaris femoris medi-
alné. Tvarové abnormality levého kyc¢elniho
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Obr. 4a, b. DK pacienta ve 29 letech - diep
a stoj zleva (198 cm, 112kg), flexe v levém kolen-
nim kloubu 120°, v pravém 130°, do extenze
vlevo chybi 10°.

a levého kolenniho kloubu byly verifikova-
ny magnetickou rezonanci. MRI vySetfeni
L kycle ve tiech rovinach (Obr. 5) proka-
zalo oplosténi hlavice a mirnou defiguraci,
okoli kycelnich kloubti a mékké tkané jsou
bez patologickych zmén. Zavér: incipientni
koxartrdza vlevo, v.s. pozanétliva dysostéza
hlavice levého femuru. MRI levého kolen-
niho kloubu v sagitdlni, korondlni a axidlni
roviné (Obr. 6 a, b, ¢) ukizalo defiguraci
distalniho konce femuru s hypoplastickym
medidlnim kondylem a atypickym zifezem
ventrdlné v interkondylické oblasti medial-
niho kondylu. Zjisténa kompletni dilacerace
vaitfniho menisku, vyrazné zizZena kloubni
Stérbina, nerovnosti kontur kostnich kloub-
nich ploch medidlniho kondylu femuru

i tibie a vyrazné okrajové osteofyty. Nejsou
nipadnéjsi subchondrilni reaktivni struk-
turdlni zmény skeletu ani znamky kostniho
edému. Zavér: pokrodila trikompartmento-
va gonartroza, zejména vyrazné zmény jsou
v oblasti medidlniho kompartmentu. Jde
o stav po zanétlivé dysostoze .

ZAVER

Autofi upozornuji na diagnostické kli-
nicko-radiologické pfiznaky BCG osteitidy
u batolete a prezentuji zavazné nasledky
prodélané gonitidy u mladého dospélého
pacienta. AZ ve véku 29 let byla verifikova-
na pocinajici koxartréza levého kycelniho
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Obr. 5. MRI vysetieni L kycle ve tfech rovinich
prokazalo oplosténi hlavice a mirnou defigura-
ci. Pocinajici koxartroza.

kloubu, ktera vznikla v.s. na podkladé dfive
nediagnostikované BCG koxitidy. Je tfeba
si uvédomit, Ze nasledky na kostech a klou-
bech po prodélané BCG osteitidé jsou
nesrovnatelné méné zivazné nez po pro-
délané osteoartikularni formé TBC nebo
po neonatorni nespecifické (nejcastéji sta-
fylokokové) artritidé, kterd casto provazi
sepsi novorozencl zvlasSté¢ nedonoSenych
(4). Na diagnozu je tfeba myslet u BCG
vakcinovanych novorozenct od 5 mésict
do 4 let véku, u kterych lze predpokla-
dat podle Foucardovych kritérii (1. BCG
vakcinace u novorozence, 2. nebyl zjistén

Obr. 6. MRI levého kolenniho kloubu v sagitalni
(a), korondlni (b) a axialni (¢) roviné ukazalo
defiguraci distalniho konce femuru s hypoplas-
tickym medidlnim kondylem a atypickym zare-
zem ventralné v interkondylické oblasti medial-
niho kondylu. Pokrocild trikompartmentova
gonartroza.
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kontakt s TBC, 3. klinicky obraz odpovida
v literatufe popsanym pfipadim BCG oste-
itis, 4. histologicky obraz svéd¢i pro TBC)
jako etiologické agens BCG kmen. I po
zmén€ BCG vakciny se v soucasné dobé
v CR vyskytuje BCG osteitis, ne vsechny
pfipady se diagnostikuji. Pfi chirurgickém
zakroku je nutné zajistit biopticky material
ze suspektniho loZiska zanétu pro histolo-
gické a specifické kultivacni vySetfeni.

Podékovani

Za vysSetfeni MRI dékujeme pani
MUDr. Hané Vondfichové a pani
MUDr. Helené Stéithové z diagnostického
centra MEDISCAN - CHODOV v Praze.
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KONFERENCE ¢ CONFERENCE

6™ INTERANTIONAL WORKSHOP FOR
MUSCULOSKELETAL & NERUONAL
INTERACTIONS, MAY 8-11, 2008, KARDINAL
SCHULTE HAUS BERGISCH GLADBACH,
COLOGNE, GERMANY

PETRTYL M., DANESOVA J., MARIK 1.

Ve dnech 8.az11.kvétna 2008 se v Kolin€ nad Rynem v klaSternim aredlu Kardinal Schulte
Haus (obr. 1) konala konference International Society for Musculoskeletal and Neuronal
Interactions za predsednictvi Prof. D. Felsenberga, MD (Berlin) a Prof. E. Schonaum MD
(Cologne). Konferenci garantoval president spolecnosti ISMNI J.A. Gasser, PhD (Basel),
vedouci pracovnik Novartis Institutes for Biomedical Research Musculoskeletal Diseases.

Konference byla zaméfena na biologii kostni tkdné, na predikce fraktur, na léceni
osteoporozy, chrupavky, na neurondlni regulacni procesy a na funkce a disfunkce svala.
Néktera nejduleZitéjsi abstrakta jsou presentoviana v dalsim textu. Z CR se zGcastnila
pocetna skupina odborniki (RNDr. J. DaneSova, CSc., RNDr. D. Zemkova, CSc., MUDr. A.
Maiikova, prof. Ing. M. Petrtyl, DrSc., prof. Ing. J. Culik, DrSc., as. MUDr. M. Kuklik, CSc.,

B
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doc. MUDr. Ivo Mafik, CSc. a Ing. V. Klika). Jejich odbornd sdéleni byla prezentovana
v sekci posterd. Konference probihala v mimofiadné pritelské a pfijemné atmosféfe. Opét
se ukdzala vysokd spolecenskd uroven némeckého prostfedi, charakteristickd upfimnym
pfatelstvim, vstficnou kolegialitou, precisnosti a vytvofenim velmi tviir¢iho prostfedi pro

vSechny ucastniky.

PredloZeny vybér abstrakti jen orienta¢né dava pohled na velky rozsah problematik, na

které byla konference zaméfena.

FRACTURE PREDICTION AND
BONE STATUS ANALYSIS IN
CHILDHOOD: DIFFERENT TOOLS
AND PARAMETERS

Nicola J Crabtree and NJ Shaw

Birmingham Children s Hospital, Birmingham UK
Nicola. Crabtree@bch. nhs. uk, Nicola.
Crabtree@uhb. nhs. uk

A bone will fracture when the load
applied exceeds its ultimate strength.
However, its ultimate strength is a function
of several factors, bone mass or density,
material properties, and geometric pro-
perties.

Recently published guidelines state that
“Fracture prediction should primarily iden-
tify children at risk of clinically significant
fractures” and that dual-energy absorptiome-
try (DXA) is the preferred method of assess-
ment of fracture risk (ISCD 2007). However,
the well established size dependence of
areal BMD as measured by DXA can make
this choice of evaluation ambiguous and as
such the use of this technique in children
requires a clear understanding of the contri-
bution of allometry (bone size in relation to
body size) in bone development, in health
and disease, to enable accurate assessment
of current/future fracture risk.

The question then arises as to the most
appropriate technique in which to assess
bone health and fracture risk in children?
Considerable work has been performed in

this area to ascertain whether, with appro-
priate consideration of bone and body
size, suitable reference data can be esta-
blished to improve the diagnostic ability of
DXA In a recent study at our centre, seve-
ral approaches to reduce the effect of the
size artefact were assessed using a sample
of children with chronic diseases undergo-
ing routine clinical densitometry studies.
Different size adjustment techniques were
constructed, using the models investigated
with healthy school children, applying the
simple allometric estimations based on:
bone width, body height or bone area,
a functional aspect relating bone mass to
muscle mass or more complicated multi
level statistical models.

The overall outcome from the analysis
was that all size adjustment techniques
improved the specificity of DXA as a di-
agnostic tool for predicting fracture but
no one technique was significantly better
than another. The more clinically relevant
outcome was that, whilst DXA was relati-
vely sensitive and specific at identifying
children with vertebral fractures, especial-
ly using the bone mineral apparent density
approximation (BMAD), it was less suitable
for identitying children with long bone
fractures. The inability of DXA, to clearly
discriminate between children with long
bone fractures and children without fractu-
re, implies that an alternative technique to
assess long bone fracture risk is required.
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It is possible that measurements distant
from a long bone fracture site, such as the
lumbar spine, are too insensitive to pick
up a localised bone defect responsible for
the bone’s fragility. As such, it is feasible
that regional DXA measures of long bone
sites, such as the distal radius or distal and
proximal femur, may be more sensitive for
the estimation of fracture risk.

In fracture studies of otherwise healthy
children, similar results have been obser-
ved linking the relationship between bone
density and fracture. Additionally, in a mo-
re recent large epidemiological study of
fractures in healthy children, it has been
highlighted that there is an increased risk
of fracture with decreased bone area for
body size and reduced bone mass for bone
area and body size. Therefore, confirming
that it is the reduction of bone mass for
bone and body size which is important
rather than simply a reduction in areal
bone density.

An alternative technique for the assess-
ment of fracture risk in children could be
the use quantitative computed tomography
(QCT) or peripheral QCT (pQCT) as an
adjunct measure. If the QCT or pQCT mea-
surement system has sufficient image reso-
lution, it is possible to acquire information
on the different densities of cortical and
trabecular bone, assess geometric proper-
ties relating to bone size and distribution
and make estimates of bone strength and
hence potentially calculate risk of fracture.

Looking to the future, it may be possi-
ble to combine information from more
sophisticated three-dimensional measuring
techniques, such as MRI, QCT and high
resolution uCT, with more accessible two-
-dimensional measuring techniques such as
DXA and ultrasound, and improve on cur-
rent diagnostic accuracy. If improvements

to DXA accuracy are achievable, they may
potentially reduce the cost of investing in
further diagnostic measuring devices for
the paediatric population.

TENDONS CONTROL MUSCLE
FORCES AND BONE ADAPTATION:
CYBERNETICS OF THE TENDON-
MUSCLE-BONE-UNIT

Hans Schiessl
Stratec Medizintechnik Pforzheim, Germany
m.schiessl@novotecmedical. de

The main function of bone is to supply
mechanical support for locomotion. The
largest forces that act on bone are caused
by muscle contractions and transferred to
the bone via tendons. Due to lever arms,
jumping on one leg causes forces that can
be more than 10 times the body weight.
According to Hooke’s law the force cau-
ses a proportional deformation (strain). To
fulfill its mechanical function bone must
be able to adapt its strength to changes
in the magnitude and direction of muscle
forces so bones do not fracture or cause
pain during voluntary muscle contractions
(mechanostat). Alike tendons must be able
to adapt to increasing muscle forces. In
contrast to bone this adaptation process
occurs only until the end of the grow-
th phase and is not (or only to a small
amount) observed in adults.

Due to the lever arms (typically 3:1
between toes and the rotation axis of the
ankle joint and achilles tendon and the
rotation axis of the ankle joint) muscle
force must be 3 times the body weight to
keep the heel from the ground. The body
weight adds to this muscle force, so during
a static stand on the forefoot 4 time body
weight rests on the tibia. During one leg-
ged hopping the ground reaction force is
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typically 3-3.5 times the body weight. This
means a force of 12 to 14 times the body
weight acts on a tibia during one legged
hopping. For a body weight of 80kg that
would be almost 11000 Newton. The typi-
cal cortical cross sectional area of tibia and
fibula at 14% of the tibial length (the posi-
tion where the bone mass has its minimum
along the tibia) is around 350 mm?. So the
stress is ca. 32 N/mm?. The elastic modulus
of bone material is ca 15 GPa or 15000 N/
mm?. So the tibia and fibula would expe-
rience a deformation of 2100 pstrain or
0.21% of its original length during hopping
on one leg. The ultimate strength for bone
is ca 180 MPa. So there is a safety factor of
5.6 between the normal physiological load
and the fracture limit of bone. The same
considerations for the force on the Achilles
tendon during one legged hopping would
result around 8400 N for a person with
a body weight of 80 kg. The tensile streng-
th of the Achilles tendon is given in the lite-
rature as 120 MPa. So in order not to rup-
ture the cross sectional area of the Achilles
tendon must be at least 70 mm?.

Actually the Achilles cross section is
around 120 mm? for a man of 80kg body
weight. This estimation shows that the
safety factor for tendons is much smaller
than for bone. Uncontrolled muscle con-
traction by an electrical shock can result in
tendon rupture. To avoid tendon ruptures
due to voluntary muscle contractions Golgi
organs in the muscle-tendon interface act
as strain gauges and switch off the muscle
when a definite deformation is exceeded.
This also explains that the maximum volun-
tary muscle force cannot (or only to a very
small extent) be increased in adulthood by
any training. The ability of bone to adapt
to changes in the maximum muscle forces
is limited by a feedback loop of the ten-

dons that prevent ruptures from voluntary
muscle contractions.

NEW TREATMENT STRATEGY

ON NEURO-MUSCULO-SKELETAL
DISEASES IN CHILDHOOD AND
ADOLESCENT

Eckhard Schonau

Children’s Hospital, University of Cologne,
Cologne, Germany
eckhard.schoenau@uk-koeln.de

‘Whole Body Vibration (WBV) has been
recently introduced to improve impaired
biomechanical function of the musculos-
keletal system in adults. The therapeutic
principle is based on the activation of pro-
prioreceptive spinal circuits. These refle-
xes can be induced by upright standing on
a vibrating platform. The frequency of vib-
ration characterizes the type of activated
spinal reflective answer. Therefore, lower
frequencies decrease the muscular tonus
in contrast to higher frequencies increa-
sing the muscular tonus. The application
of vibrations increased bone formation
and the metabolism in skeletal muscles and
skin. Interestingly, WBV is characterized
to prevent the loss of bone and muscle
mass in immobilized adults. WBV improves
inter- and intramuscular co-ordination over
induction of high-frequent muscular con-
tractions of agonists and antagonists in the
neuromuscular system.

The present data characterizes the pre-
liminary therapeutic effects of the Cologne
Standing-and-Walking-Trainer powered by
Galileo on the mobility of children and
adolescents affected with diseases charac-
terized by a disease-related sarcopenia due
to physical immobilization. Patients of the
presented report were affected with osteo-
genesis imperfecta (OI), infantile cerebral
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palsy and Meningomyelocele (MMC).
Most participants were described to have
profited from the conducted exercising
program despite their original reasons of
immobilization. Moreover, the WBV was
accepted with a high compliance by all par-
ticipants. This heterogeneity and the lack
of a control group are limitations in this
trail. Nevertheless, the present data can be
regarded as preliminary results to enhance
the importance of this promising therape-
utic strategy to regain mobility in severely
motor-impaired children and adolescents.

DECREASED BONE MINERAL
DENSITY IN PATIENTS WITH
MUSCULAR DYSTROPHIES

Ann-Charlott Soderpalm!, Anna-Karin Kroksmark?,

Per Magnusson?, Anne-Christine Ahlander?,

Jon Karlsson!, Mar Tulinius?, Diana Swolin-Eide?

1. Department of Orthopaedics;
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Sahlgrenska Academy at Goteborg University,
Goteborg;
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Linkoping Sweden

ann-charlott.soderpalm@vgregion.se

Duchenne muscular dystrophy, an inhe-
rited X-linked recessive disorder and the
most common muscular dystrophy in chil-
dhood, implies an increased risk of oste-
oporosis. Becker muscular dystrophy has
a similar presentation to Duchenne, but
a relatively milder clinical course and these
boys stay often ambulant during childhood
and adolescence. Few studies have been
conducted on bone health in Duchenne
and Becker. This cross-sectional study exa-
mined bone mineral density (BMD) in 11
boys with Duchenne (10.8-19.5 years) and

6 boys with Becker muscular dystrophy
(10.8-18.9 years), most of whom were
being treated with low-dose prednisolo-
ne. The control groups comprised 11 and
6 age-matched heakhy boys (11.3-18.9
years, for both groups). Axial BMD and hip
BMD were measured using DXA (GE Lunar
Prodigy) and heel BMD using DXL Calscan
(Demetech).

BMD at all sites; total body (TB), TB
head excluded (HE), spine, hip (p<0.002)
and heel (P=0.001) were significantly lower
in die Duchenne group compared with the
control group as well as Z-scores for TB and
spine (p<0.002). BMD for TBHE, spine, heel,
and hip, were significantly lower also in the
Becker group compared with their control
group (p=0.031). However, no significant
differences could be found in TB BMD, or
Z-scores for TB and spine BMD, between
boys with Becker muscular dystrophy and
healthy age-matched individuals.

The relative mean percentage values, in
comparison with the control group, were
in the Becker group 87%, 86%, 89%, 82%,
and 73%, for TB, TBHE, spine, hip, and heel
BMD measurements, respectively, and the
corresponding values were 77%, 61%, 66%,
44%, and 12%, for the Duchenne group.

In conclusion, both Duchenne and
Becker muscular dystrophies are associated
with decreased BMD values in comparison
with healthy controls; however, the diffe-
rences were smaller in the Becker group.
We suggest that this could be due to the
better preserved motor function and mus-
cular strength in patients with Becker than
in Duchenne. Future studies are, however,
needed to elucidate the precise mechanis-
ms underlying our findings.
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THE INFLUENCE OF LONG-TERM
USE OF HORMONE REPLACEMENT
THERAPY ON BONE STRENGTH IN
POSTMENOPAUSAL WOMEN
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Introduction

Long-term effects of hormone replace-
ment therapy (HRT) on volumetric bone
mineral density, bone geometry and bone
strength are poorly understood. In this
study, case-control co-twin design was used
to investigate the association of HRT use
with volumetric bone mineral density, geo-
metry and bone strength of tibia.

Methods

Twenty-five 54-72-year-old (mean 61
years) monozygotic female twin pairs dis-
cordant for HRT participated in this study.
Of those on HRT, 14 women used estradiol
only, seven estradiol and progesterone,

and four tibolon. Peripheral quantitative
computed tomography (pQCT) was used
to measure total volumetric bone mineral
density (ToD), total cross-sectional area
(ToA) and compressive structural strength
(BSIcomp) of the distal tibia, and ToD, ToA,
cortical volumetric bone mineral density
(CoD), cortical cross-sectional area (CoA)
and structural bending strength (BSIbend)
of the tibial shaft. The influence of HRT
use was evaluated by intra-pair differences
expressed as percentage (HRT user/non-
-user®100-100). Significance of the differen-
ces between the HRT and non-HRT group
were tested by paired-samples t-test.

Results

The HRT and non-HRT groups did not
differ in body weight or physical activity.
The HRT co-twins had used HRT on ave-
rage for 8 years (range 1-25 years). The
HRT co-twins had on average 11% (95% CI,
4-17%, p<0.001) higher ToD and 23% (9-
38%, p<0.001) higher BSIcomp in the distal
tibia than the non-HRT co-twins. There
was no difference in ToA of the distal tibia
between the groups (p=0.419). In the tibial
shaft, the HRT co-twins had 6% (3-10%,
p<0.001) higher ToD, 3% (0.6-6%, p=0.022)
larger ToA, 5% (3-7%, p<0.001) higher
CoD, 7% (1-13%, p=0.016) larger CoA and
9% (3-15%, p=0.0006) higher BSIbend than
the non-HRT co-twins.

Conclusions

According to the results, obtained using
a genetically controlled design, the women
who had used HRT had denser and larger
bones leading to higher bone strength.
This suggests that long-term use of HRT is
beneficial to bone strength.
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BONE DENSITY AND
FUNCTIONING IN
POSTMENOPAUSAL WOMEN
ENGAGED IN VARIOUS PHYSICAL
EXERCISES

Povoroznyuk W, Slusarenko ON
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of Locomotor Apparatus, Institute of Gerontology
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Ukraine, Ukrainian Scientific-Medical Centre for
the Problems of Osteoporosis, Kiev, Ukraine
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Purpose

Influence of physical exercises on bone
density and functioning in postmenopau-
sal women.

Subjects

52 women of postmenopausal age were
divided into five groups: 1) attending yoga
class no less than 5 years, n=8; 2) jogging no
less than 5 years, n=12; 3) former gymnastic
champions with nearly 10-20-year sporting
life, n=10; 4) unengaged in any sports (con-
trol, n=13); and 5) postmenopausal women
(14.0+2.2 years, n=10) at around 65 years of
age, suffering from osteoporosis and doing
physical exercises with loads (1kg weight).
The women of the last group participated
in this study during 6 months. All women
were standardized by age, body weight and
post menopause duration.

Material and Methods

Bone tissue measurements of speed of
sound (SOS), broadband ultrasound atte-
nuation (BUA), Stiffness index (STF), T
and Z (SD) were performed by ultrasonic
densitometry (“Achilles+).

Results

The SOS parameter values were
(1526+12.8; 1529+5.1; 1534+9.3; 1520+8.4)
in groups 1, 2, 3 and 4, respectively, and
had no significant differences among
study groups. The BUA value was higher
in gr. 3 (113.743.1) in comparison with
gr.4(106+1.4;p<0.05). Its value did not have
significant differences in gr. 1 andgr.2
(106.5£3.4 and 110.4+2.8) compared to
control group value (106+1.4). The STF
values in gr. 1, gr. 2 and gr. 3 made respe-
ctively 78.3%5.6; 81.7+3.1 and 85.2+4.5 and
did not differ significantly from the control
(76.1 +3.1). The parameter Z (SD) regis-
tered in gr. 3 group versus gr. 4 had the
following meanings: 0.96+0.2 and 0.02+0.2
(p>0.05). In gr. 1 and gr. 2, this para-
meter was 0.0+0.5 and 0.4+0.3 (p>0.05).
Performance of physical exercises with
loads against the background of calcium
drugs intake by postmenopausal women
led to the increase of SOS parameter after
6 months of exercising in comparison with
its basal value (1497.3+5.7 and 1501.3+6.0,
p>0.05), while the values of BUA parameter
remained almost unchanged (66.3+1.9 and
71.7+4.2). The Stf parameter was 66.3+1.9
and 71.7+4.2; Z (SD) changed from -0.8+0.1
to -0.620.1 (p<0.05). Among women enga-
ged in jogging, yoga and former athletes,
the parameters BUA and Z (SD) had greater
values compared to women with passive
life style. In women doing physical exer-
cises with loads the SOS value increased,
evidencing for bone tissue elasticity impro-
vement after 6 months of observation.

Conclusion

Sports at young age and performance
of physical exercises with loads lead to the
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increase of bone density inflicts at the post-
menopausal period, as has been proved by
ultrasonic densitometry data.

“WHOLE BODY VIBRATION
IN JUVENILE IDIOPATHIC
ARTHRITIS - A PILOT STUDY
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Purpose

A high percentage of children with
juvenile idiopathic arthritis (JIA) are affec-
ted by significant deficits of muscle mass
and bone mass. Deficits in muscle force
and power are thought to be the most
important factor affecting bone mass in
JIA. Despite regular physiotherapy, these
changes persist especially in polyarticular
JIA and also occur in patients who achieve
remission. Whole body vibration (WBV)
might be an interesting technique to
improve muscle function, although arthri-
tis has been considered a contraindication
for WBV so far. The aim of this pilot study
was to assess the safety of WBV in JIA.

Methods

Patients suffering from the oligoarti-
cular or polyarticular form of juvenile idi-
opathic arthritis who did have an episode
of active arthritis involving the knee joint
within the year preceding the study but
had been in remission for a minimum of
8 weeks before study entry were eligible

to participate in a 3-months, home based,
whole body vibration training using the
GalileoTM platform. Before study entry
and at the end of the study, a MRI of the
affected knee was performed to assess the
synovia and synovial fluid as well as the
joint contour. Every month, muscle force
and power were assessed using a standardi-
zed one leg jump and two leg jump on the
Leonardo™ force plate.

Results

5 Patients have completed the study
so far. 4 of these patients accomplished
the three months study period without
any side effects. One patient had to finish
training after two months due to a gene-
ralized relapse of his arthritis following
a gastrointestinal infection. The median
increase in force for all patients was 30 %
and the median increase in power was 15%.
No abnormalities on MRI were seen in the
four patients who completed the study
regularly.

Conclusions

Whole body vibration can be used in
JIA with improvements in muscle force and
power. This might be important following
periods of active disease to quickly regain
muscle function and prevent long-term dis-
turbances of the musculoskeletal system. It
may nevertheless be anticipated that a cer-
tain percentage of patients will not be able
to do the intervention.
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ANTHROPOMETRIC ASPECTS
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DIAGNOSTICS
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Osteogenesis imperfecta (OI) is the
most common inborn disease characterized
by increased bone fragility. The aim of our
study was specitying of diagnostics of indi-
vidual types of OI with taking advantage of
clinical, precise anthropological, radiologi-
cal, biochemical, biomechanical and gene-
ric methods. Group of 55 patients (27 M/
28 F) aged from 1.5 to 56 years is followed
and treated in the Ambulant Centre for
Defects of Locomotor Apparatus in Prague.
Patients were classified into 7 types of the
OI according to both Sillence (1979) and
the new Glorieux (2003) classification. The
cohorts of patients were characterized with
the accent on body height, proportionality
of trunk and extremities, shape of thorax,
head, and nutritional status. All the collec-
ted data of patients were gathered into the
complex database and statistically evaluated
with the aim to find some relations among
anthropometric, clinical and biochemical
parameters. The most important parameters
distinguishing the types are body height and
length of lower extremities. Meanwhile the
type I is characterized by shortening of the
trunk, the type IV shows even more severe
involvement of length of lower extremities.
The most important factor which affected
the severity of disease was the type of
OI, determined by the severity of collagen
affection. Patients with more severe type of

OI have more fractures and severe deformi-
ties. Parameters explaining the variability
in body height among patients within the
same type of OI are: platyspondyly, defor-
mity of ribs and dentinogenesis imperfecta.
We also demonstrated lower body height in
patients with high urine deoxypyridinolin
level and decreasing of its level in patients
on antiresorptive therapy. We affirm that
the dividing of OI types according to the
new classification gives more consistent
pictures of the OI types.

AMELOGENESIS, DENTINOGENESIS
AND OSTEOGENESIS IMPERFECTA

M. Kuklik, J. Handzel, I. Mafik

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

honza kuklik @volny.cz

The bone and teeth dysplasias repre-
sent a numerous series of growth defects
of hereditary origin. Their symptomatology
exhibit a large scale of abnormalities which
are the aim of this presentation. From the
broad scale of diseases we demonstrate
following conditions:

- amelogenesis imperfecta
- dentinogenesis and/or osteogenesis
imperfecta.

In all our observed cases the clinical
examination was accompanied by genealo-
gical and laboratory showed some methods
as well as stomatological examination. The
analysis of our data showed some impor-
tant relationships between bone, hard den-
tal tissues and mesenchymal structures.

The most promising direction of our
further research seems to be the correlati-
on between osteoblasts and odontoblasts
in selected cases of osteogenesis imperfec-
ta with inborn defects of collagen L.
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The precise ethiopathogenetic know-
ledge promotes the correct genetic diag-
nostics.

Keywords: bone and dental tissues,
hereditary disorders, genetic prevention.
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Introduction

Provision of a long-term functional stabi-
lity of the lifeless replacements in the live
surroundings is a complex of very uneasy
tasks. The development of replacements
for a human skeleton follows the path of
proposal and investigation of such materi-
als whose mechanical properties are very
similar to biomechanical properties of
a subchondral bone and whose biophy-
sical and biochemical interactions with
the surrounding living tissue do not cause
necroses, or do not lead to any initiation of
other pathological processes. Bio-physical/
Bio-chemical fixation of replacements to
the tissue depends principally:
a) on the mechanical and chemical pro-
perties the replacements and the tis-
sue;

b) on the stress-strain distributions in
tissue and replacement,

¢) on the organization and stability of
collagen molecules adsorbed to modi-
fied surfaces of replacements and

d) on me good proliferation of preos-
teogenic and osteogenic cells on the
surface of replacement. Our activi-
ties were aimed at the proposal and
the bio-mechanochemical investigati-
ons of the collagen mediator fibres
connecting the polymer matrix (made
from COC-blend, i.e. from cydoolephi-
ne-blend) with the subchondral bone.
Methods: Surface modifications of the
COC-blend polymers and their relati-
on to the collagen immobilization

The mediator CPGf films (composed
from collagen - II. type, proteoglycans and
growth factors) were applied on the COC-
blend surface. In order to provide physical
bonds between the surface of an artificial
replacement and the atoms of collagen, the
surfaces of COC (cycloolefine) polymer
matrix were modified by the action of
oxygen and nitrogen plasma. “When the
plasmatic modification was conducted in
the microwave oven, the surfaces with
the highest hydrophilicity were obtained
when the oxygen or nitrogen pressure
was 1 Pa, with a double exposure taking
place always for 5 seconds. The measured
C Is spectra of electrons showed, with the
exception of the mother line, at 284.8 eV,
the presence of other three components
with binding energies higher by 1.5, 2.9
and 4.3 eV. These components can be inclu-
ded in groups C-O, C=0O and O-C=0O. For
examining the collagen adsorption, stable
samples whose surface composition did
not change in time were used. The occur-
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rence of adsorbed collagen was identified
as a line of N Is electrons in the spectrum.

Results

The modulus of elasticity of the investi-
gated COC-blend has been experimentally
verified (E = 0,45-0,62 GPa). Verifying the
CPGh films on the COC surface (in vitro)
showed very good cell proliferation and
cell differentiation. The hybrid composites
COCblend with the surface coated with
GAG have well-controlled material charac-
teristics. We proved that the plasma treat-
ment leads to an increase of oxygen content
and formation of surface chemical groups
such as C-O, C=0, O-C=0 and even C-O-O.
Concerning the nitrogen treatment, we
obtained a well oxidized surface with a ra-
tio O/C similar to oxygen plasma. After plas-
ma treatment, the amount of oxygen and/or
nitrogen groups increases. The modified
surface exhibit enhanced adsorption of col-
lagen and improvement of its adhesion. The
stronger bonding explains the higher quan-
tity, the better organization and the better
stability of collagen molecules adsorbed on
oxidized COC-blend surfaces.

MODELLING OF THE BONE
STRUCTURE AFTER HIP JOINT
REPLACEMENT*

Klika Vaclav, Marsik Frantisek, Ivan Landor
Institute of Thermomechanics, CASv.v.i, Prague;
Dept. of Mathematics, FNSPE, Czech Technical
University, Prague, Czech Republic
klika@it.cas.cz

Aim
The great unknown in the joint-repla-

cement problem is how will the bone
respond in terms of remodelling to new

stress-strain field in bone after the repla-
cement. In other words, the joint implant
creates a very new conditions for the
natural remodelling processes. We studied
bone remodelling using our biomechanical
model that is in keeping with the facts that
the driving force of the remodelling pro-
cess is the dynamic loading but also with
the substantial influence of the biochemi-
cal control - OPG concentration.

Method

Mathematical formulation of three sta-

ges of bone remodelling processes:

1. bone resorption based on the osteoc-
last activity,

2. bone deposition based on the osteo-
blast activity and

3. bone growth control established
on RANK/RANKL/OPG pathway -
RANKL/OPG balance.

Bone responds to applied loading by
modifying its inner structure with the help
of osteoclasts and osteoblasts. By remo-
ving or adding (eventually by narrowing
or thickening) osteons the bone adapts its
structure to keep the stresses and strains in
proper bounds. We calculate the change of
molar concentration of osteocytes in bone
from where we assess the corresponding
change in osteons.

Results-Conclusions

The stress-strain changes in the sur-
roundings of the hip-joint implant and
living bone influence the bone remodel-
ling process dramatically. Clinical obser-
vations shows, that in the course of time
the denser regions in the bone shift in the
distal direction towards the implant tip.
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These changes are not patient-specific as
can be observed from X-ray pictures of
patients with various habits and healthy
conditions. Thus they may be considered
as some general answer of bone remo-
delling to new conditions determined by
the implant. Our prediction based on the
numerical simulation has the same pattern
of BR response.

*The content of this contribution parti-
ally overlaps with a presentation being pre-
pared for IUTAM congress in August 2008.
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ZPRAVY ¢ NEWS

INFORMOVANY SOUHLAS V LEKARSKE GENETICE
INFORMED APPROBATION IN MEDICAL GENETICS

Povéfend komise odbornikii pfi vybo-
ru Spole¢nosti lékaiské genetiky CLS JEP
ve slozeni Doc. Kozich, MUDr. Gregor,
MUDr. Havlovicova , Mgr. Frankova
a prof. Martdsek vypracovala ndvrh infor-
movaného souhlasu, ktery by byl pouZzitelny
pro pracoviSté€ zabyvajici se genetickym
poradenstvim a testovinim. Komise vycha-
zela z nékterych obdobnych zahrani¢nich
dokumentd, které byly modifikoviny s ohle-
dem na nasi situaci. Navrh byl opakované
diskutovin, pfepracovavin a doplfiovian na
spole¢nych jednanich komise a vyboru SLG.
Cely proces pfedstavuje vice nez jednoroc-
ni aktivitu vSech participanti. Findlni doku-
ment, ktery prosel i legislativnim odborem
MZ CR, je dle nizoru vyboru SLG vhod-
nym vzorem informovaného souhlasu pro
genetickd pracoviSté. ZajiStuje dostate¢né
pouceni o cilech a smyslu navrhovanych
vySetfeni a umoznuje vySetfované osobé
autonomni rozhodnuti o jejich provedeni.

Spolecnost lékaiské genetiky CLS JEP
vydavd po prostudovani mezindrodnich
a narodnich pravnich norem a etickych
doporuceni, po projednani s legislativnim
odborem MZ CR a po kone¢ném schvileni
vyborem SLG dne 11. ¢ervna 2008

Doporuceni tykajici se
informovaného souhlasu pro
geneticka laboratorni vySetfeni

1. Toto doporuceni je ur¢ené vSem zdra-
votnickym pracovnikim a odbornym

pracovnikiim ve zdravotnictvi jako
voditko pro zajisténi informovaného
souhlasu pfed genetickym laborator-
nim vySetfenim. Analyzy dédi¢ného
materidlu pro identifikaci osob nejsou
pfedmétem tohoto doporuceni

Pfi absenci mezinarodné pfijaté defi-
nice povazuje vybor SLG za genetické
laboratorni vySetfeni takové analyzy
lidskych chromosomt, DNA, RNA,
proteind, metabolitt, které jsou pro-
vadéné z Kklinickych davodu a to za
ucelem prokizani dédicné dispozice
pro nemoc vcéetné ucell preventivnich
nebo pro volbu vhodné 1écby.
Klinickd vyuzitelnost provadénych
genetickych laboratornich vySetfeni
musi byt podloZena souc¢asnymi védec-
kymi poznatky zaloZenymi na dtika-
zech (v anglictiné ,evidence based
medicine®).

Osoba, které je nabizeno genetické
laboratorni vySetfeni ma priavo na
autonomni rozhodnuti stran vySetfe-
ni a dalsiho naklddani s genetickym
materidlem a informacemi ziskanymi
béhem vysetfeni.

Informovany souhlas je viceslozkovy
proces, pii némz je vySetfovand osoba
seznamena odpovidajici formou s tce-
lem nabizeného vySetfeni, jeho rozsa-
hem, limitaci vySetfeni a moZnosti neo-
¢ekavanych ndlezti, pfedpoklidanym
prospéchem a moznymi negativnimi
dopady pro vySetfovaného/vySetfova-
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nou a jeho/jeji ptibuzné. VySetfovana
osoba je dile seznimena s alternati-
vami k nabizenému vySetfeni, s moz-
nostmi uchovani vzorkd, jejich dalsiho
vySetfeni a variantami pro informo-
vani osob opriavnénych znit vysledky
vySetfeni. Na zdkladé tohoto pouceni
pfijima vySetfovand osoba autonomni
rozhodnuti tykajici se vySe uvedenych
skutecnosti.
Informovany souhlas se sklidd kromé
situaci uvedenych v bodé 11 tohoto
Doporuceni ze dvou nepominutelnych
soucasti, bez nichz nelze udéleny sou-
hlas povazovat za platny: a/ z osobniho
pohovoru vySetfované osoby s léka-
fem a b/ z rozhodnuti o rozsahu vySet-
feni, o dalSim nakladani se vzorkem
a se zjisténymi informacemi zavrSené
podepsanim formulafe. Podle klinické
situace lze vySetfované osobé poskyt-
nout pisemnou informaci nebo odkaz
na webovou stranku SLG CLS JEP, a to
bud' pred nebo po rozhovoru vysetfo-
vaného osoby s lékafem.

Proces informovaného souhlasu probi-

ha vzdy za ucasti 1ékafe se specializaci

v oboru Iékafska genetika v nasleduji-

cich situacich:

a. Stanoveni diagnosy u nemoci s vel-
mi vyraznou genetickou komponen-
tou (de facto vysoce penetrantni
monogenni nemoci, chromosomové
aberace a mitochondriilni onemoc-
néni) za pouziti metod cytogenetic-
kych a molekularné genetickych

b.Presymptomatické testovani osob
v riziku pro zavaznou dosud nelé-
Citelnou geneticky podminénou
nemoc s vysokou penetranci
a s pozdnim ndstupem u nizZ neexis-
tuji preventivni opatfeni; v téchto
pfipadech je nezbytné dodrzet vice-

10.

stupfiovy protokol informovani se
zapojenim psychologa a s posouze-
nim psychosocidlnich aspekti a ri-
zika psychotraumatizace tak, jak je
zaveden napf. u M.Huntington.

c. Prediktivni testovini osob pro
nemoci s vyraznou genetickou kom-
ponentou a vySetrovani takovychto
genetickych faktort pro preventivni
ucely a stanoveni terapie

d.VySetfeni nosiCstvi pro recesivni
nemoci, chromosomové balancova-
né aberace a mitochondridlni one-
mocnéni

e. Cilené prenatilni vySetfeni meto-
dami cytogenetickymi, molekuldrné
genetickymi a biochemickymi

f. VeSkera dalsi genetickd vySetfeni
slouzici pro ucely reprodukcénich
rozhodnuti

U osob nezletilych (tj. mladSich 18-ti
let) lze geneticka laboratorni vySetie-
ni provést pouze pro situace uvede-
né v bodu 7a; v pfipadé manifestace
nemoci pred 18.rokem véku i dle bodu
7c. V pfipadech hodnych zvlastniho
zfetele a po konzultaci s klinickym
genetikem a pravnimi zastupci nezle-
tilého lze provést genetické labora-
torni vySetfeni pred 18.rokem véku.
Rozhodnuti ohledné genetického labo-
ratorniho vySetfeni provadi u osob
nezletilych zakonny zastupce, indiku-
jici 1ékar ptihlizi k vyjadfeni nezletilé-
ho/nezletilé a k aktudlni arovni jeho/
jejich rozumovych schopnosti.

U osob zbavenych zpusobilosti k prav-

nim tkontm se postupuje podle plat-

nych pravnich predpist.

Pfi genetickém vySetfeni alelickych

variant s nizkou penetranci (zejména

u komplexnich nemoci) se mtliZze pro-

cesu informovani vySetfované osoby
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11.

12.

ve spoluprici s genetikem ucastnit

i 1ékat bez specializace v oboru lékar-

ska genetika, musi v8ak byt splnény

vSechny podminky v bodech 3, 4,526

tohoto doporuceni

Pro niZe uvedend geneticka labora-

torni vySetfeni probihd informovany

souhlas v upravené podobé:

a. Populacni téhotensky screening

b.Vy3Setfeni metaboliti nebo enzy-
mu ke zjiSténi pritomnosti dédi¢né
metabolické nemoci

c. Celopopula¢ni  novorozenecky
screening geneticky podminénych
endokrinopatii a dédi¢nych metabo-
lickych poruch na tirovni metabolitli
nebo proteint

Pro genetické laboratorni vySetfeni
podle bodu 1la az 1lc doporucuje
vybor SLG CLS JEP, aby vysetiovanym
osobam nebo jejich pravnim ziastup-
cam byly k disposici zjednodusené
pisemné informace. Tyto pisemné
informace obsahuji podrobnosti o cha-
rakteru a ucelu nabizeného vySetfent,
jeho rozsahu, limitaci vySetfeni a moz-
nostech neocekavanych nalezi, pfed-
poklidaného prospéchu. Vysetrované
osoby nebo jejich zakonni zastupci
musi byt informoviny o moZnosti
vySetfeni odmitnout. Dile musi byt
vySetfenym osobim poskytnuta v pfi-
padé zijmu mozZnost osobniho poho-
voru s lékafem. Podpis formulire
informovaného souhlasu neni u vySet-
feni podle bodu 11a az 11¢ pozadovan,
odmitnuti screeningového vySetfeni
v8ak musi byt provedeno pisemnou
formou.

Laboratof provadéjici genetickd labo-
ratorni vySetfeni podle bodu 7 a 10
tohoto Doporuceni musi mit pred

13.

zahijenim vySetfeni k dispozici jeden
stejnopis formulafe informovaného
souhlasu (nebo kopii potvrzenou poza-
dujicim lékafem); bez dodani tohoto
formuldfe nemiuzZe laboratof zahdjit
vySetfeni vzorka biologického materi-
alu kromé situaci, kdy hrozi nebezpeci
z prodleni. Vysledek genetického labo-
ratorniho vySetfeni v situacich uvede-
nych v bodu 7 a 10 nesmi laboratof
vydat, pokud nema k dispozici pode-
psany formulaf informovaného souhla-
su nebo kopii potvrzenou pozadujicim
Iékafem.

Blizs$i informace, vzory pouceni pro
pacienta a formulife informované-
ho souhlasu jsou pfilohou tohoto
Doporuceni a jsou volné k disposici ke
stazeni na adrese www.slg.cz v sekci
Dulezité dokumenty.

Vybor Spolecnosti Iékarské
genetiky CLS JEP

Prof. MUDr. Petr Goetz, CSc, pfedseda,
Prof. ing. Kyra Michalova, DrSc,
mistopredsedkyné

MUDr. Lenka Foretova, PhD,
mistopredsedkyné

MUDr. Vladimir Gregor, mistopfedseda
RNDr. Alexandra Oltova, védecky tajemnik
MUDr. Véra Jittnerova

Prof. MUDr. Milan Macek, DrSc

Prof. MUDr. Radim Brdicka, DrSc

Prof. RNDr. Marie JaroSova, DrSc

Prof. MUDr. Jifi Santavy, CSc

Prof. MUDr. Jifi Zeman, DrSc

Doc. MUDr. Alice Baxova, CSc

MUDr. Ivan Subrt
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VZOR - INFORMOVANY SOUHLAS V LEKARSKE GENETICE

Souhlas vySetfované/ho (zakonného zastupce)
s genetickym laboratornim vysetfenim

JMENO VYSetrované/ho: ... ... o e
ROANE ISl ..o
A. Prohlaseni l1ékafe

Prohlasuji, Ze jsem vysvétlil podstatu a ucel genetického laboratorniho vySetfeni vySetfo-
vané/mu (zdkonnému zastupci) zpusobem, ktery byl podle mého soudu srozumitelny. Rovnéz
jsem vySetfovanou osobu seznidmil s moznymi vysledky a s diisledky toho, Ze by se vySetfeni
nezdafilo nebo nebylo informativni. Sezndmil jsem vySetfovanou osobu (zikonného zistup-
ce) i s moznymi problémy a disledky v pripadé odmitnuti tohoto vySetieni. Vysledky labo-
ratorniho vysetfeni budou duvérné a nebudou bez souhlasu vySetfované osoby/ziakonného

zastupce sdélovany tfeti strané, pokud platné pravni predpisy neurcuji jinak.

JMENO LEKATE: . ...

B. Prohlaseni vySetiované osoby

Potvrzuji, Ze mi bylo poskytnuto genetické poradenstvi ke genetickému laboratornimu
vySetieni. V§e mi bylo sdéleno a vysvétleno srozumitelné, bylo mi umoznéno si vSe fidné,
v klidu a v dostate¢né ¢asové lhuté zvazit, mél(a) jsem také moznost zeptat se 1ékare na vse,
¢emu jsem nerozumél(a), nebo co povazuji za podstatné.

B.1 Souhlasim s provedenim téchto vysetfeni:

Cytogeneticka vySetieni:
O karyotyp (analyza chromosomi1)

JANG:
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Molekularné geneticka vysSetfeni:

JANG:
Jina vySetfeni:

Ze vzorku:
O zilni krev O pupecnikovd krev O plodova voda
O placenta O sliny O tkan: ktiZe, sval

JIN:
* vybranou variantu oznacte

B.2 Dale si preji nasledujici:

® Abych s vysledky genetického laboratorniho vySetfeni: byl(a) / nebyl(a) seznimen(a)*
® Aby o vysledku vySetfeni byly informovany nasledujici osoby:

® Souhlasim / nesouhlasim *s pfipadnym zapsanim mé osoby do registru nemocnych
s chorobou:

* vybranou variantu oznacte

B.3 Rozhodl(a) jsem, Ze se vzorkem bude po ukonceni testovani
nalozeno takto:

® Pokud to bude moZzné, bude muj vzorek (vzorky) skladovan pro dalsi analyzu prove-
denou k mému prospéchu a prospéchu mé rodiny, ale vZdy budu pred dalSim vySetfe-
nim poucen a nové navrhovand geneticka laboratorni vySetfeni budou provedena az
s mym aktualnim informovanym souhlasem.

® Muj vzorek (vzorky) bude po provedeni genetického laboratorniho vySetfeni zlikvi-
dovan s tim rizikem, Ze nebude jiZ mozné v budoucnosti vysledek vySetfeni v pripadé
potfeby znovu ovérit a pro dalsi genetické testovani bude nutny novy odbér materialu.

® Souhlasim s anonymnim vyuZzitim DNA (tzn. vzorek DNA ztistane uchovan pouze pod
identifika¢nim ¢iselnym kodem) k 1ékafskému vyzkumu

® Nesouhlasim s anonymnim vyuzitim DNA k 1ékafskému vyzkumu
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O NG .
Na zakladé tohoto pouceni prohlasuji, Ze souhlasim s provedenim vyznaceného
genetického laboratorniho vySetieni za vySe uvedenych podminek.

Jsem si védom, Ze sviij souhlas mohu kdykoliv odvolat.

Podpis vySetfované osoby (zakonného zastupCe). . .........coiiiiiiiiiiiii e

JMENO ZAkONNENO ZASTUPCE: . ...\ttt ettt

ROANE CiSl0: . ..o

Nesouhlas vySetfované osoby (zakonného zastupce) s genetickym
laboratornim vySetienim - negativni revers

JMENO VySetrovan€ho: ... ...... . e
ROANE CISIO: . ...
A. Prohlaseni 1ékaie

Prohlasuji, Ze jsem vysvétlil podstatu a ucel genetického laboratorniho vySetfeni vySet-
fované/mu (jejimu zakonnému zastupci) zpusobem, ktery byl podle mého soudu srozumi-
telny. Rovnéz jsem ho/ji seznamil s pfedpokladanou uspésnosti, s dusledky toho, Ze by se
vysetfeni nezdafilo nebo nebylo informativni. Sezniamil jsem vySetfované/ho (zikonného

zdstupce) i s moznymi problémy a dasledky v pfipadé odmitnuti toho vySetieni.

JMENO LEKATE: . ...
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B. Navrhované genetické laboratorni vysSetieni:

Cytogeneticka vysetfeni:
Karyotyp (analyza chromosomil)

JING:
Molekularné geneticka vySetreni:

VySetfeni pro ChOrODU: . ... ... o

JINE:
Jina vySetfeni:

Ze vzorku:
O Zilni krev O pupecnikovd krev O plodova voda
O placenta O sliny O tkan: kGzZe, sval

JANG:
* vybranou variantu oznacte

C. Prohlaseni vySetfované osoby

Potvrzuji, Ze mi bylo poskytnuto genetické poradenstvi k navrhovanému genetickému
laboratornimu vySetfeni. VSe mi bylo sdéleno a vysvétleno srozumitelné, bylo mi umoz-
néno si vse fadné, v klidu a v dostate¢né casové lhiuité rozvazit, mél(a) jsem také moznost
zeptat se 1ékafe na vSe, cemu jsem nerozumél(a), nebo co povazuji za podstatné.

Na zikladé tohoto pouceni prohlasuji, Ze nesouhlasim s provedenim vyse vyznace-
nych genetickych laboratornich vySetfeni s védomim vSech nasledkt, na které jsem
byl(a) upozornén(a).

Podpis vySetfované osoby (zakonného zastupce)..............c.oooiiiiiiiii ...
N Dne:........ooo oo
JmENO zAkoNNENO ZASTUPCE: ... ..ottt
ROANE CISLO: . ..o
Vztah kK vySetfované 0soDE: . ... ...
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D. Prohlaseni svédka

Potvrzuji, Ze vySetfovana osoba odmitd podepsat souhlas s navrhovanymi genetickymi
laboratornimi vySetfenimi
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| PRIHLASKA
radného clena
Spolec¢nosti pro pojivové tkané CLS JEP

| THHIIETH o a0 o gln o o o o o o N T A TMENGCINE . & T .
i A s R . W, W
| Datum narozeni ..................... Rodnécislo ...........................
| Adresa pracoviSte .. ... ... ...
I - PSC D:D ED
Telefon .............................. LEDC oo oo000000000000000 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 1ékafské
| spolecnosti J. E. Purkyné.

| Stanovisko organizacni slozky:

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

Ptihlasku do spolec¢nosti doructe na adresu:
Spole¢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.

5



INFORMACE O SPOLECNOSTI PRO POJIVOVE
TKANE CLS J. E. PURKYNE (SPT)

Vazena pani kolegyné¢, vazeny pane kolego,

dovolujeme si Vas informovat o moznosti stit se ¢lenem Spole¢nosti pro pojivové tkané
(SPT), ktera v roce 2004 navizala na plodnou desetiletou c¢innost Spolec¢nosti pro vyzkum
a vyuziti pojivovych tkdni vedenou panem prof. MUDr. M. Adamem, DrSc. Poslinim SPT je
podpora rozvoje vyzkumu pojivovych tkani, Sifeni novych poznatku tykajicich se vSestrannych
analyz tkani z obecného pohledu, modernich klinickych pfistupt k diagnostice a 1é¢bé. Dalsim
poslanim SPT je usnadnéni stykd mezi jednotlivymi odborniky navizinim spoluprice s riznymi
védeckymi, odbornymi, vyrobnimi a farmaceutickymi spole¢nostmi.

Védecké poznini a aplikace nejnovéjsich poznatkti v klinické praxi nabyly v poslednich letech
nebyvalého zrychleni, a to nejenom v zahranici, ale i u nds. Tato skute¢nost bezprostiedné souvisi
s kvalitativnim rozvojem poznani i v nebiologickych védach a v modernich inzenyrskych pfistu-
pech. Stile vice se prokazuje, Ze vSe se v§im souvisi - neni nihodou, Ze nové poznatky a objevy
vznikaji na rozhrani obort a riznych védnich disciplin. Lidskd spolec¢nost v poslednich deseti-
letich dosahla nové civiliza¢ni kvality - ve v€dé€ a v jejich aplikacich zcela jisté, avSak v moralce
a etice ne tak priliS. Biomedicina je v soucasné dobé rozsahlou interdisciplinarni 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 vefejnosti a specialistim v klinické praxi nejnovéjsi
poznatky v oblasti pojivovych tkani. SPT je i spolecenskou organizaci klinickych pracovniku,
védcu, pedagog, ktera si klade za cil spolecensky sbliZit nejenom pracovniky v aktivni sluzbé,
ale i kolegyné a kolegy v diichodovém véku a v neposledni fadé i studenty a mladé doktorandy
z vysokych 8kol, universit a akademickych astava.

SPT bude organizovat béhem kazdého roku alespoii dvé odborna a spolecenska setkdni, kde
vedle odbornych pfinost bude kladen duraz také na spolecenské - pratelské diskuse vSech vas,
ktefi nechtéji stagnovat, a ktefi nechtéji premyslet o novych poznatcich izolované a osamocené.
Pro uhrazeni nejzikladnéjSich naklada na korespondenci se ¢leny spolecnosti, jejich informova-
nost a poradani odbornych kolokvii, symposii a spole¢enskych odbornych setkani byl stanoven
rocni ¢lensky prispévek pro aktivni kolegyné a kolegy 200 K¢ a pro studenty a du-
chodce 100 K¢.

SPT'vydava casopis Pohybouvé iistroji - pokroky ve vyzkumu, diagnostice a terapii, do kterého se i vy
muzete aktivné zapojit odbornymi ¢lanky, vasimi zkuSenostmi a slune¢nou pohodou. Pfedplatné
casopisu je 300 K¢ rocné, pro zahrani¢ni odbératele 12 Euro.

Mili kolegové, nestlijte (pro katastrofilni nedostatek ¢asu) opodil a pfipojte se k ceské inteli-
genci - v oblasti pojivovych tkini, ke které i Vy zcela jisté patfite. V nasi krasné ¢eské zemi je
tfeba, aby prameny poznini byly stile Zivé a permanentné udrZované. Poslini kazdého z nis
neni nihodné. Jsme velice zavizani nasim predkam, ktefi rozvijeli kvalitu odbornosti v nasi zemi.
Nepfipustme utlum védy u nds. Nenechme se zmanipulovat programovanou lhostejnosti, vyrus-

tajici z neodbornosti, zavisti a z patologického prosazovini ekonomicko-mocenskych zajmua.

Tésime se na Vas a na Vase zkusenosti - prijd'te mezi nas!

Za vybor spolecnosti:

Doc. MUDr. Ivo Mafrik, CSc. - predseda

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

Ing. Jana Zelenkova - pokladnik




INFORMATION ABOUT SOCIETY FOR CONNECTIVE
TISSUES CMA J. E. PURKYNE (SCT)

Dear Sir/Madam, dear Colleagues,

We have great pleasure to inform you about the possibility of joining the Society for
Connective Tissues (SCT) that was established in 2004 in order to continue the ten-year fruit-
ful activities of the Society for Research and Use of Connective Tissue headed by Professor M.
Adam, MD, DSc. The activities of the SCT are aimed at supporting the research development in
the field of connective tissues, the dissemination of knowledge related to the all-purpose analy-
ses of the tissues in general, and the application of the up-to-date approaches to the diagnostics
and clinical practice. Further, the SCT is determined to facilitate contacts between the respec-
tive specialists by means of collaboration with various research, professional, production and
pharmaceutical companies.

In the last few years, the scientific knowledge and the application of the latest findings in the
clinical practice have accelerated on an unprecedented scale, not only abroad, but also in this
country. This fact is closely connected with the qualitative development of the knowledge in the
non-biological sciences and in the up-to-date engineering approaches. The fact that all things
are mutually connected is becoming more and more evident. It is fairly obvious that the new
knowledge and discoveries arise on the dividing line between the different fields and disciplines
of science. In the last few decades, the human society has reached the new qualities of civiliza-
tion. This applies, in particular, for the disciplines of science and their applications; however, this
statement can hardly be used with reference to the moral and ethical aspects of the human lives.
At present, the biomedical science is a wide-ranging interdisciplinary science which, in case of
lack of cooperation with other scientific disciplines, would be condemned to stagnation. That is
the reason why the SCT is aimed at integrating the specialists both within the biomedical science
and within the engineering fields.

The priority objective of the SCT is to present the professional public and specialists involved
in the clinical practice with the latest knowledge in the field of connective tissues. The SCT is
also a civic society whose aim is to bring people close together by joining members of the clini-
cal staff, researchers and teachers including the retired ex-colleagues and, last but not least, the
undergraduates and PhD students from universities and academic establishments.

The SCT is planning to organize at least two professional and social meetings each year. Beside
the professional contribution of these meetings, emphasis will be laid on social activities - infor-
mal discussions of all those who do not want to stagnate and who do not want to acquire the new
knowledge in solitary confinement.

The annual membership fee is 200 Czech crowns for full workers, and 100 Czech
crowns for students and pensioners. This membership fee shall be used to cover the basic
costs on correspondence with the members of the Society in order to inform them about orga-
nizing colloquiums, symposiums and social meetings.

The SCT is also engaged in publishing of the interdisciplinary journal entitled Locomotor
System - Advances in Research, Diagnostics and Therapy. You are invited to contribute to the
journal writing professional articles, exchanging experience or, simply sharing your opinions.
The annual subscription is 300 Czech crowns, for foreign subscribers 12 euros (incl.
shipping).

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



obliged to our ancestors who had developed the qualities of proficiency in this coun-
try. Do not allow the decline of science. Do not let the programmed indifference
arising from lack of professionalism, enviousness, and pathological promotion of
economic and power interests manipulate us.

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

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

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

Jana Zelenkova, Eng. - treasurer
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SMERNICE AUTORUM e INSTRUCTIONS FOR AUTHORS

TEMATIKA PRISPEVKU

K uvefejnéni v casopise Pohybové
astroji se pfijimaji rukopisy praci z oblas-
ti pohybového ustroji ¢lovéka, které se
tykaji predevsim funkce, fyziologického
i patologického stavu kosterniho a svalo-
vého systému na vSech urovnich pozna-
ni, diagnostickych metod, ortopedickych
a traumatologickych problémi, pfislusné
rehabilitace a 1é¢ebné i preventivni péce.
Predmétem zdjmu jsou tymové price z obo-
ru détské ortopedie a osteologie, dile pro-
blémy z oboru biomechaniky, patobiome-
chaniky a bioreologie. Casopis méd zdjem
otiskovat ¢linky kvalitni, vysoké odborné
arovné, které ptindseji néco nového a jsou
zajimavé z hlediska aplikaci a nebyly dosud
nikde uverejnény s vyjimkou ve zkracené
formé.

Redakce pfijimd pavodni price a ka-
suistiky, souborné c¢linky, které informuji
o soucasném stavu v prislusnych oblastech
souvisicich s pohybovym dstrojim a abstrak-
ty prispévkil z nirodnich a mezinirodnich
konferenci, vénovanych hlavné pohybo-
vému ustroji. Pavodni priace a kasuistiky
doporucuje publikovat v anglickém jazyce.
Rukopisy jsou posuzovany dvéma (nékdy
i tfemi) oponenty redakcni rady.

Pfispévky, uvefejnované v casopise,
jsou excerpovany v periodickych prehle-
dech EMBASE/Excerpta Medica, vydava-
nych nakladatelstvim Elsevier. Pfi vybéru
pfispévka k uverejnéni divime prednost
rukopisim, zpracovanym podle jednot-
nych pozadavki pro rukopisy, zasilané
do biomechanickych casopisi - Uniform
Requirements Submitted to Biomedical
Journals (Vancouver Declaration, Brit. med.
J., 1988, 296, pp. 401-405).

UPRAVA RUKOPISU

Rukopis se piSe v textovém editoru ve
formatu doc, rtf. Na pfilozeném vytisku
vyznacte zafazeni obrazku a tabulek do
textu.

Na titulni strané uvedte nazev ¢lanku
pod nim jméno autora, pfipadné autorq,
ufedni ndzev jejich pracovisté a konecné
adresu prvniho autora. U ¢eskych rukopist
uvadéjte ndzev Clinku a pracovisté také
v angli¢tiné. Na dalsi strané uved'te strucny
souhrn (do 100 slov), ktery ma informovat
o cilech, metodach, vysledcich a zivérech
prace, doplnény prekladem do anglictiny.
Za nim pfipojte nejvyse Sest klicovych slov
v cestiné resp. anglictiné.

Vlastni text je u ptivodnich praci obvyk-
le rozdélen na uvod, material a metodiku,
vysledky, diskusi, zavér a pfipadné podé-
kovani. Souborné referity, diskuse, zpra-
vy z konferenci apod. jsou bez souhrnu
a jejich clenéni je diano charakterem sdé-
leni. Pfed zacitky jednotlivych odstavct
vynechivejte pét volnych mezer. Jednotlivé
odstavce by mély mit alespon Ctyfi strojové
fadky. Slova, kterd maji byt vytiSténa prolo-
Zené podtrhnéte preruSovanou ¢arou nebo
uvadéjte v prolozené uprave.

TABULKY A OBRAZKY

Tabulky pfedkladejte kazdou na zvlast-
nim listé s pfislusnym oznacenim nahofe.
Obrazky kreslete ¢ernou tusi (fixem) na
pauzovaci papir. Fotografie musi byt profe-
siondlni kvality. Vyobrazeni se ¢isluji v po-
fadi, v jakém jdou za sebou v ndsledujim
v textu. Na levé strané rukopisu vyznacujte
jejich pfedpoklidané umisténi v tiSténém
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textu. Na zadni strané dole uvedte dislo,
jméno autora a jasné oznaceni, kde bude
horni a dolni ¢ast obrazku. Texty k obraz-
kiim se pisi na zvlastni list. U ¢eskych ruko-
pist uvadéjte texty k obrazktm i v anglicti-
né. Vitanou pomoci jsou obrazky kvalitné
naskenované (rozliSeni 300 dpi) a ulozené
jako typ TIFF File (*.tif) nebo JPEG Bitmap
File (*.jpg) na CD-R; tabulky, grafy uloZe-
né ve formatech Microsoft Excell (*.xls)
nebo jako vektorové obrazky ve formatech
(*.eps, *.cdr).

LITERATURA

Seznam odkaz na literaturu se pfi-
poji v abecednim pofadi na konci textu.
Odvolani na literaturu uvadéjte ve vlastnim
textu prislusnymi Cisly v zavorkich Q.

V seznamu citované literatury uva-
déjte udaje o knihich v poradi: pfijmeni
a inicidly prvnich tfi autort s pfipadnym
dodatkem ,et al.“, ndzev knihy, pofadi vyda-
ni, misto vydani, nakladatel, rok vydani,
pocet stran: Frost HM. The Laws of Bone
Structure. 4 ed. Springfield: C.C.Thomas,
1964, 167 s.

Casopiseckou literaturu uvidéjte timto
zptisobem: pfijmeni a inicidly prvnich tii
autoru (u vice autortl piSte za jménem tfe-
tiho autora et al.), nazev ¢lanku, nazev ¢aso-
pisu nebo jeho uznavana zkratka, roc¢nik,
rok vydani, ¢islo, strany: Sobotka Z, Mafik 1.
Remodelation and Regeneration of Bone
Tissue at some Bone Dysplasias. Pohybové
astroji, 2, 1995, €. 1:15-24.

Prispévky ve sbornicich (v knize) se
uvadéji v pofadi: pfijmeni a inicidly prv-
nich tfi autort, nazev ¢lanku, editor, nazev
sborniku, dil, misto, nakladatelstvi a rok
vydani, strany ve sborniku (knize): Mafik
I, Kuklik M, Brazek J. Evaluation of grow-

th and development in bone dysplasias.
In: Hajni$ K. ed. Growth and Ontogenetic
Development in Man. Prague: Charles
University, 1986, s. 391-403.

KOREKTURY

Redakce povazuje dodany rukopis za
konecné znéni price. VE€t$i zmény pri korek-
turdch nejsou pfipustné. Prosime abyste
peclivé zkontrolovali text, tabulky a legen-
dy k obriazkiim. Pro zkrdceni publikacni
lhuty tiskdrny je mozno pfipojit prohldseni,
Ze autor netrva na autorské korektufe.

ADRESA PRO ZASILANI
PRISPEVKU

Rukopisy zasilejte na adresu:

Doc. MUDr. Ivo Marik, Csc.
Ambulatni centrum pro vady
pohybového aparitu

Olsanska 7, 130 00 Praha 3

Tel./fax: (+420) 222 582 214
e-mail: ambul_centrum@volny.cz

Jeden vytisk ¢asopisu Pohybové ustroji
bude zaslan bezplatné prvnimu autorovi
prispévku. Dalsi Casopisy je mozno objed-
nat u vydavatele - viz vySe uvedena adresa.
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SUBJECT MATTER
OF CONTRIBUTIONS

The journal Locomotor System will pub-
lish the papers from the field of locomotor
apparatus of man which are above all con-
cerned with the function, physiological
and pathological state of the skeletal and
muscular system on all levels of knowledge,
diagnostical methods, orthopaedic and
traumatological problems, rehabilitation as
well as the medical treatment and preven-
tive care of skeletal diseases. The object
of interest are interdisciplinary papers of
paediatric orthopaedics and osteology,
further object of interest are problems
of biomechanics, pathobiomechanics and
biorheology. 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 abs-
tracts of contributions presented at nati-
onal and international meetings devoted
largely to locomotor system. The papers
published in the journal are excerpted in
EMBASE / Excerpta Medica.

MANUSCRIPT
REQUIREMENTS

Manuscripts should be submitted in
original (we recommend to the authors to
keep one copy for eventual corrections),
printed double-spaced on one side of the
page of size A4 with wide margins. The
contributions (including Illustrations and
Tables) has to be submitted in the well-
-known computer programs on disk.

While no maximum length of contribu-
tions is prescripted, the authors are encou-
raged 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 author should be indica-
ted who is to receive correspondence and
proofs for correction. Papers are reviewed
by two (and/or three) opponents.

The second page should contain a short
abstract about 100 words followed by the
key words no more than 6. The proper text
of original paper is laid out into introdu-
ction, material and methods, results, dis-
cussion and if need be acknowledgement.
The reviews, discussions and news from
conferences are without summaries and
their lay-out depends on the character of
communication. The paragraphs should
begin five free spaces from the left margin
and contain at least four rows.

ILLUSTRATIONS AND
TABLES

Authors should supply illustrations and
tables on separate sheets but indicate the
desired location in the text. The figures
should include the relevant details and be
produced on a laser printer or professio-
nally drawn in black ink on transparent or
plain white paper. Drawings should be in
the final size required and lettering must
be clear and sufficiently large to permit the
necessary reduction of size. Photographs
must be of high professional quality. Figure
legends should be provided for all illustra-
tions 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 nu-
merical style. They should be quoted in
the text in parantheses, i.e. (1), (2), (3, 4),
etc. and grouped at the end of the paper in
alphabetical order.

The references of books should con-
tain the names and initials of the first
three authors, with eventual supplement
set 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. Springfield: 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 I. 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 num-
bers, for instance: Mafik I, Kuklik M, Bruzek
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. Ivo Marik, M.D., Ph.D.
Ambulant Centre for Defects of
Locomotor Apparatus

OlSanska 7

130 00 Prague 3

Czech Republic

Phone/fax: (+420) 222 582 214
e-mail: ambul_centrum@volny.cz

One journal Locomotor System will be
supplied free of charge to the first named
author. Additional journals may be ordered
from the publishers at time of acceptan-
ce - see above mentioned address.
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ZPRAVY ¢ NEWS

OZNAMENI UMRTI
OBITUARY

PRrOFESOR MUDR. M1LAN ApAM, DRSc.

Neobycejné obsdhlé odborné curriculum vitae bylo uverejnéno v ¢asopisu Pohybové
astroji - pokroky ve vyzkumu, diagnostice a terapii (i nékolika dalSich odbornych recenzo-
vanych casopisech) pfi prilezitosti jeho 70. a 75. Zivotniho jubilea a samoziejmé opakované
v Who is Who v USA, UK i v CR.

Profesor Adam byl pfedevsim dobrym revmatologem u pacientd velmi oblibenym.
Zertem se prohlasoval za ,ohmatavace“ lidskych tél. Za ¢etné Gspésné vyzkumy na poli poji-
vovych tkdni a prioritni objevy béhem svého Zivota byl ocenén fadou cen, vyznamenani,
cestnych clenstvi v odbornych spole¢nostech doma i v zahranici. Po ,sametové“ revoluci
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byl jmenovan ministrem $kolstvi mlddeZe a t&lovychovy CR. Tuto funkci zastdval v letech
1989-1990 a ziskal oblibu pfedevsim u déti, protoze vyhlasil béhem 1 roku nékolik volnych
svate¢nich dnti. V roce 1991 na Université V Remesi (Francie) obdrzel Cestny doktorat
(Dr.h.c). Jedine¢ného uznani se mu dostalo v roce 2003, kdy byl ocenén prestizni cenou
UNESCO za svij celoZivotni pfinos lékarské véde.

Osobné jsem se s panem profesorem poprvé setkal v roce 1983 v Klucenicich u Orlické
ptfehrady na kolokviu pojivovych tkini, které kazdoro¢né organizoval jako predseda sekce
pojiva (pfi Spole¢nosti biochemické CLS JEP) pokazdé na jiném krdsném misté nasi vlasti.
Od té doby jsem tato setkdni hrstky nadSencti kaZdoro¢né navstévoval. Smyslem bylo vza-
jemné se poudit, rozsifit si znalosti ze zdanlivé odtaZitych obori a navazat osobni vztahy
a vazby mezi zainteresovanymi odborniky. A to se panu profesorovi povedlo skute¢né na
jednicku. Byl vybornym organizdtorem, veselym a zdbavnym spolecnikem pro vSechny
bez rozdilu véku. V roce 1993 zalozil a stal se predsedou Spolec¢nosti pro vyzkum a vyuZiti
pojivovych tkani. Tato Spole¢nost se stala i jednim z vydavateli ¢asopisu Pohybové ustro-
ji - pokroky ve vyzkumu diagnostice a terapii. Profesor Adam organizoval velmi uspéSna
kazdoroc¢ni setkani v Policejnim museu a v Ambassadoru v Praze aZ do roku 2003, kdy se
odborné symposium konalo pfi oslavé jeho 75. narozenin.

Muj vztah s panem profesorem byl vztahem Zika a ucitele. Svym Ziktim profesor Adam
nikdy nic neprominul, vZdy ddval najevo - ne vZdy vybiravym zptisobem - Ze by se m€li v ja-
kékoliv problematice jesté 1épe orientovat. I pfes ¢etné odborné diskuse mné€ byl raidcem
a oporou zejména po mém odchodu z ortopedické kliniky v Motole. Po desetileté plodné
¢innosti Spolec¢nosti pro vyzkum a vyuZiti pojivovych tkani pan profesor abdikoval z funk-
ce predsedy a nominoval mé do vedeni nové Spole¢nosti pro pojivé tkan€. Pfevzal jsem
Stafetu organizovani zainteresovanych odbornikt réiznych obord, které spojuje pojivo. Na
pana profesora vzpominam jako na jednoho z mych ucitelt, ktery ovlivnil moji specializaci,
védecké zaméfeni a pomohl mi udrZet si nadSeni pro véc.

Doc. MUDr. Ivo Marik, CSc.
predseda Spolecnosti pro pojivé tkiné CLS JEP
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after every paper
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Registration of participants on 24™ October from 14.30 p.m.
on 25™ October 2008 from 8.30 a.m.

The conference fee of 300 Czech crowns includes the Supplement with summaries
and the journal of “Locomotor system”
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CURRICULUM VITAE

PROFESOR DR. JACQUES CHENEAU

Jacques Chéneau se narodil v Tunisu
14. kvétna 1927. Medicinu studoval v Lyo-
nu a pozdéji v Toulouse v letech 1946-51.
V roce 1953 se pfihlasil do vojenské aka-
demie v PafiZzi a po kriatkém vycviku se
stal 1ékafem francouzskych paraSutistii ve
Vietnamu. V roce 1954 byl vazné zranén
a od ledna do zifi véznén ve Vietnamu. Po
navratu z valky v roce 1955 pracoval jako
1ékaf v Toulouse, kde v roce 1962 ziskal
certifikit pro rentgenologii. V roce 1964
ziskal certifikat ze sportovni mediciny.
V roce 1968 puisobil jako asistent v nemoc-
nici v Gaillac a Toulouse. V roce 1974 se
stal specialistou v rehabilitaci. V roce 1986
pracoval jako asistent na klinice pro tézké
deformity patefe v Bad Wildungenu v N¢-
mecku. Od roku 1987 az dosud piusobi jako
spojovaci ¢linek mezi universitami, klinika-
mi a ortopedicko-protetickymi pracovisti
na celém svété.

Autobiography

I was born in Tunis, May 14, 1927. My
father was teaching English and Arabian in
the grammar school. My mother Appolline
born Isanove was bringing up their three
children (They were later five).

During the following removals,
Ilearned in the public school of Versailles,
then in the high school of Toulouse. My
father being dead in 1942 and my mother
being ill and lying in bed during many
years, the family remained without the
slightest income. The oldest children wor-
ked and financially helped the younger

ones. So I continued to study, first to get
baccalaureate, July 11 1945, then to prepa-
re medicine. At the same time, [ worked in
Restaurants and did other humble works.
Then I signed a contract with the French
army. The French state should pay for me
medical studies, and I promised to work as
a military doctor during at least ten years.
I got the title of medical doctor July 3,
1952. During my studies, I had been trai-
ned as a paratrooper.

After having got my medical title, accor-
ding to my contract, and after a special mili-
tary medical training in Paris, I immediately
was sent to Viet Nam. There, was worse-
ning more and more a war. There I served
as a doctor in a Vietnamese battalion of
the newly independent Vietnam headed by
Emperor Bao Dai helped by France. Against
us were the partisans of the China suppor-
ted Ho Chi Minh. I jumped November 20™
1953 on Dien Bien Phu which we were
conquering. A month later, Dien Bien Phu
being quiet at this time, I was sent into the
neighbouring country named Lao, which
was being invaded by Vietnamese divisions,
and with which France had an alliance.
There, isolated among the 3rd battalion
of 600 Vietnamese paratroopers, we were
attacked by a whole division, some 12000
men. I was severely injured by two bullets
and brought on men’s back along some
300, perhaps 400 miles in jungle towards
prisoner camps. After the war, I took part of
a routine exchange of prisoners

Back in France, my wounds were dee-
med incurable, I was liberated from my
contract and I went out of the army, as a ci-
vilian medical doctor. I continued to learn,
first radiology: Interested to rehabilitation
by my wound, I intended to do rehabilitati-
on, field which was occupied at this time
by radiologists. Then I got the certificate
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of studies for sport medicine. In the late
sixties, rehabilitation was recognized as an
autonomous field, and I continued to prac-
tice only in this field.

1961, Professor Gaubert asked me to
help him to build plaster casts according
to Abbott for scoliosis patients. This tech-
nique gave not satisfaction, so that I began
building “Abbott casts” made with polyes-
ter and fibre-glass. This material tended
to replace plaster at this time. I did those
essays for my private patients, not in hos-
pital. I took all the charge of the costs of
material and of the work, which were many
times higher than the money which was
repaid by the insurance company. In the
year 1976, Professor Matthiass in Munster,
Germany, was interested by my works. He
proposed polyethylene as a basic material,
and published results in 1979 in Bratislava.
With a great modesty, he gave to the brace
my name. There was a great and immedia-
te world success, which never decreased.
Since that time, I always have bettered the
techniques, thus eliminating problems one
by one.

In the year 1985, I moved towards
Germany, in the well known Centre for
Scoliosis directed by Doctor Zielke. Back
to France, 1987, I became retired in order
to do only workshops all over many parts
of the world.

CURRICULUM VITAE

PROF. MUDR. KAREL KREPELA, CSC

Narozen: 1929 Praha
Vzdélani: 1953 absolvent LF UK Praha

1956 atestace z pediatrie Lst.

1965 atestace z pediatrie II. st.

1971 nastavbova atestace z détské tbc a re-
spir. nemoci

1982 kandidatura na téma Vyuziti funkcéni
bronchografie u déti a mladistvych
(bronchokinematografie)

1990 docentura

1993 profesura

Licence

CLK udélila celkem 4 licence:

- pro vykon lektora 1ékarské praxe pro
obor pediatrie

- dtto pro obor TBC v détském véku

- pro vykon vedouciho lékafe-primare
zdrav. zafizeni pro obor pediatrie

- dtto pro obor TBC v détském véku

Vyznamenani

1994 a znovu 1999 estné Clenstvi CPFS

1998 cestné ¢lenstvi Ceské pediatrické
spolec¢nosti

bronzova medaile J. E. Purkyné

Praxe

1953-55 sekundarni Iékaf détského odd¢-
leni nemocnice Podbofany

1955-63 sekundirni 1ékaf détského plicni-
ho oddéleni FTN v Praze-Krci

1963-66 zastupce prednosty détské klini-
ky IPVZ v Kr¢i

1966-85 odborny asistent katedry pediat-
rie IPVZ v Kr¢i

1985-91 zastupce vedouciho katedry pedi-
atrie IPVZ

1991-95 vedouci katedry pediatrie a pred-
nosta détské kliniky IPVZ a FTN
Kr¢

1995-dosud ordindf kliniky pediatrie IPVZ
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Odborné funkce

1967-76 krajsky ftiseopediatr v Praze
1981-93 mistopiedseda a od r. 1984 pied-
seda Komise pro détskou tbc
v ramci byvalé CSFR
1981-2005 piedseda atesta¢nich komisi
z pediatrie I. a ILst.
1998-2005 clen komise u stitnich zkousek
z pediatrie LF UK Plzeni

Pedagogicka ¢innost

V ramci IPVZ se vénuje po 40 let peda-
gogické cinnosti v raimci odbornych kurzt
a stazi katedry pediatrie a jinych kateder
IPVZ, pravidelné pfedndsi v ramci odbor-
nych spolecnosti Lékaifské spolecnosti J.
E. Purkyné (spole¢nost pediatrickd, pne-
umoftiseologickd, patofysiologie dychini,
radiologickad, klinické alergologie a imu-
nologie, dorostového lékafstvi, 1ékarské
genetiky, vSeobecného Iékaistvi), na tuzem-
skych a zahrani¢nich kongresech, v ramci
krajskych a okresnich semindfii pro 1ékafe
i sestry.

Publikacni ¢innost

Monografie

— Tuberkul6za déti a dorostu a jeji dife-
rencidlni diagnostika (1995)

— THORAX- atlas rtg snimku a kazuistik
détskych plicnich nemoci (CD-ROM,
1994)

- Mimoplicni the (2004): kapitola kostni
komplikace po BCG vakcinaci

- 12 kapitol v dalSich monografiich

Odborné publikace

- 104 publikaci v tuzemskych i zahra-
ni¢nich odbornych ¢asopisech, které
zahrnuji tyto okruhy: tuberkul6za

a BCG vakcinace, difuzni procesy plicni,
bronchokinematografie, recidivujici
zanéty plic na podkladé€ vrozenych ano-
malii. Prioritnim pozorovanim u nés byl
Williams-Campbeltiv syndrom a Fatdlni
familidrni granulomat6za (chronic gra-
nulomatous disease in children).

Abstrakta ve sbornicich 41
Recenze a oponentské posudky 41
Vyzkumna ¢innost

Po 25 let 1971-1995 byl odpovédnym
feSitelem vyzkumnych ukola statniho

planu vyzkumu a vyzkumnych tkold v raim-
ci IPVZ.

CURRICULUM VITAE

UNIV.-PROF. EM. DR. MED.
GEORG OTTO NEFF

Born: 23.05.1938, Regensburg/

Donau, Germany

1944-58  Primary and Secondary
School, Marienbad und
Heidelberg

Apr. 1958 Abitur, Bunsen-Gymnasium
Heidelberg

Apr. 1958-Apr. 1961 Military service
1961-1967 Studies in medicine,
University of Heidelberg and
Innsbruck/Austria (including
placements in Topusko/
Jugoslavia and Oulu/Finnland)
Final exam in medicine,
University of Heidelberg

July 1967
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May 1968 Doctor in medicine,
University of Heidelberg

since Oct. 1967 Internship (including
6 months of handsurgery in
Lausanne/Switzerland)

since Dec. 1969 Specialisation in

Orthopaedic Surgery

(University Hospitals for

Surgery and Orthopaedics,

Heidelberg)

Facharzt fir Orthopidie

(Specialist in Orthopaedics)

Aug. 1976 Consultant and Head of
Department for Biomechanics
and

Oct. 1988 Technical Orthopaedics,
Orthopaedic Hospital,
University of Ttbingen

Apr. 1985 Habilitation

Nov. 1988 Head of Department for
Technical Orthopaedics,
Limb Deficiences and
Rehabilitation, Oskar-Helene-
Heim, Orthopaedic Hospital,
Free University of Berlin

Apr. 1989 Appointment University-
Professor (Tenure), Free
University of Berlin

01.01.2001 Retirement

since Apr. 2001  CEO ,Technische
Orthopidie Consult (TOC)
Ltd.©, Berlin

Feb. 1974

- Fellow of the ,International Society for
Prosthetics and Orthotics (ISPO)%;

— Honorary Member of ISPO-Germany
and Member of the Board,

— Emeritus Member ,Association of
Children‘s Prosthetic Orthotic Clinics
(ACPOC)%;

— Chairman of ,Section Technical
Orthopaedics“, German Society

for Orthopaedics and Orthopaedic
Surgery (DGOOC) (until Oct. 2005);

- Chairman of the German speaking
chapter of ,World Orthopaedic
Concern® (D-WOC) (until Dec. 2002)
among other affiliations.

- Since 1976 ongoing cooperation with
organizations concerned in training
and education in prosthetics, ortho-
tics and rehabilitation in Third World
Countries.

Married since 1969; one son (1972) and
one daughter (1975).

CURRICULUM VITAE

PROF. TOMASZ KARSKI MD PHD

I was born on 2nd January 1939 in
a small town Rudka / Zwierzyniec (sou-
th-eastern part of Poland). I attended
the Primary School in Zwierzyniec and
Secondary School in ZamoS¢. In the years
1956 - 1963 I studied at Medical University
in Lublin. I received medical doctor degree
in 1963. During my studies I worked for
3 years in Students Scientific Orthopaedic
Association and next after graduation
in Adults Orthopaedic Department for
9 years. Since 1970 till now I am working
in Paediatric Orthopaedic Department of
Medical University in Lublin.

In 1967 and than in 1971 I passed
degrees in orthopaedics, orthopaedic sur-
gery and traumatology of movement appa-
ratus. In 1972 and in 1982 I passed conse-
cutive degrees to receive PhD degree and
later assistant professor title. In 1993 I was
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awarded professor title from the President
of Poland.

In years 1964-2008 1 was many times
a scholarship holder in East-Germany -
German Democratic Republic(1963-1972 -
Orthopaedic Department in Neuruppin
and in others towns), in West-Germany
(DAAD - 1 year - Orthopaedic Department
in Heidelberg and in Orthopaedic
Department Essen - full information on
the Web Site www.ortopedia.karski.lub-
lin.pl), in Norway (1981 - Sophie Minde
Ortopedisk Hospital / Oslo), in Finland
(1978, 1979, 2001 - Heinola and Helsinki),
in Hungary (many times - Budapest,
Debrecen, Szeged, Kecskemet, Bekescaba),
in Denmark (1998 - Copenhagen - Rigs
Hospitalet). I also attended numerous
Congresses and Symposiums in Europe,
Africa, America (Cuba) and in Asia (Hong
Kong and Beijing).

Since 1%t October 1995 I am Head
of Chair and Department of Pediatric
Orthopaedics and Rehabilitation of Medical
University in Lublin/Poland, in the biggest
Pediatric Hospital in Eastern Poland (Polish
Name: DSK).

I am a member of Polish Orthopaedic
and Traumatologic Association (PTOiTr)
since 1963. For 12 consecutive years
I was elected Secretary of Lublin Branch,
for 4 years I was Vice-President of the
Section and for 4 years President of the
Lublin Section of Polish Orthopaedic and
Traumatologic Association. I am working in
Editorial Board of Polish Hand Surgery and
of Journal Locomotor System - ,Pohybové
astroji“ (Czech Republic). I am a mem-
ber of EPOS since 1985 and of Société
Internationale de Chirurgie Orthopédique
et de Traumatologie (SICOT) since 2002.

I was 36 times awarded by the Rector
of Medial University of Lublin for his scien-

tific and educational work. I received three
times awards from the Ministry of Health of
Poland (1975, 1986, 1993). I was awarded
with medals: ,Przyjaciel Dziecka®“ (1978 r.),
-Medal Pamiatkowy Szescdziesi¢ciolecia
TPD” and ,Mie¢dzynarodowego Roku
Dziecka“ (1979 r.), Ztota Odznake TWK
(1984 r.), Ztoty Krzyz Zastugi (1987 r.),
Medal im. dr Henryka Jordana (2000 r.)
and Krzyz Kawalerski Polonia Restituta
(2000 r.) and Medal Komisji Edukacji
Narodowej (2003 r.). Since 1996 I am
Honouree Member of Hungarian
Orthopaedic Association and since 2003 of
Slovak Orthopaedic Association and since
11. 10. 2006 Honouree Member of Society
for Connective Tissues J. E. Purkyne (Czech
Republic).

I described the biomechanical etiopa-
thogenesis of the so-called idiopathic sco-
liosis (1995-2007) and I am the author of
new rehabilitation treatment for scoliosis.
In the years 2001-2006 1 described three
etiopathogenetic groups (“S” - Iepg - dou-
ble scoliosis, some cases “lordoscoliosis”,
“C” - 1I/Aepg, “S” - II/Bepg, some cases
“kiphoscoliosis”, and “I” - Illepg) of deve-
lopment of scoliosis - which prove to
be crucial for prophylaxis, treatment and
outcome. I have published the findings in
numerous Polish and foreign publications
and also in three books on scoliosis (2000,
2002, 2003). The new idea about scolio-
sis has been published by International
Research Society for Spinal Deformities -
in materials of IRSSD (Athens - 2002,
Ghent - 2006, Liverpool - 2008), and in
materials presented during SICOT Meetings
2002 (Cairo), 2005 (Istanbul) and at Cuba
(2004 - Havana) and Marrakech (2007).
The recent publication is in the Pan Arab
Journal of Orthopaedics and Trauma in
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2005, 2007 and in the World Journal of
Paediatrics (WJP) in China in 2007.

My scientific interest is pediatric ortho-
paedic surgery and specially: DDH - dyspla-
sia, subluxaton and luxation, early preven-
tion of coxarhrosis, congenital and other
feet deformities, Torticollis (wry neck),
morbus Blount (Bount disearse), cerebral
palsy (CP). I described the conservative
possibility of reduction and stabilization of
femoral head for babies till 18 months of
life with luxated hips (DDH). I described
also the conservative procedures for pati-
ents in every age - to prevent the hips
against “coxarthrosis”. In Blount Disease
I elaborated conservative possibility of
successful correction of axis of legs. For
children with wry neck I found proper and
successful conservative treatment in new-
borns and babies period. I described also
the new operative procedure for correcti-
on of the axis of legs in children with “knee
valgus deformity”. These conservative and
operative procedures are very important
for people in every age and in every coun-
try - especially in “Decade of Bone and
Joints 2000-2010”. The information about
all above mentioned procedures are in my
Web Site: www.ortopedia.karski.lublin.pl

I speak fluently German, English, good
Italian and Russian. I understand French.

I am the author of 7 original ortho-
paedic devices. I am an author or co-author
of 321 publications in medical literature
and I am the author of 5 books.

Wife - Jolanta Wojcikowska-Karska MD
- ophthalmologist.

Son - Jacek Karski MD, PhD - ortho-
paedic surgeon.

Daughter - Katarzyna Karska MA -
English language lecturer.

Four grandchildren - three girls and
one boy.
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REVIEW ARTICLE

VITAMIN B-12
(HOLOTRANSCOBALAMIN) AND
ITS DEFICIENCY IN ELDERY RISK
POPULATION OF PATIENTS FROM
METABOLIC SURGERY

Hyiének J.!, Pehal F.2, Dubska L.2, Pejznochova H.2,

Vaingatova L.2, Privarova J.!

I Metabolic Surgery and

2 Dept. Clinical Biochemistry, Haematology and
Immunology, Hospital Homolka, Prague, Czech
Republic

Goal

To establish the practical diagnostic
value and significance of routine estimati-
on of vitamin B-12 esp. holotranscobalamin
(HTC) and other critical metabolites for
its metabolism - in healthy population
and population of patients suffering from
cardiovascular disorders (CVD). Abnormal
cellular methylation due to vitamin B-12
deficiency has been implicated in the aeti-
ology of neurological and neuropsychiat-
ric diseases esp. in elderly. Because vita-
min B-12 deficiency appears to be a major
cause of elevated homocysteine levels in
the older population, it seems prudent to
screen subjects with atherosclerosis for
vitamin deficiency, especially since treat-
ment is safe and inexpensive.

Patiens and Methods

In 541 patients at the age of 60 yrs and
in 366 patients aged over 65 yrs suffering
from cardiovascular diseases the plasmatic
levels of HTC have been established. In
HTC deficient cases the levels of folate (F),

pyridoxalphosphate (PF), methylmalonate
(MMA), total homocysteine (tHcy) have
been completed in order to elucidate the
metabolic basis of present often clinically
silent deficiency.

Holotranscobalamin has been analyzed
by FPIA immunochem.test Axym(Abbot);
total homocysteine on Synchron Beckman
Coulter analyzer LX20 by enzymatic method
(Carolina Liq. Chem.); folate by EIA chemilu-
miniscent method on Immulite (DPC); pyri-
doxal-phospahate on HPLC (Chromsystems);
methylmalonate on GC/MS Finnigan MAT
2010 (derivatizated by ethylchloroformiate)
after HuSek et al.1995.

Results

Reference values for HTC for our heal-
thy (19,1-119,2 pmol/1) as well as for popu-
lation at cardiovascular risk of our hospital
oriented to CVD were established. HTC
deficiency was detected in 11,6% of pati-
ents over 60 yrs and in 9,8% of patients
over 65 yrs. Accompanied haematological
findings (>MCYV, megaloblasts, anaemia)
detected quite rare, more frequent the neu-
rological or neuropsychiatric symptoms
were observed. Increased levels of tHcy
and MMA without evident kidney dysfunc-
tion were detected in 85% of patients.
Folate deficiency observed only in 25%,
pyridoxalphosphate deficiency has not yet
been observed. Increased levels of MMA
accompanied by increased tHcy were oft
the first positive markers of HTC defici-
ency- so increased MMA levels may be used
to confirm also mild forms of vitamin B-
12 deficiency in patients with borderline
levels of HTC. At this occasion some youn-
ger patients suffering from HTC deficiency
have been also carefully followed (aborti-
ons, anaemia, thromboembolic disorders,
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bone dysplasias, etc.) and the diagnostic
utility and sensitivity of MMA and tHcy esti-
mation were highly appreciated. Clinical
cases of typical patiens suffering from HTC
deficiency of different origin are discussed
in details as well as the recommended scre-
ening program for early detection of HTC
deficiency in elderly.

Summary

Holotranscobalamin analysis in plas-
ma is diagnostically very efficient exami-
nation to prove its deficiency in elderly.
Methylmalonate and total homocysteine
analyses support the diagnosis and are sui-
table for monitoring of supplementary
treatment of HTC deficiency.

Key words: Vitamin B-12, Holotrans-
cobalamin, Methylmalonate, Hyperhomo-
cysteinemia, Screening for Clinical and
Laboratory Deficiency of B-12

Acknowledgement: Supported by IGA
Grant Project No 5472-3

Adresa autora:
prof. MUDr. Josef Hyanek
josef.hyanek@homolka.cz

REVIEW ARTICLE

LIMB DEFICIENCES PRESENT AT
BIRTH - CLASSIFICATION
(DEFEKTY KONCETIN PRITOMNE
PRI NAROZENI - KLASIFIKACE)

Neff G. (Berlin, Germany)

former Head of Dept. for Technical
Orthopaedics, Dysmelia and Rehabilitation
Oskar-Helene-Heim, Orthop. Hospital

of the Free University of Berlin

In 1989 the International Organization
for Standardization (ISO) released a com-
pletely new standard for the descripti-
on of limb deficiencies present at birth.
This was elaborated by the ISO Technical
Committee 168, Working Group 1 and 2
comprising experts in this field from vari-
ous countries - predominantly members
of the International Society for Prosthetics
and Orthotics (ISPO) who started their
work in 1972 under the initial chairman
Hector Kay (Kay 1974).

For what reason a new classification?
There had been a variety of terminologies
in use but they didn‘t match each other -
e.g. in the USA Frantz and O‘Rahilly (1961)
published a classification (terminal or
intercalary transverse or longitudinal defi-
ciencies; hemimelia, paraxial hemimelia
etc.) which was in part replaced by Burtch
(1966) (meromelia etc.) and another ter-
minology published by Swanson (1976)
(seven categories like failure of formation
rsp. differentiation of parts, duplication,
overgrowth, undergrowth, constriction
band syndrome, general skeletal abnor-
malities). These had been well accepted in
the US; in Germany, however, peromelia,
ectromelia, phocomelia, amelia were in use
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and overall dysmelia for any kind of limb
deficiency. Henkel and Willert (1978) deve-
loped a nomenclature based on the severi-
ty of the defects - so called ,teratologische
Reihe“ (teratological sequence) fig. 1.

The new International Standard (ISO
1989) restricts to skeletal defects and
depends on radiological examination and
anatomic skeletal description; the termino-
logy avoids the old Greek or Latin related
expressions and uses simple but precise
words in English which easily can be tran-
slated into other languages; the terminology
should allow for easy computer processing
of data.

The entire variety of limb deficiencies
are described as transverse or longitudinal.

Transverse deficiencies are amputation
like defects fig. 2, buds of fingers or toes
do not interfere with this assignment.

Longitudinal deficiencies are compri-
sing the remaining limb deficiencies; these
are split into proximal (humerus or femur),
distal (radius / ulna or tibia / fibula or cen-
tral) and combined (humero-radial / hume-
ro-ulnar or femoro-tibial / femoro-fibular)
deficiencies.

Accordingly the shoulder girdle (scapu-
la / clavicula) and the pelvis (ilium / ischi-
um / pubis) are part of the scheme as well
as the carpus or tarsus, the metacarpals or
metatarsals and the phalanges of fingers or
toes fig. 3.

Furthermore as a second descriptor the
respective bone is partial or total absent.

Thus this standard is open for every
kind of limb malformation present at birth,
in addition for common expressions in
daily use since long like ,cleft foot*, ,club
hand“ or ,PFFD“ (Proximal Femoral Focal
Deficiency) (Aitken 1969, Blauth 1967).

Transverse deficiencies are subdivided
from proximal to distal with respect to the
anatomy of the upper or lower extremity
fig. 4a+b.

Longitudinal deficiencies are more
complex as seen above in fig. 3. A few
examples illustrate the primarily disturbing
complexity which follows, however, the
increasing deficit of formation in a clear
teratological sequence as demonstrated by
Henkel, Willert et al. (1978) fig. 5+6.

For practical daily use Day (1988,1996)
recommended his simplified outline
drawing which allows for easy and proper

'U:?-' g
7ppm
! 2 3 14 5 6 7 8 9 10 12 13 14
Abh. 1h. 1 cratologische Reihe. 1. Phalangeal partiell; 2. Phalangeal komplett; 3, Metacarpal particll; 4. Metacarpal komplett; 5. Carpal
martiells 6. Carpal kompleu: 7. Unterarm unteres Drittel; 8. Unterarm mittleres Drittel; 9. Unterarm oberes Drittel; 10. Unterarm
hempletts (11 Oberarm unteres Drittel — kein Beispicl); 12, Oberarm mittleres Drittel; 13, Oberarm oberes Drittel; 14. Oberarm

homplen

Figure 1 - sequence upper extremity (from Henkel, Willert et al. 1978)
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documentation of any limb deficiency in
accordance with the ISO standard fig. 7:
a deficient lower limb fig. 8 would be
described as ,longitudinal, left, tibia total,
tarsus partial, 1% ray total®, the horizontal

bowed mark at the level of the knee joint
is the indication for knee disarticulation as
appropriate treatment.

Another example fig. 9a is described
as Jlongitudinal, right, femur partial proxi-

UPPER LIMB LOWER LIMB
Shoulder - Total Pelvis
Total
Upper third
Upper Arm Middie third Thigh
Lower third
Total
Upper third
Fareaem Middle third teg
Lower third
Carpal® ;gir?jal Tarsal*
Metacarpal® _ Total Metatarsal®
Partial
Phalangeal’ Total Phalangeal”
(finger or thumb) Partial (toe)
— 1. The skeletal elements marked " are used as adjectives in describing Transverse
deficiences, e.g. Transverse carpal total deficiency
- 2. Total absence of the shoulder or hemipelvis (and all distal elements) is a Transverse
deficiency. If only a portion of the shoulder or hemipelvis is absent. the
deficiency is of the Longitudinal type.

Figure 2 - Levels of transverse deficiencies of upper and lower limb (from Day 1996)
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mal third, fibula total, tarsus partial, rays 4
and 5 total“; the corresponding represen-
tation is shown in fig. 9b indicating knee
fusion and Syme amputation as surgical
intervention. (Probably nobody would

use this description for oral communica-
tion - it‘s just a PFFD in common medical
language.)

The advantage, however, of describing
limb deficiencies according to the ISO

[lium Ischium Pubis
total or partial total or partial total or partial

Femur
total or partial

Tibia
total or partial

Fibula
total or partial

Tarsus
total or partial

Metatarsals
total or partial

Phalanges
total or partial

\ Rays

Figure 3 - Description of longitudinal deficiencies of the lower limb (from Day 1988)
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standard is the international approach
and the opportunity for precise commu-
nication worldwide (also with respect to
scientific interests), which proved to be
impossible or misleading with previously

used different terminologies. Therefore
the International Standard ISO 8548-1
has become a helpful and necessary tool
in daily practise and scientific work and
should be adopted at least by those being

pirtie‘!}/:t-;,___ R '
tomplett / '

JeIvAEw woerplet: _
Jveres Jrittel
mittleres Drotte ~
unterss Dritte)

JNTERARM womplett —————
oberes Drittel ———
pittleres Drittel
unteres Drittel ——

Carzal tomplett
partiell ———

Setacarpal tomplett

Phalangeal
sartiell—

Figure 4a - Anatomic description of transverse deficiencies of the upper limb (from Henkel,

Willert et al. 1978)
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involved with patients suffering from limb
deficiencies.

UNTERSCHINKEL

mittleres Orittel

unteres Irittel —

Tarsal komplett
L}
partiell ——4——
Metatarsal komplett [ ]
partiell _m——
Phalangeal komplett F,7
partiell ‘ ' ' '

’I"

Figure 4b - Anatomic description of transverse
deficiencies of the lower limb (from Henkel,
Willert et al. 1978)
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ambul_centrum@volny.cz 301



FEMORAL

;o
TIBIAL FIBULAR @X

CENTRAL
tarsal %
b W
metatarsal
a
a phalangeal lﬂ
1,2,3,4,5 it

Figure 6 - Longitudinal distal central defects (from Henkel, Willert et al. 1978)

302 The 10" Prague-Sydney-Lublin Symposium



(a) _
Shoulder . Pelvis
Humerus - . {—Femur

|
Radius I | —Tibia
[
Ulna ol | Fibula
—
1
Carpus-_________:.--:;f Tarsus
| DL B
Metacarpals — : : : E ——Metatarsals
I
:.T: i
Phalanges : | {i ——Phalanges
A 1
54321

Figure 7 - Scheme of the upper and lower limb (from Day 1988)
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LATEST CLINICAL OBSERVATIONS
CONNECTED WITH BIOMECHANI-
CAL ETIOLOGY OF THE SO-CALLED
IDIOPATHIC SCOLIOSIS. ROLE

OF “GAIT” AND “STANDING” IN
NEW CLASSIFICATION. INDIRECT
INFLUENCES OF THE CNS ON
DEVELOPMENT OF SCOLIOSIS
(2006-2007) (POSLEDNI KLINICKA
POZOROVANI SPOJENA S BIOME-
CHANICKOU ETIOLOGII TZV.
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BONE COMPLICATIONS AFTER
BCG VACCINATION (KOSTNI
KOMPLIKACE PO BCG VAKCINACI)

Kfrepela K.
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Marik I., Kfepela K., Mafikova A.
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ABSTRACT

THE STATE OF INCOMPRESSIBI-
LITY OF HYALINE ARTICULAR
CARTILAGE DURING THE
PHYSIOLOGICAL LOADING (STAV
NESTLACITELNOSTI HYALINNI
CHRUPAVKY BEHEM JEJIHO
FYSIOLOGICKEHO ZATEZOVANI)

Petrtyl M., Lisal J., DaneSova J.

See article in Locomotor system 3-4 /
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ABSTRACT

BIG DEFECTS IN CRANIAL VAULT
OF PAST PEOPLE (VELKE DEFEKTY
V LEBECNI KLENBE U LIDI
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I Institute for the History of Medicine, First
Medical Faculty, Charles University Prague
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2 Institute for Histology and Embryology, Medical
Faculty Pilsen, Charles University Prague

Abstract

Skull of a 40-50 year old male was found
in Shaft XV of the New Kingdom Tomb of
Maya and Meryt at Saqqara by the mission
of Egypt Exploration Society London in
1993. It was a part of loose bones accu-
mulation BC 57, skull no. 2, without post-
cranial skeleton. The occipital bone and
adjoining structures have been perforated
by a large opening (transv. 102mm, A-P
more than 85mm) with irregular, deeply
hollowed and cicatrized edges. Other smal-
ler lytic foci are present in the left squama
temporalis, cavitas glenoidalis, maxilla with
large wing of the sphenoid as well as in the
right incisura mandibulae. Histology of the
edge of the big lesion re.vealed accumu-
lation of Howship lacunae and remnants
of bone marrow with celular elements.
The diagnosis of lytic metastatic carci-
noma appears well founded. Similar big
lytic defects on skull vaults from Borovce
(Slovakia), Giza S 151 (Egypt), Lisieux 128
(France), Norregard (Denmark) etc. will be
discussed in light of our case.

Key words: big lytic lesions, macrosco-
py, X-rays, histology

LANGERHANS CELLS HISTIOCY-
TOSIS OF THE PELVIS - DIFFI-
CULTIES IN DIAGNOSIS AND
TREATMENT. TWO CASES
(HISTIOCYTOZA LANGERHAN-
SOVYCH BUNEK PANVE - OBTIZE
PRI DIAGNOSTICE A LECENI.
DVA PRIPADY)

Ostrowski J., Karski T., Kandzierski G.,
Stefaniak M.J., Karski J., Katakucki J., Skomra D.,
Matuszewski L. (Lublin, Poland)

See article in Locomotor system 3-4 /
2008, page 226.

PERSPECTIVE ORIGINAL PAPER

CONGENITAL HIP DYSPLASIA -
TYPES OF HIP DEFORMATION
OR MALFORMATION. DDH IN
NEWBORNS AND BABIES. ROLE
OF SONOGRAPHY AND X-RAY
EXAMINATION

(VROZENA DYSPLAZIE

KYCLE - TYPY DEFORMACI
NEBO MALFORMACI. DDH

U NOVOROZENCU A DETI. GLOHA
SONOGRAFIE A RTG VYSETRENT)

Karski J., Karski T., Katakucki J., Ostrowski J.
(Lublin, Poland)

Summary

The authors describe three types of
possible pathology of the hip joint in
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newborns and infants: lax hips, hips in
the “syndrome of contracture”, hips in
children with central nervous system
disorders (e.g. MBD). The article under-
lines disharmony of clinical examination
and sonografic examination in many of
patients. The article confirms the “deve-
lopmental” aspect of dysplasia as descri-
bed and named by Klisic and underlines
important value of prophylaxis.

Key words: Developmental dysplasia
of the hip (DDH), types of the dysplasia,
syndrome of contracture, laxity of the hip,
ultrasound examination (USG)

Introduction

Developmental dysplasia of the hip
(DDH) describes abnormal development
of the hip with abnormal shape of the
acetabulum. Dysplasia of the hips has been
and will be a problem for orthopaedics. It
is the result of the biological changes in the
hip during its foetal, newborn and infant
growth and development. Numerous ill-
nesses disappear but dysplasia of the hip
is present in all generations and will conti-
nue to stay. The hip joint needs 12 months
to be fully and correctly developed (1, 2, 3,
14). The following procedures are required
during this time:

1. medical examination (4-5 times in the
first year) by orthopaedic surgeons or
well trained paediatrician

2. preventive care

3. proper medical treatment when nee-
ded

Since 1970, when Department of
Paediatric Orthopaedics and Rehabilitation
in Lublin was established, the problem of
the hip has been our main focus - both

for preventive and proper treatment. Since
1988 R. Graf’s method of ultrasonographic
examination has been used as a routine,
selective but additional method of the early
diagnosis of the hip dysplasia in children in
Lublin region (6, 7, 8, 9, 10, 11, 13).

Material Research

The material applies to over 5000 chil-
dren examined at infant wards, Outpatients
Clinic and also in private Medical Practice in
the years 1990-2008. Among the examined
children various clinical groups were defi-
ned. We were searching for an answer to
the question if the clinical examination and
the X-ray and ultrasonographic ones conver-
ged. The result of all examinations did not
always come up to this expectation.

Research groups

The children under examination had:

a) proper normal joints - clinically and in
sonography

b) lax hip joints and hips in “generalised
laxity syndrome” (often inherited -
according to Vizkelety inheritance of
hip problems is connected with laxi-
ty). In American or English literature
such type of hip dysplasia, subluxation
or luxation is called “hip malforma-
tion”. The same group was called by
Dega “vitium primum formationis”
5, 14, 15, 16, 17).

¢©) hip joints in the “syndrome of con-
tracture”. In American or English
literature such type of hip dysplasia,
subluxation or luxation is called “hip
deformation”. The same group was
called by Dega “vitium secundae for-
mationis” (5, 12).
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Fig. 1. Ultrasound examination proved dysplasia of both hip joints in a girl (1 month of age) with
laxity of multiple joints.

d) hips in children with “immature ner- 80-90 degrees, external rotation 80-
vous system” and also with minimal 90 degrees, internal rotation 15-25-30
brain damage (MBD) (10, 11). degrees. We observe full and symmet-

rical activity of the lower limbs. Such

Clinical description of various joints are fully stable.

types of hips 2. Lax hips and those of the laxity

syndrome have full range of move-

1. Normal hips have full and symmet- ments but in pathological cases we
rical movements of joints. Abduction observe Barlow sign. Abduction 80-
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Fig. 2a. A girl, 3 months of age. “Syndrome of the contractures” of the left side. Limitation of abduc-
tion of the left hip (& head oblique of the left side).

90-100 degrees, external rotation
80-90 degrees, internal rotation 80-
90 degrees [!] (H. Zwierzchowski, T.
Karski). According to Vizkelety there
is inheritance of laxity of the hip and
not of dysplasia or luxation (14, 16,
17). We observe in these children also
laxity of other joints.

. Hips in children with “syndrome

of contractures”. In pathological
cases we observe restricted abduction
of one, usually left hip (Fig. 2a). In
these children we observe also other
characteristics of syndrome of con-
tractures like: wry neck (torticollis)
very often with plagiocephaly, feet
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Fig. 2b. Ultrasound examination proved dysplasia of the left hip joint.

deformities and infantile scoliosis and
others described by Prof. H. Mau (12).
4. Hips in children with immature
nervous system or with MBD. In
these children we observe bilateral
restricted abduction of hips, spastic-
ity of adductor muscles during exami-
nation - “hampering of the abduc-
tion” (Fig 3a). Very often we observe
QST - quick stretch test, spontaneous
Babinski test, often strabismus conver-
gens occuli sinistri (yet unexplained).
Such children are very often crying.

From this group in future can develop
children with ADHD symptoms.

Sonographic description of various
types of hips. Clinical and sonogra-
phic correlations or discorrelation

The sonographic display of the infant
hips is often far from the one expected on
the basis of clinical examination. And so,
hips clinically normal are usually normal
also in the sonography (type I, Ila accor-
ding to R. Graf classification). Clinically lax
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Fig. 3a. A boy (1 months of age) with bilateral restriction of hip abduction (only 45 degree), so-called
“hampering” of the abduction.

hips even with the full movements can be
sonograficaly diagnosed as incorrect joints
(type 1la, Ilc, I1a and IIIb) (Fig 1).

The hips of newborn with the syn-
drome of contracture (Fig. 2b) and those
under threat of primary nervous and
muscle malfunction (Fig. 3b) at 2 to 5
weeks old are often primarily correct in
ultrasonographic examination. This group
of hips shows discrepancy between clinical
and ultrasonographic examinations later.

In this group, if the children are not
properly nursed or treated, while growing
up they can develop pathological signs,
displayed later in the ultrasonographic
examination. Because of this Prof. Klisic

described the “developmental dysplasia
of the hip” (DDH) - primarily normal
hips but later dysplasia. Disharmony in
the clinical and sonographic examina-
tion can be evident not earlier than in
children 4-6 months old, if the treatment
was absent or improper (Prof. W. Szulc/
Warsaw 1981).

The authors, apart from the angles defi-
ned by R. Graf (alfa and beta), also show
other important elements in the ultrasono-
graphic examination (changes in the edge
of the acetabulum, the malpositioning and
size of the ossification centre for the femo-
ral head), important as additional prognos-
tic values.
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Fig. 3b. Ultrasound examination proved bilateral “upturned” edge of innominate bone.

Conclusions

1.

3.

Every orthopaedic surgeon should be
able to make a diagnosis not only of
congenital hip joint dysplasia with its
different stages (subluxation, luxati-
on), but also to diagnose the different
types of malformation or deformation
of hip joint.

Ultrasonographic examination is high-
ly valuable in diagnostics of hip pro-
blems in newborns and babies, but still
additional. We should be aware that
clinical examination is still crucial.
The standard ultrasonographic exami-
nation should fulfil all technical condi-

tions described by Prof. R. Graf. These
are: correctly shown “basic line”, noti-
ceable lower edge of the innominate
bone (os ilium), and properly visible
shadow of the labrum.

The primary ultra-sonographicaly pro-
per hips do not have to be constant.
When there is restriction of abduction
because of “syndrome of contractures”
or signs of spasticity or sub-spastici-
ly dysplasia of the hip can develop
and later next stages of malformation
or deformation of the hip. In such
cases flexion and abduction apparatus
should be used as prophylaxis.
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5. Especially in hips with “syndrome of
contractures” with primarily proper
sonographic examination the “develo-
pmental dysplasia of the hip” (DDH)
as described by Prof. Klisic can occur
and such children require special care
or treatment for one year or longer.
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PERSPECTIVE ORIGINAL PAPER

UNDER-DEVELOPMENT OF THE
PATELLA IN SUBLUXATION AND
LUXATION IN CHILDREN AND
YOUTH. CLINICAL AND X-RAY
SYMPTOMS (NEDOSTATECNY
VYVOJ PATELY PRI SUBLUXACI
A LUXACI U DETI A MLADEZE)

Karski J.
(Lublin, Poland)

Summary

The article describes the valgus defor-
mity of the knee, subluxation and luxation
of the patella in children and youths. The
author points out the role of contracture
of tractus iliotibialis in pathologies of the
knee. He describes also the possibility of

early prophylaxis by new, simple operative
technique.

Key words: valgus deformity of the
knee, subluxation and luxation of the patel-
la, contracture of tractus iliotibialis, patello-
-femoral disorders

Introduction

The paper attempts at explaining some
aspects of etiopathogenesis of habitual dis-
location of the patella and showing how to
prevent and treat it. Clinical and radiolo-
gical investigation has been carried out to
solve the following problems:

1. Stating the etiopathomechanical dif-
ference between the habitual patella
dislocation occurring in flexion and in
extension of the knee,

2. Determining of the causes of con-
tracture of the ilio-tibial tract and habi-
tual dislocation of the patella in exten-
sion and flexion,

3. Evaluation of the efficiency of pre-
ventive operations in cases of knee
valgus deformity and in cases leading
to habitual dislocation of the patella.
In this last group the best results are
among children requiring “preventive
surgery”.

Material. Clinical and X-ray
observations

Two investigation groups have been
established. One with habitual dislocation
of the patella occurring in flexion of the
knee, the other with subluxation of the
patella in extension of the knee (Fig. 1) (2,
8,9, 11, 14, 16).

Habitual dislocation of the patella in
flexion is equally characteristic of both
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Fig. 1. Valgus deformity of both knee joints: right 18°, left 20°. Laxity of the tissues.

sexes (females and males). In this group
children with generalised joint laxity (4, 7)
appear more often (1/3 patients) (Fig. 2).
There is a contracture of the ilio-tibial tract
(Ober test positive in 2-43 % of patients)
(6, 9, 13, 14, 15, 17). There appears an
increased valgus of the knee (Fig. 1) as
well as increased Q angle (Fig. 3a, 3b).
In 50% children the valgus of the knee is
over 10 degrees, and an enlarged Q angle
in 20.5 % of children.

The analysis of radiological changes
shows thatdislocation of the patellaisaccom-
panied by shallow femoral sulcus [incisura
interconduloidela] (155,6 degrees), most
probably due to less height of the lateral
condyle (dysplasia of the condylus lateralis
of the femur) and an evident lateral displa-

cement of the tibia as related to the femur
(Fig. 1) (5, 14, 19). On X-ray picture the
condyli of tibia are shifted laterally. The
lateral condylus of the femur and the lateral
condylus of the tibia are not on the same
line (lateral shifting) (Fig 1) . In this group
the third and fourth type of the patella
structure according to Baumgartl classifica-
tion, appears more often (Fig 4) (3, 12, 18,
19). The same concerns the children with
multiple epiphysial dysplasia (14).

On histological examination the micro-
scopic structure of the ilio-tibial tract shows
evident changes (Fig 5).

The group with subluxation in exten-
sion of the knee are mostly females, with
the high-riding patella (patella alta), rarely
with generalised joint laxity and functio-

316 The 10" Prague-Sydney-Lublin Symposium



Fig. 2. Habitual dislocation of the patella in flexion, laxity of the tissues, shallow femoral sulcus.

nal weakening (impairment) of the medial
muscular structure (m. vastus medialis) of
the knee in extension (12, 4, 7). Valgus
deformity of the knee and the Q angle are
evidently less frequent in this group than
in dislocation in flexion (1, 10).

Histological examination shows some
changes in the morphology and structure
of the ilio-tibial tract (Fig. 5).

The results of investigations.
Conclusions

Habitual dislocation of the patella is
a development anomaly of the knee occur-
ring in two distinctive biomechanical
forms, present in extension or flexion of
the knee.

Biomechanical dissimilarity of dislo-
cation in flexion and in extension is due
to the local differentiation of structural

disorders of the extending apparatus of
the knee, as well as constitutional features
of the patient.

The following are the pathogenetic
characteristics appearing more often with
the habitual dislocation of the patella in
flexion:

- Contracture of the ilio-tibial tract,

- Increased valgus of the knee,

- Enlarged Q angle,

- Shallow intercondylar sulcus,

- Lateral dislocation of the tibia in relati-
on to femur,

- Generalised joint laxity,

- Accompanying multiple epiphysial
dysplasia,

Pathogenetic characteristics appearing
more often with the habitual dislocation of
the patella in extension are as follows:

- High-riding patella,
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Fig. 3. Increase of valgus deformity, increase of quadriceps angle. Laxity.
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Fig. 4. Pathological shape of the patella: left patella type III, right patella - type ITI/type III “jigerhut”
(“hunter’s cap”), according to Baumgartl.

Fig. 5. Histological changes in patient with patella dislocation accompanying by iliotibial band con-
tracture: fat degeneration, inflammation features of tissues.
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- Functional decreasing of the medial
muscle of the femur
- More often in females.

Contracture of the ilio-tibial tract seems
to be the primary etiopathogenetic factor
of the habitual dislocation of the patella in
flexion. The dysplasia of the distal epiphy-
sis of the femoral bone as well as dynamic
disorders of the extending apparatus of the
knee joint in most patients are probably
secondary.

Histopathological examination of chil-
dren with habitual dislocation of the patel-
la in flexion shows evident pathology in
the structure of the ilio-tibial tract, probab-
ly primary (Fig. 5).

Patients with contracture of the ilio-
-tibial tract and imminent habitual dislo-
cation of the patella should be treated by
operative release the contracted structures
(ilio-tibial band).
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PERSPECTIVE ORIGINAL PAPER

MINIMAL BRAIN DAMAGE (MBD)
AND PERTHES DISEASE - ARE
THERE ANY CONNECTIONS?
(MINIMALNI POSKOZENI MOZKU
A PERTHESOVA CHOROBA -
EXISTUJI ZDE SOUVISLOSTI?)
PERSPECTIVE ORIGINAL PAPER

Dr Jarostaw Katakucki, Prof. Grzegorz Kandzierski,
Prof. Tomasz Karski, Dr Mariusz Diugosz
(Lublin, Poland)

Summary

The authors describe basis of “trauma-
tic theory” of Perthes disease. In last years
we could confirm primary observations
of Perthes, Calve and Salter as to impor-
tance of traumas. The article points out to
microtraumas of the hip joint during repea-
ted jumps from different heights without
proper force absorption as possible cause
of onset of femoral head necrosis. The
article points out the groups of hyperactive
children (ADHD) with minimal dysfunc-
tions of central nervous system (MBD) as
endangered with development of Perthes
disease due to inability of performing nor-
mal landing after jumps.

Key words: Perthes disease, minimal
brain damage MBD, hyperactivity, mecha-
nical repeated microtraumas

Introduction

Perthes disease (aseptic necrosis of
femoral head) usually occurs in children
aged 4 to 10 years. The main feature of the
illness are disturbances in blood supply of
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femoral head and its gradual destruction
leading to hip joint insufficiency and early
degenerative changes even in youth and
always in adults.

Epidemiology and diagnostics.
Clinical material

Perthes disease occurs from 3 to 5 times
more frequently in boys. Children usually
complain of pains in knee (the sensitive
branch of nerve root of acetabulum has
connections to branches supplying distal
medial part of thigh) or upper thigh region
and limping. The pain of the hip joint is not
always the dominating symptom. This “pain
radiation” can sometimes mislead general
physicians and thus postpone in time the
correct diagnosis and treatment. The stu-
died group consisted of 133 children with
Perthes treated in Department of Pediatric
Orthopedics and Rehabilitation in Lublin. In
clinical examination limitation of abduction
and internal rotation of effected hip joint
have been noted in all children. Additional
symptoms were fatigue of lower extremities,
thigh and buttock muscle atrophy (early
symptom in all cases of Perthes disease),
slight leg length functional discrepancy.

Traumatic theory in Perthes
disease etiology

Many orthopaedicsurgeons (e.g. Perthes,
Calvé, Salter, Dimeglio, Loder, Douglas,
Mihara, Karski, Kandzierski, Katakucki, etc.)
underline importance of repeated ,micro-
-traumas” causing mechanical overloading
and over stressing of hip joint leading to
subchondral fractures beneath the growth
zones and later to disturbances in blood
supply of femoral head. The first disturban-
ces of blood supply are in lateral part of the

femoral head and neck close to the growth
plate. The studied material related to trauma-
tic influences in etiology of Perthes disease
point out that hyperactive, impulsive boys
are most endangered (ADHD, MBD).

Conclusion

Clinical findings indicate that jumps
from height to lower level repeated many
times for long periods (many weeks, some
months) are especially dangerous (com-
mon game among boys: jumps from trees,
stairs, furniture). This is also noted in sea-
sonal occurrence of Perthes disease - more
frequent in spring and summer months.
The traumatic influences are even more
harmful in the group of children with mini-
mal brain damage (MBD). The authors
underline significance of early detection
of MBD and importance of prophylaxis by
modification of children’s physical outdo-
or activities. Our observation date for over
25 years and introduction of prophylactic
methods proved valuable. The prophylaxis
against Perthes disease is advised to other
countries in Europe. Everyone in own prac-
tice should remember about the German
proverb: Vertrauen und Kontrollieren
(“believe and control”) and we are sure
and we have many times confirmed that
there are connections between traumas,
mechanical stress, minimal brain damage
and Perthes disease.
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TREATMENT OF THE CONGENITAL
SCOLIOSIS BY CHENEAU BRACE
(LECENI VROZENE SKOLIOZY
CHENEAU KORZETEM)

Chéneau J.!, Chekryshev D. O.2, Mezentzev A2,
Petrenko D. E.2

I Saint Orens, France

2 Crimea, Ukraine)

In 1828 Delpech published that by
growing children carrying an orthesis, the
convex part of the deformed bone being
more pressed grows slower, the concave
part being discharged grows quicker. That
was true for ankles, knees, hips, elbows
and wrists. Up to our times, we never saw
official publications stating that those laws
are valid for vertebrae.

In 2000, a 6 years old girl with a L5
wedge received a brace in order to wait
amore proper age for surgery. But the smal-
ler side grew so quickly that symmetry was
nearly reached, and no surgical operation
more indicated. Remarkable was that only
malformed vertebrae had got a differential
growth. All normal shaped vertebrae had
remained symmetric, although subjected to
the same discrepant pressures.

In Karkiv and Evpatoria, One boy and
six girls with congenital wedges received
braces. Correction of deformities neared
20 to 50% after one year. No patient remai-
ned unchanged, and no one has worsened.

We already had proved that braces
straighten wedged vertebrae, at a rate of
61%. This study proves that congenital
deformations also can be normalized by
brace.

Key words: Congenita scoliosis, bra-
cing, Cheneau brace

INTENSIVE REHABILITATION OF
SCOLIOSIS BEFORE BRACING
(INTENZIVNA PREDKORZETOVA
RHB LIECBA SKOLIOZ A JEJ CIELE)

Pedan A.

Fiziaticko-rehabilitacné odd., Lednické Rovne,
Slovenska republika; Fiziaticko-rehabilita¢né odd.,
KINEX, Bytca, Slovenska republika

Ciele

Dosiahnutie lep3ej flexibility skoliotic-
kej krivky a mobility hrudného kosa pred
prvym korzetovanim.

Metody

® Nekonvencéna LTV pomocou gravita-
¢nej tiaze vlastnej kaudy zapojenej do
kraniokaudalnej korekc¢nej tendencie.
Aktivovanie paravertebrialneho a auto-
chtonného svalstva vo vise do korek¢-
nych smerov asymetrickym cvicenim
vo vise medzi rehabilitacnymi bradiel-
kami.

® Cielena dychova gymnastika do retra-
hovanych casti hrudnika zamerana na
uvolnenie kosto-transverzalnych rigid-
nych kibov.

® Mobilizacia rigidnych kriviek skoliozy
do volnejSej flexibility a redresibility
pred zhotovenim prvého sadrového
negativu.
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® LTV v diagonilach, v dynamickej trak-
cii, LTV Schrottovej a prof. Karského.

Vysledky

Nirast ,vySky“ skoliotika o 1.5cm az
2 cm za 14 dni v pripravnej predkorzetovej
fize liecby. ZlepSenie obvodu hrudnika
a rozdielov nadychu a vydychu o 2cm az
3cm za 3 tyzdne.

Zaver

Vysledky tejto pripravnej predkorzeto-
vej intenzivnej rehabilitac¢nej lie¢by by bolo
potrebné zaviest do kazdodennej ortope-
dickej praxe a byt vyzadované ambulantny-
mi ortopédmi od fizioterapeutov a rehabili-
ta¢nych pracovnikov.

ABSTRACT

EPITHESIS OF NOSE
(EPITESA NOSU)

Duri§ M., Hrabak J.

Souhrn

Prispévek popisuje specifika vyro-
by epitézy nosu. Silikonova epitéza nosu
s povrchovou upravou predstavuje jednu
z dobrych moznosti feSeni. Srovnani stavu
pfed a po nazorné doklada, jak nova epité-
za pozitivn€ ovlivnila Zivotni styl uZivatele.

Uvod

Na nas$e protetické oddéleni byla dopo-
rucena pacientka s diagnozou Z 90.0 (zis-

4. Sadrovy pozitiv
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5. Voskovy model I 6. Voskovy model II

7.Jadro formy s armaturou

fr.

11. Pacie

4 L SRERERNY
12. Pacientka s dokoncenou epitézou III
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kané chybéni ¢dsti hlavy). V naSem pfipadé
se jednalo o ztritu nosu, coZ je obzvlasté
citlivy psychologicky, kosmeticky i funk¢ni
problém.

Prvni setkdni s problémem pacienta
probéhlo prostrednictvim zaslané foto-
dokumentace a po rozvaze, zda pacienta
dokazeme vybavit, doslo k jeho pozvini
a k osobnimu setkdni. Zdkladnim krokem
zvoleni postupu bylo feSeni retence epité-
zy na obliceji. U alergického pacienta neby-
lo mozno pouzit dentdlniho implantitu,
proto byla zvoleno zavéSeni na brylovou
obrubu.

Na otisky byla pouzita alginatova otis-
kovaci hmota. A to hlavné pro jeji pfesnost
v kopirovani povrchu a zaroven je Setrnéjsi
k pacientovi. Zdravotni neziavadnost neni
tieba jiz pfipominat. V dneSni dobé to
povazuji za samoziejmost. Otisky provadi-
me velice peclivé a na celém exponovaném
misté. Je to dlilezité pro spravnou modelaci
a umisténi epitézy na obliceji.

Sadrovy pozitiv je ziskdn z algindtového
otisku. Je dosti pfesny a v nékterych pri-
padech je tfeba ho mirné korigovat. Slouzi
k samotné modelaci voskového modelu. Na
vyrobu je pouZito plitkového vosku cera-
dent (vy$si teplota) a modelovaciho vosku,
namichané specidlni smési pro modelaci
v ruce (teplota téla). Voskovy model je
naro¢ny na zpracovani tvarové i povrcho-
vé. Znacné ovliviiuje konecny vzhled epité-
zy. Nutna je zkouska pfimo na tvafi pacien-
ta. Voskovy model je dileZitou podminkou
pro vyrobu formy. V nasem piipadé byla
zvolena tlakova dvojitd forma (kiveta) s ar-
movanym jadrem. A dal$i dilezity prvek
je délici linie formy. Zvolil jsem kopirova-
ni poopera¢niho mista a tim jsem délici
linii z epitézy zcela eliminoval a zachoval
si dobrou cestu pro estetiku epitézy. Jadro
jsem musel armovat, aby vydrzelo tlak pfi

pozdéjsim plnéni formy silikonem. PouZil
jsem draténé armatury vedené pfes nosni
dirky. Dal$i ¢asti prace s formou je vybave-
ni vosku ve vodni lazni, o¢isténi od zbytku
vosku. Nasleduje retu$ vad na formé a na-
tfeni separacnim natérem, spojeni formy
a pfiprava na tlakové naplnéni silikonem,
poté plnéni kartuSovou michaci pistoli
s michaci kanilou. Na plnéni byl pouzit
silikon (michaci pomér1:1, tvrdost 35 Sch),
ktery je ténovin na barvu téla. Po vypoly-
merizovani je mozno epitézu z formy vyba-
vit. Epitézu ocistime a vzniklé drobné vady
s citem vybrousime. Pfipravime dritény
retencni zavés. Nasleduje zkouska s pacien-
tem a findlni dokonceni povrchu epitézy,
tedy dobarveni a vzhledové sladéni s ty-
pem pleti pacienta a zmatovinim povrchu.

Zavér

Price na oblic¢ejové epitéze je niro¢na
na modela¢ni dovednosti s velkym dura-
zem na anatomii a na barvocit pro kone¢ny
vzhled epitézy. V tomto duchu se ptvod-
ni pacientCina epitéza jevila jako zcela
nedostacujici. Na prvni pohled upoutavala
pozornost a pfindsela své uZivatelce tézko
snesitelné psychické nepohodli. Nynéjsi
stav je podstatné blize vzhledovému nor-
mailu a je s vd€ékem pfijimdm i pacientkou
samou.

Adresa autora:

Milan Duris

Sykora a Malik s.r.o.
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PROSPECTIVE ORIGINAL ARTICLE

VLIV NASTAVENI TRANSTIBIALNI
PROTEZY NA POSTURALNI
STABILITU

M. Janura'?, J. Rosicky?, Z. Svoboda!
1 Fakulta télesné kultury, UP Olomouc
2 Fakulta zdravotnickych studii, OU Ostrava

Klicova slova: nastaveni protézy, pos-
tura, kinematika

Uvod

Stoj je nestabilni poloha, jejiZ udrzeni
je komplexni funkci, zajistovanou interakci
senzorickych informaci z raznych zdro-
ja (5). Transtibidlni amputace zpusobuje
zasadni zmény v balanci, které jsou pod-
minény nejen zménami biomechanickych
parametru, ale také zhorSenim propriore-
cpce zpusobené ztratou cCasti koncetiny
(6). Ztrata percepce zpusobuje také zmény
ve vnimdni vlastniho téla, které jsou spoje-
ny s reorganizaci v CNS (4). Pro optimalni
funkci protézy jsou duleZzité nejen vlast-
nosti jednotlivych komponent, ze kterych
se skldda, ale také zpusob jejich usporada-
ni (stavba protézy, alignment). Optimalni
nastaveni protézy je jednim z klicovych
faktoru uspésné rehabilitace osob s ampu-
taci (3). Pro bézné denni aktivity je duleZi-
té kromé statického také dynamické nasta-
veni protézy, které umoziiuje prizptisobeni
se zménam reakc¢nich sil béhem chuze (2).
Cilem studie bylo posouzeni vlivu nasta-
veni protézy a protetického chodidla na
kinematické parametry stoje.

Metoda

Soubor: 9 muzi s jednostrannou tran-
stibidlni amputaci, primérny vék 55 let
(34-65), hmotnost 89kg (74-114), vyska
177 cm (169-192), prumérnd doba pouZi-
vani protézy 10,7 roku (0,7-45).

Pristroje: 4 digitilni kamery (SONY
DCR-TRV90OE, 3 x JVC GR-DVL9800, 50
Hz), APAS systém pro kinematickou analy-
zu pohybu.

Postup: Pro méfeni bylo zvoleno 5 na-
staveni - optimalni (I) (stanoveno dvéma
zkuSenymi protetickymi techniky), protéza
o 1cm kratsi (I), protéza o 1 cm delsi (I1D),
5° plantarni flexe (IV) a 5° dorzilni flexe
protetického chodidla (V). Doba trvani kli-
dového vzpfimeného stoje byla 60 s pro
kazdé nastaveni. Pouzity typ protetického
chodidla - SureFlex. Pomoci vybranych
bodl na téle byly urceny zikladni thlové
parametry na dolnich koncetinich a na
panvi.

Statisticka analyza: Data ziskana zpra-
covanim videozdznamu byla porovnina
s vyuZitim programu Statistica, Version 6.0.
(ANOVA, Fisheruv LSD post-hoc test).

Vysledky

Zdrava koncetina

V hlezennim kloubu se velikost dor-
zalni flexe z hlediska vécné vyznamnosti
neli$i a pohybuje se od 7,85° (1II) do 9,42°
(V). V kolennim kloubu se pfi nastaveni
III zmendSila velikost thlu (p<0,01) o 1,29°
v porovnani s optimdlnim nastavenim, pfi
nastaveni V doslo k nartstu uhlu (p<0,01)
0 2,44°. Podobny trend pro obé nastaveni
jsme zaznamenali také pro polohu v kycel-
nim kloubu.
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Proteticka koncetina

Nejvétsi zmény v hlezennim kloubu
jsme v porovnini s optimalnim nastave-
nim zaznamenali pro polohy IV (pokles),
V (narast). Stejné zavéry plati také pro
kolenni (obr. 1) a kycelni kloub, které jsou
sousednimi klouby v uzavieném kinema-
tickém fetézci. V kolennim kloubu doslo
pii nastaveni IV k zmenSeni uhlu o 2,25°,
pfinastaveni V thel narostl o 8,57°. Rozdily
v kyc¢elnim kloubu jsou mensi, ale pro obé
nastaveni dosahuji vyznamnosti p<0,01. To
plati také pro nastaveni III, kdy je hodnota
flexe vyssi.

Rozdily mezi zdravou a protetickou
koncetinou

V hlezennim kloubu je pro optimailni
nastaveni uhel na zdravé koncetiné vétsi
o 1,2°. Pro nastaveni IV se tato diference zvy-
Suje az na 3,33° (p<0,01). V kolennim klou-
bu se pro optimdlni nastaveni velikost ihlu
prakticky nelisi, pfi nastaveni V nartstd
rozdil na 5,97° (p<0,01). Také v kyCelnim
kloubu je rozdil nejvétsi (4,12°) pfi nasta-
veni V. Poloha pinve se ve frontdlni roviné
neméni, v transverzalni roviné doSlo pfi
nastaveni IV k vytoc¢eni o 4,01°(p<0,01).
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Obr. 1 Velikost flexe v kolennim kloubu na zdravé a protetické koncetiné pro razné typy

nastaveni protézy
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Diskuse

Dojde-li béhem uzivani protézy k atro-
fickym zménam pahylu, pahyl ,zapadne“
hloubéji do Itizka, délka protetické dolni
koncetiny se zkriti. ProdlouZeni protézy
simuluje situaci, kdy pahyl neni dokona-
le zasunut do pahylového lazka. Protéza
je zpravidla nastavena na pouZiti v béZné
obuvi, protetické chodidlo je nastaveno
v plantirni flexi podle vysky podpatku bot.
Pfi pouziti protézy bez obuvi dochizi ke
zménam, které lze simulovat nastavenim
protézy do plantiarni flexe. Dorzilni flexe
napodobuje situaci pfi pouZziti obuvi, kterda
ma vy$si podpatek nez obuv, ve které probi-
halo standardni nastaveni protézy.

Na zdravé koncetiné dochdzi k nardstu
aktivity v hlezennim kloubu zdravé kon-
Cetiny, ktery kompenzuje ztritu aferentni
informace z kontralateralni plosky nohy
(1). Nastavenim chodidla do dorzilni flexe
se zvysi flek¢ni postaveni v kolennim klou-
bu na obou koncetinich, opa¢né nastaveni
protetického chodidla pasobi na kolenni
klouby extencné. ProtoZe vektor tihové sily
prochézi 2 az 3 cm pred osou talokruralni-
ho kloubu, ma télo vétsi tendenci k padiim
dopfedu. Tendence k dorziflexi nohy je
vyrovnivina aktivni souhrou plantirnich
a dorzilnich flexort hlezenniho kloubu.
Na amputované koncetiné tato souhra neni
moznd, musi ji proto prevzit nepostiZzeni
koncetina.

V kycelnim kloubu dochizi k asymet-
rickému postaveni pro vSechna nastaveni.
Strukturdlni zmény a aktivita svala se podili
na asymetrickém postaveni panve (5). Pfi
nastaveni protetického chodidla do péti-
stupnové plantarni flexe dochazi k presu-
bez obuvi dochidzi tedy k vétSimu zatiZeni
zdravé koncetiny.

Zavér

Pfi optimdlnim nastaveni protézy byly
rozdily v uhlovych parametrech na zdravé
a protetické koncetiné¢ nejmens$i. Poloha
panve v sagitdlni roviné se vyznacovala nej-
vEtsi anteverzi.

Pfi zkrdceni protézy jsme nezazname-
nali v§znamné zmény. ProdlouZeni proté-
zy zvysilo asymetrii mezi obéma konceti-
nami. K nejvyraznéjsim zméndm dochazi
pfi nastaveni protetického chodidla do 5°
plantarni, resp. dorzalni flexe. Objemové
zmény pahylu a zména obuvi se projevuji
na drzeni téla a tedy i na posturilni stabili-
t€ osob s amputaci.
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Rheumatic arthritis in dry bones

We present the processed portion of
bone dissections from upper and lower
extremities from the museum collection
of the former 2nd Pathological Clinic, at
present deposited in the anthropological
department of the National Museum. This
portion comprises preserved clinical disse-
ctions with finds on the skeleton from the
period between 1830 and 1950.

In bone dissections with rheumatic
arthritis (AJ 3194, AJ 3252, and AJ 3254, AJ
3252) usually three to four joints on the

upper extremity were affected. The affecti-

on is symmetrical on both the upper extre-

mities, for example in AJ 3254, AJ 3255 and

AJ 3252, 3261. In the course of the disease

any joint can be affected by inflammati-

on. The affection of distal interphalangeal
joints at the beginning of the disease nearly
excludes the RA.

It was also possible to determine the
development of RA in these bone disse-
ctions from radiographical classification
according to Steinbrocker (Rejholec and
Susta, page 117):

Ist stage according to Steinbrocker is an
early stage without destructive changes
and with only a slight osteoporosis,

11" mild stage (middle) with osteoporosis
visible in the X-ray picture, with slight
bone destructions or even without
them and no articular deformities

111" heavy stage with the destruction of
bones as well as articular deformities
in addition to osteoporosis

The place of bone destructions and
usurations in the region of small joints of
the hand is important from the point of
view of determinating of a diagnosis. In the
dissections AJ 32 52, AJ 3254, and AJ 3255
there are marked usurations on the heads
of the metacarpal bones. In the dissection
AJ 3252 there is porousness on the articu-
lar surfaces of the metacarpal joints.

In addition to the criteria of the third
stage, we also include bone ankyloses into
the IVth, final, stage. These are symptoms
of an advanced disease. The radiocarpal
ankylosis occurred most often in the dis-
sections AJ 3254, 3255. In AJ 3252 all the
carpal bones are secondarily fused forming
one bone block and the original division
lines between them are nearly invisible.
Ankyloses classify the bone dissections

330 The 10" Prague-Sydney-Lublin Symposium



into the IVt stage, the most advanced stage
of development of RA.

The mentioned criteria of the bone affe-
ction in the individual stages of RA shall be
present, otherwise the bone affection by
rheumatic arthritis cannot be classified as
the respective stage of the disease.

Key words: Paleopathology, rheuma-
tic arthritis, bones

Revmatickd artritida (RA) postihuje
celosvétove jedno procento dospélych a 2%
lidi starSich neZ 55 let. Vy$si incidence je
u Zen (pomér vyskytu Zen k muzim je 2:1
az 3:1) s maximem mezi 55. a 75. rokem.
Etiologie je nejasnd. Svou roli mohou hrat
genetické markery jako antigeny lidskych
leukocyta. Pfitomnost HLA- DR4/DQBI1 je
signifikantné castéjsi (az do 70 %) u pacien-
th s RA neZ u lidi nepostizenych (MARTIN,
2004; RAUCH 2008)

Paleopatologicky kostni materidl dava
moznost studovat kostni 1éze v nelécené
formé.

V ptipravované prvni ¢asti ,Atlasu cho-
rob na kostnich prepardtech“ predkladime
zpracovani Casti kostnich preparatQi hor-
nich a dolnich koncetin tzv. Sbirky 2. pato-
logicko-anatomického tustavu, v soucasné
dobé deponované v antropologickém
oddéleni Narodniho muzea. Ta zahrnuje
zachované nilezy na Kostfe, z casového
obdobi 1830-1950.

Na kostnich preparitech se revmatic-
ky zanét klouba (Arthritis rheumatica)
projevuje jako celkové zanétlivé onemoc-
néni, charakteristické tim, Ze je postizen
vétsi pocet kloubt (u kostnich preparatl
AJ 3194, AJ 3252, a AJ 3254 a AJ 3252) na
horni konceting, zpravidla tii az ¢tyfi klou-
by. PostiZeni je symetrické na obou hornich
koncetinach napft. (AJ 3254, AJ 3255 a AJ

3252, 3261). V prubéhu nemoci muze byt
zanétem postizen kazdy kloub. PostiZeni
distalnich interfalangedlnich kloubtl v za-
¢atku choroby takrka vylucuje RA.

U kostnich prepariti bylo mozno
urcit téz vyvoj RA dle rtg klasifikace podle
Steinbrockera (Rejholec a Susta, str. 117):

I. stadium podle Steinbrockera je casné
stadium bez destruktivnich zmén
s pouze lehkou osteoporézou,

II. stadium mirné (stfedni) s osteoporo-
zou na rentgenu, s lehkymi kostnimi
destrukcemi, ¢i i bez nich a zadnymi
kloubnimi deformitami.

Ve III. tézkém stadiu jsou kromé oste-
oporozy, destrukce kosti i kloubni defor-
mity.

Z hlediska urceni diagnozy je dilezité
uloZeni kostnich destrukci, usuraci v oblasti
malych kloubt ruky. U preparitu AJ 3252, A]
3254, AJ 3255 jsou vyrazné usurace na hla-
vickich metakarpalnich kosti. U preparitu
¢islo AJ 3252 je porozita na kloubnich plo-
chiach metakarpalnich kloubti.

Do IV. kone¢ného stadia mimo kriteria
tfetiho stadia zafazujeme i kosténé anky-
16zy, ty jsou pfiznakem pokrocilé choro-
by. Nejcastéji se vyskytovala radiokarpdlni
ankyloza a to u preparita AJ 3254, 3255.
U AJ 3252 byly vSechny karpdlni kosti dru-
hotné slité do jednoho kosténého bloku,
puvodni hranice mezi nimi byly témér
nezfetelné. Ankylézy zafazuji kostni pre-
paraty do IV. vyvojové nejpokrocilejsiho
stadia revmatické artritidy.

Uvedend kriteria kostniho postizeni
v jednotlivych stadiich revmatické artritidy
musi byt pfitomna, jinak kostni postiZeni
revmatickou artritidou nelze zaradit do
pfislusného stadia choroby.
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ABSTRACT

AMELOGENESIS, DENTINOGENESIS
AND OSTEOGENESIS IMPERFECTA
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Apparatus, Prague, Czech Republic
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The bone and teeth dysplasias repre-
sent a numerous series of growth defects
of hereditary origin. Their symptomatology
exhibit a large scale of abnormalities which
are the aim of this presentation. From the
broad scale of diseases we demonstrate
following conditions:

- amelogenesis imperfecta
- dentinogenesis and/or osteogenesis
imperfecta.

In all our observed cases the clinical
examination was accompanied by genealo-
gical and laboratory showed some methods
as well as stomatological examination. The
analysis of our data showed some impor-

tant relationships between bone, hard den-
tal tissues and mesenchymal structures.

The most promising direction of our
further research seems to be the correlati-
on between osteoblasts and odontoblasts
in selected cases of osteogenesis imperfec-
ta with inborn defects of collagen L.

The precise ethiopathogenetic know-
ledge promotes the correct genetic diag-
nostics.

Keywords: bone and dental tissues,
hereditary disorders, genetic prevention.
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Abstrakt

Osteogenesis imperfecta je dédi¢né
onemocnéni c¢lovéka, postihujici prede-
v§im pohybovy aparit, a charakterisované
kiehkymi kostmi a zvySenou nachylnosti ke
zlomenindm. Jedna se o poruchu kolagenu,
typu L. V soucasnosti je popisovano celkem
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osm klinicky odliSnych typt Osteogenesis
imperfecta, pfi¢emz posledni typ, typ VIII,
byl popsin teprve neddvno. Prvni Ctyfi
typy jsou povazovany za zakladni, nebot
u nich byly nalezeny mutace v genech kola-
genu typ I (COL1A1, COL1A2), zatimco
u typa V-VIII nebyly tyto mutace zjistény.
Vyslednym efektem mutaci genti kolagenu
typ I je sniZend nebo strukturdlné chybna
tvorba kolagenu.

Fenotypova zivaznost onemocnéni je
zavisld na typu a umisténi mutace v ramci
konkrétniho genu kolagenu typ 1. Stilym
problémem pro genetiky zabyvajici se
Osteogenesis imperfecta je stanoveni vzta-
hu mezi typem a pozici mutace (geno-
typem) a vyslednym klinickym projevem
mutace (12). Doposud bylo z celkového
mutacniho spektra identifikovino pou-
hych 10% mutaci ménicich kodon glyci-
nu. Je tedy dulezité, aby byl v budoucnu
prostfednictvim molekularné-genetickych
analyz odhalen co moznd nejvyssi pocet
mutaci pro zjisténi jejich vlivu na vysledny
fenotyp pacienta s Ol

Klicova slova: Osteogenesis imperfec-
ta, COL1Al, kolagen, kolagenopatie, mutace

Abstract

Osteogenesis imperfecta is an inhe-
rited disorder which conserns especial-
ly bones, characterized by fragile bones
and increased propensity to fractures. It”’s
worldwide extensive disorder of collagen,
type L In the present in human populati-
on occur in total eight clinically different
types Osteogenesis imperfecta, where-
as the last type (type VIII) was detected
not long time ago. First four forms are
considered as basic, because there were

found mutations in genes of collagen type I
(COL1A1, COL1A2), while at forms V-VIII
these mutations were not detected. These
mutations result in decreased or structural-
ly poor production of collagen.

Phenotype severity OI is dependent on
type and placing mutation in gene of col-
lagen type I. Continual problem for gene-
tics conversant Osteogenesis imperfecta is
assesment relation among type and positi-
on of mutation (genotype) and resulting
clinical manifestation of mutation (12). Till
now of the total mutational spectrum was
identified pure c. 10% mutations transfor-
mative codon of glycine.

In the future it is important to detect
(through molecular-genetic analysis)
maximum of mutations for identification
influence on resulting phenotype in pati-
ents with OL.

Key words: Osteogenesis imperfecta,
COL1A1, collagen, collagenopathies,
mutations

Uvod

Kolageny tvofi nejvétsi skupinu Zivo-
¢isnych bilkovin. Molekuly téchto proteinta
se sklddaji z aminokyselin a jsou tvoreny
tfemi alpha fetézci, vytvafejicimi trojitou
spiralu, tzv. tropokolagen. Mohou podléhat
nasledujicim mutacim: substituce aminoky-
selin, delece, inserce, duplikace, posunové
mutace, splice-site mutace, missense muta-
ce, exon-skipping mutace (2).

V soucasné dobé neexistuje 1é¢ba, kterd
by mohla acinné ovlivnit tvorbu kolage-
novych molekul. PostiZenym je poskyto-
vana pouze podpurni 1écba pro omezeni
poctu zlomenin a zvySeni funk¢nosti poji-
vové tkdn€. Zirovenl je studovdna terapie
prostfednictvim bisfosfondtt, snizujicich
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Typ Dédi¢nost Zavazinost Deformace Vzrust Typické rysy
kosti
I AD lehka X normalni modré ¢i Sedé bélmo,
nedoslychavost, DI
II AD prenatdlné letdlni podpramérny zkriacené koncetiny,
velka a mékka lebka,
letalni Zlomeniny béhem
prenatdlniho vyvoje
III  AD/AR vazni vazna podprimérny hypermobilita kloubu,
nedoslychavost, DI
IV AD variabilni  x/lehkd/  variabilni nasedlé bélmo, mirna DI
vazna

Tabulka 1: Klinické rysy kolagennich forem OI (typ I-IV) (11)

Typ Dédi¢nost Zavazinost Deformace Vzrust Typické rysy
kosti

\% AD mirnd mirnd podprumérny tvorba hypertorfického
kalu, kalcifikace mezikostni
membriny k. vietenni
a k. loketni

VI  AD/AR mirnd mirnd podprimérny kostni lamely tvaru
rybich Supin

VII AR mirnd lehka podpramérny rhizomelické zkraceni
femuru a humeru

VIII AR vazni vazna podpramérny podobné OI typu II a IIT

Tabulka 2: Klinické rysy nekolagennich forem OI (11)

Typ Mutovany gen Typy mutaci

Produkce kolagenu I

1 COL1A1 delece/inserce nukleotida
(poctu nedélitelnym tfemi)
splétaci mutace substituce
(malo bézné)

tvorba snizeného
mnozstvi molekul

IL, III, IV COL1A1/COL1A2 substituce glycinu

tvorba strukturalné

delece/duplikace postizenych molekul

V, VI - - tvorba strukturalné
postiZenych molekul

VII CRTAP - tvorba strukturalné
postiZzenych molekul

VIII LEPRE1 - tvorba strukturdlné

postiZenych molekul

Tabulka 3: Molekularni podstata jednotlivych typt OI (1, 13, 2, 9)
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Obr. 1: Struktura genu COL1A1
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Obr. 2: Primdrni struktura proteinu, kodovaného genem COL1A1

resorpci kostni tkiné a riziko zlomenin
a zvySujicich minerdlni densitu kostni
tkdné a pevnost svala (5).

Klinicky obraz oi

Klinické znaky Osteogenesis imperfec-
ta se li$i nejen mezi jednotlivymi typy toho-
to onemocnéni, ale ziroven uvniti téchto
typu. Pacienti postiZeni stejnym typem
OI mohou mit zcela odliSnou klinickou
prezentaci choroby, a to i v ramci jedné
rodiny. Nisledujici tabulka (tabulka 1)
popisuje OI, typ I-1V, tedy formy s mutaci
genu kolagenu typ LKlinické znaky dal$ich
typu OI (typ V-VIII) uvadi tabulka 2.

Molekularni patogeneze

Pricinou onemocnéni Ol jsou z 90% pii-
padt mutace genti COL1A1 nebo COL1A2,
jez koduji kolagen typ I (tabulka 3).
Gen COL1A1

Gen COLIA1 dosahuje velikosti 18kb

a koduje primdrni strukturu proteinu
COL1Al. Sklada se z 51 exont, jejichz

velikost se rovnd nasobku 9bp (nejcas-
téji 45bp a 54bp). Pouze exony 6-49, jez
koduji oblast helixu proteinu COLIAL,
zustavaji zachovany v kone¢ném alfa 1(I)
fetézci (obr. 1) (4). Exony 1-5, kodujici
oblast N-termindlniho propeptidu, a exo-
ny 50 a 51, kodujici oblast C-terminalniho
propeptidu, jsou béhem procesu tvorby
konec¢nych alfa fetézca odstépeny speci-
alnimi enzymy (prokolagen N-peptidizou
a prokolagen C-peptidazou).

PROTEIN, kédovany genem
COL1A1

Molekula kolagenu typ I ma charak-
ter trojSroubovice tvofené dvémi alfa 1(I)
fetézci a jednim fetézcem alfa 2(I). Nachazi
se v ni celkem 21 druhli aminokyselin,
z nichZ nejduleZit¢jSimi jsou glycin (tvorba
glycinovych mustkti mezi fetézci—>tésné
pfiblizeni alfa fetézct), prolin a hydor-
xyprolin (sniZovani denaturacni teploty
molekul kolagenu typ D) a lysin a hydroxy-
lysin (tvorba pevnych intra- a extracelu-
larnich vazeb v koncovych oblastech (pro-
dalfa fetézcn, vazba sacharidovych fetézct
galaktosy a glukosylgalaktosy).
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MUTACE nalézané v genu COL1A1

Nejcastéji nalézanymi mutacemi v genu

COL1AL1 jsou:

® mutace ménici smysl ¢teni kodo-
nu (missense mutace) - méni kodon
glycinu na kodon jiné aminokyseliny.
Zavaznost zavisi na pozici v alfa 1(I)
fetézci a na charakteru substituované
aminokyseliny (10).

® nesmyslné (nonsense) mutace -
zména jednoho nukleotidu za vzniku
STOP kodonu, coz vede k tvorbé zkra-
cenych forem alfa fetézcu (11)

® posunové (frameshift) mutace -
inserce/delece jednoho ¢i vice nukle-
otidd vedouci k posunu ¢teciho rimce
pfi transkripci pre-mRNA a nisledné
translaci mRNA do polypeptidického
fetézce (14). Vysledkem muiZe byt jak
tvorba sniZzeného mnozstvi normalni-
ho kolagenu I, tak tvorba strukturdlné
postiZzenych molekul kolagenu I (1).

® sestiihové (splice-site) mutace (2) -
inserce/delece ¢i substituce jednoho
avice nukleotidu v oblasti sestfihovych
mist pre-mRNA; tfi odliSné nésledky:
1. zadrZeni intronu v sekundarni mRNA
2. vynechani ¢asti ¢i celého exonu ve

vysledné mRNA (tzv. exon skipping)
3. vytvofeni zcela novych sestiihovych
mist v pre-mRNA

Kvalita molekuly kolagenu TYP I

Mutace v genu COLIA1l, jez vedou
k tvorbé abnormailnich molekul, jsou vice
zavazné nez v genech COL1A2, nebot posti-
huji 75% syntetizovanych molekul kolage-
nu typ 1 (6).

Mutace v signilni sekvenci promoto-
rové oblasti potlacuji aktivaci transkripce
a maji tedy za nasledek tvorbu snizeného

mnozstvi molekul kolagenu typ I (fenotyp
OI D). Ve vétsiné pfipada ovsem vedou ve
vaznéjsi formy OI (typ IL III a IV). Porucha
transkripce miiZe byt dale zptsobena muta-
cemi v mistech vazeb tzv. aktivac¢nich pro-
teina (enhancert i silencern).

CpG dinukleotidy regula¢ni oblasti
genu mohou podléhat metylaci zptisobu-
jici potlaceni vazby aktiva¢nich proteint.
Vysledkem je tvorba sniZeného mnozstvi
molekul kolagenu typ I. Mutace postihuji-
ci tyto dinukleotidy kodonu glycinu v ob-
lastech kodujicich helix alfa 1(I) fetézct
vedou v 1/3 pfipada k vaznym fenotypliim
OI (typ I a IID) (8).

Mutace ménici kodon glycinu vedou
ve vétsin€ pripadd k vaznému klinickému
obrazu choroby OI V alfa 1(I) fetézci jsou
letilni z 36%, zatimco v alfa 2(I) fetéz-
cich jsou letdlni v pouhych 20% ptipadu.
Zavainost se zvySuje smérem k C-terminalni
oblasti alfa fetézca a zavisi dale na charak-
teru substituované aminokyseliny (pf. valin
- valfa 1(D) fetézcich ze 73 % letalni X v alfa
2(D) fetezcich letdlni v 17 % ptipada) (8).

Korelace genotyp-fenotyp
u pacientu s diagnézou OI

V nékolika poslednich letech je patrna
stale intenzivnéj$i snaha uvést do pficinné-
ho vztahu typ nalezené mutace a klinicky
obraz nositele této mutace. Doposud bylo
identifikovano né€kolik takovych vzijemnych
souvislosti mezi nalezenym genotypem a fe-
notypovym obrazem pacienta s OL:
® Mutace genu COL1Al vedou castéji

v OI typ I a III, projevuji se modrym

bélmem, normilnim ¢i mirné podpra-

mérnym vzristem a rozvojem nedosly-

chavosti béhem dospivani (7).
® Sestfihové mutace vedou v lehky feno-

typ (OI typ I), pokud dojde k zahr-

336 The 10" Prague-Sydney-Lublin Symposium



nuti intronu obsahujiciho terminac¢ni
kodon do mRNA, nebo pokud dochi-
zi pfi uZiti novych sestfihovych mist
ke vzniku pfedcasného terminacniho
kodonu. Jeli vysledkem sestfihovych
mutaci exon skipping, pak maji za
nasledek letdlni fenotyp OI tehdy, je-li
dany exon 3 k exonu 13 (2).

® Mutace ménici smysl ¢teni kodonu - pfi
substituci prvnich 200 aminokyselino-
vych zbytka v alfa 1(I) fetézcich nele-
talni fenotyp OI (typ I, IV). Substituce
v oblastech 691-823bp a 910-964bp
maji vZdy za nasledek letdlni fenotyp
OI (typ II a IID) (8). Pfi substituci gly-
cinu v prvnich 85-90 aminokyselino-
vych zbytcich N-termindlni oblasti je
vysledkem vzacny fenotyp OI/EDS (3).

Z celkového mutac¢niho spektra bylo
dodnes identifikovino pouhych 10 %
mutaci ménicich smysl ¢teni kodonu pro
glycin. Proto je duleZité v budoucnu odha-
lit co moznd nejvyssi pocet mutaci pro
zjisténi jejich vlivu na vysledny fenotyp
pacientt s OL

Poznamka

Tato prdce vznikala s vyhradni pod-
porou Centra biomedicinské informatiky
AV CR, & udéleného projektu MSMT CR:
1M06014
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ABSTRACT

EFFECT OF THE TYPE OF
MUTATION IN COL1A2 GENE TO
CLINICAL VIEW OF PATIENTS
WITH OSTEOGENESIS IMPERFECTA
VLIV TYPU MUTACE V GENU
COL1A2 NA KLINICKY OBRAZ
PACIENTU S OSTEOGENESIS
IMPERFECTA

Slukova V.!, Mazurova F.2, Mazura 1.2,

1 Katedra antropologie a lidské genetiky,
Piirodovédecka fakulta, Univerzita Karlova
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informatiky, Akademie véd Ceské republiky,
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Abstrakt

Tato prezentdcia stru¢ne popisuje gén
COL1A2 a rozne mutdcie v iom objavené,
ktoré sposobuji chorobnu limavost kosti.
Najcastej$im typom su jednobdzové zame-
ny glycinu, podla ktorych bol zostaveny
regiondlny model letdlnych substitucii gly-

cinu v helikdlnej oblasti a2 kolagénového
retazca. Dalej si zmienené niektoré mutac-
né  hot spoty“, ¢i miesta s nulovym vysky-
tom mutdcii. Zaverom su navrhnuté mozné
smery vyskumu v molekuldrnej patologii
osteogenesis imperfecta.

KIucové slova: Osteogenesis imper-
fecta, kolagén, COL1A2, regionilny model

Abstract

This presentation briefly describes
COL1A2 gen and identified mutations cau-
sing brittle bone disease. The most frequent
type of mutations is single-base glycin sub-
stitutions, according to these a regional
model of lethal substitutions in o2 col-
lagen chain helical area has been created.
Furthermore there are mentioned some
mutation hot spots, or sites with no appea-
rance of mutations. Some potential ways for
osteogenesis imperfecta molecular patholo-
gy research are proposed at the end.

Key words: Osteogenesis imperfecta,
collagen, COL1A2, regional model

ELASTIC FIBRES - ORGANISATION
AND FUNCTION OF MICROFIBRILS
(ELASTICKA VLAKNA - ROZDELENI
A FUNKCE MIKROFIBRIL)

Simov4 J., Mazura L, Capek P., Zvirovi J.

See article in Locomotor system 3-4 /
2008, page 195.
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OBJECTIFICATION OF
LOCOMOTION AND BALANCE
IMPAIRMENTS IN PATIENS WITH
NEUROLOGICAL DISORDERS
(OBJEKTIVIZACE PORUCH
LOKOMOCE A ROVNOVAHY

U PACIENTU S NEUROLOGICKYM
ONEMOCNENIM)

Schwabova J., Zahdlka F., Zedka M., Komarek V.,
Novakova H., Maly T., Hrasky P., Vyhnalek M.,
Zumrova A.

See article in Locomotor system 3-4 /
2008, page 218.
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CARBON FIBRE ILIZAROV
RINGS ARE SAFE TO REUSE
ON PAEDIATRIC PATIENTS

Bellemore J. M., Bertollo, N.!, Vizesi F.|,

Bellemore M. C.1, Walsh W. R.!

1 Surgical & Orthopaedic Research Laboratories,
Prince of Wales Hospital, University of New
South Wales, Randwick, Australia

2 Department of Orthopaedic Surgery, The Royal
Alexandria Hospital For Children, Westmead,
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Senior author: w.walsh@unsw.edu.au

Introduction

The Ilizarov Method of external skeletal
fixation involves the stabilisation of fractu-

re fragments by a series of percutaneous
wires and/or pins that attach to a series
of external rings (1). Rings manufactured
from Carbon Fibre Reinforced Polymer
(CFRP) are commonly used for paediat-
ric patients due to their reduced weight,
however these are expensive. Reusing the
rings is one way of reducing patient costs
(2), however this practice has recently
been outlawed in the authors’ country. This
purpose of this study was to calculate the
service life of the rings, to discern whether
or not they are mechanically safe to reuse.

Methods

In the in vitro testing, rings (n=6,
240 mm diameter) were first subjected
to a ramped in-plane compressive load
(figure 1; left) between zero and -1100 N
using an MTS 858 Bionix testing machine
(MTS Systems Corporation, Eden Prairie,
MN, USA). This was in accordance with
ASTM F1541-02, which aims to simulate the
attachment of a tensioned K-wire to the
ring, which is one of the two implants that
can be used to stabilise fracture fragments.
One of these rings was then tested again to
catastrophic failure. The remaining rings
(n=5) were then cyclically loaded using
a variety of load ranges to establish a ‘load
versus life’ relationship. The deformation
of a brand new ring subjected to in-pla-
ne compression was then quantified by
applying strain gauges around the holes
through which the load pins were placed
(see figure 1; left). Strain gauges were
then also applied to the rings of an Ilizarov
frame femoral model (figure 1; middle).
With the approval of the ethics committee
from the Royal Alexandria Hospital for
Children, an out-patient was then recruited
for the in vivo pilot study. This patient was
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Figure 1 - The in vitro in-plane (left) and frame (middle) models and the patient walking on a frame
as strains were being recorded (right).

requested to perform a series of routine a GSV-1T8 portable strain gauge amplifier
load bearing activities whilst strain data (ME-systeme, Hennigsdorf, Denmark).
was taken from a ring of their frame using

Results
Displacement (mm) 0
I T T T T T T
-14 -12 -10 -8 i'6 -4 —2i 0
| I -%007
! -883 N !
I -1000
I
I -1500+
i 2
I -2000+ §
-2150 N s
-2500- &~

Figure 2 - Load v displacement curve for the ring tested to catastrophic failure. The loads placed on
the rings clinically (90 kg; 883 N) are far less than the 2150 N compressive force required to break
the ring.
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Figure 3 - Comparison of the ‘load versus life’ curve from the fatigue testing and the alternating load
during the gait cycle of the 45 kg patient.
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Figure 4 - Plot showing the variation in the principal strains induced in the ring and a function of

the gait cycle.
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In-plane compressive yield strengths
ranged from 810 to 1094 N (952 + 114,
mean + SD; n=6). The specimen tested to
failure fractured in a brittle nature at a load
of -2150 N. In the fatigue experiment (n=5),
the ring subjected to lowest alternating
load (75% of the yield strength) survived
one million cycles of in-plane compression.
All other rings tested all failed prior to five
hundred thousand cycles (Figure 3). The
magnitude of the maximum first principal
strain in the new ring subjected to 500 N
compression occurred near the top load
pin (842 + 6.56 pug; n=4 strain gauges). The
corresponding strain near the bottom pin
was 526 + 18.13 pe. The rings of the frame
that was compressed axially (Figure 1,
middle) deformed proportionally with the
load applied to the femoral head. The two
segments of bone touched at -390 N. From
the three runs performed in the clinical
tests, the maximum first principal strain
(1137 + 16 pe) occurred as the patient’s
centre of gravity passed over the ball of the
foot during walking (figure 4). The alter-
nating load that this strain corresponded
to was then calculated by comparing the
result to that of the in vitro frame test and
plotted on the fatigue curve (figure 3).

Discussion

We have created a ‘load versus life’ pro-
file for CFRP Ilizarov rings in vitro, which
suggests that they have a fatigue limit of
approximately 800 N for one million plus
cycles. Calculating the strain induced in the
rings under known loading conditions in
vitro made it possible for us to show that
the loads induced in the rings that are con-
nected to half-pin bone implants in lighter
patients are well below the alternating loads
required to cause fatigue failure beyond one

million cycles. An unfortunate limitation
of the study is that the rings are extremely
expensive to source, and thus only a small
sample size was used for each experiment.
We have demonstrated that rings attached
to half-pins could be reused indefinitely on
paediatric patients. Further studies would
be required however, to make similar claims
for rings that have been compressed by
K-wires in vivo, as these loads are much
higher and would be likely to cause failure
of the rings after fewer cycles.

References

1. ILIZAROV, G.A. (1990). Clin Orthop. 250:
8-26

2. DIRSCHL, D.R. and SMITH IJ. (1998).
Trauma 44(5): 855-8

PERSPECTIVE ORIGINAL ARTICLE

PREDICTION OF THE CALLUS
STRENGTH ACCORDING TO ITS
X-RAY GEOMETRY (PREDIKCE
PEVNOSTI KOSTNIHO
REGENERATU/SVALKU PODLE
JEHO RENTGENOLOGICKE
GEOMETRIE) PERSPECTIVE
ORIGINAL ARTICLE

Myslivec R, Mafik L!, Zemkovi D.2, Mafikovd A},

Petrtyl M.3

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

2 Paediatric Department, University Hospital
Motol, Prague, Czech Republic

3 Czech Technical University, Faculty of Civil
Engineering, Laboratory of biomechanics and
Biomaterial Engineering

342 The 10" Prague-Sydney-Lublin Symposium



Summary

The main objective of this paper is to
determine the relationship between geo-
metry of the callus during leg lengthening
with the aim to predict the possibility of
occurrence of late deformities or fractu-
res. In a group of 14 children with achon-
droplasia (age-range 6-16 years, 10 males,
4 females, 26 tibia and 9 femoral lengthe-
ning) was retrospectively reviewed the cal-
lus diameter ratio - CDR (i.e. the minimum
callus diameter divided by the original
diaphysis diameter of the tibia/femur at
the level of the proximal osteotomy end).
The minimal diameter of lengthened zone
was measured on radiographs in both pla-
nes, when the lengthening was finished
and/or in the time of fixator removal. We
proved CDR lesser than 85% in 5 tibias
and 2 femurs. In these cases we observed
at X-rays after fixator removal 4 fractures
and 1 bending of tibia and 1 fracture and
1 bending of femur. In further cases the
CDR was higher than 85% and there were
no fractures and angular deformities. In
accord with experience of Japan authors
we conclude that CDR less than 85% is
a good alarming index for preventing
the complications occurring in tibial and
femoral lengthening

Key words: Callus diameter ratio
(CDR); Leg lengthening; Axial loading,
Bone modelling

Introduction

Leg lengthening by callotasis method
is indicated in cases of leg length discre-
pancy and exceptionally in patients with
a short disproportional stature. In Prague
this method is usually used from 80 years

of 20 century. Some children with achon-
droplasia (most frequent bone dysplasia)
are indicated to elongation of legs due to
deformities and severe shortening of lower
extremities. The lengthening of children‘s
long bones by method of traction osteoge-
nesis (callotasis) is performed by the gra-
dual prolongation of the callus of a healing
bone tissue, i.e. by gradual distraction of
two bone fragments. The most important
decision in distraction osteogenesis is the
timing of fixator removal. The lengthener
(external fixator) is usually removed when
X-rays confirm corticalization of the callus
by both anteroposterior and lateral films.

Simple axial loading is believed to
strengthen the callus by hancing its cor-
ticalization. The effect of axial loading
should be evaluated not only on corticali-
zation but also on the change in geometry.
The diameter is a representative value of
this geometry, because the diaphysis of the
long bones is almost cylindrical.

The main objective of this paper is to
determine the relationship between the
callus diameter ratio (CDR) during leg leng-
thening of Czech achondroplastic patients
with the aim to predict the possibility of
occurrence of late deformities or fractures.

Material and Methods. Authors retro-
spectively reviewed 26 tibia and 9 femoral
lengthening in 14 achondroplastic patients
(age-range 6-16 years, 10 males, 4 fema-
les). Distracted length of tibia was 72.8 +
11.3mm, femur 78.7 + 21 mm on average.
Lengthening of children‘s long bones was
carried out by method of traction osteoge-
nesis (callotasis). It means gradual - one-
-shot distraction of two bone fragments
about 1mm per day. When radiographs
showed good consolidation of the callus
(corticalization) the fixator was removed.

The minimum diameter of the callus
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Fig. 1. Method of callus diameter measurement
Callus Diameter Ratio (CDR, %) was calculated
as the minimum callus diameter divided by the
original diaphysis diameter of the tibia/femur at
the level of the proximal osteotomy end.

was measured using a ruler on anteropos-
terior and lateral radiographs taken in the
time when the lengthening was finished
and/or in the time of fixator removal.
The callus diameter ratio (CDR, %) was
calculated as the minimum callus diameter
divided by diameter of the tibia/femur at
the level of proximal osteotomy end (see
Fig. 1).

Results. We proved CDR lesser than
85% in 5 tibias and 2 femurs. In these cases
we observed at X-rays after fixator remo-
val 4 fractures and 1 bending of tibia and
1 fracture and 1 bending of femur. In fur-
ther cases the CDR was higher than 85%
and there were no fractures and angular
deformities. It means that we retrospecti-
vely diagnosed late deformities or fractu-
res in 20% of lengthened long bones of
lower extremities.

Discussion

It is the biomechanical factors that
are essential for the development of the
callus in the period between two suc-
cessive prolongations as well as for the
period of its consolidation and modelling
(when the prolongation has been com-
pleted) (Ilizarov 1989). Changes in stres-
ses and strains initiated by external force
and moment effects control effectively the
speed of healing, the development of load-
-bearing structures and, last but not least,
the development of adequate elastic and
viscoelastic bone tissue properties (Mafik
& Sobotka 1998). Our results are compa-
rable with experience of Japan authors
(Nakamura et al. 1998, Mamada K et al.
1998). The diameter change rates after
fixator removal in a few measured cases
(both at the tibia and the femur) were
positive at X rays 6 months or more after
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Fig. 2. X-rays of shanks of 10 years old boy 1 month before extraction of Ilizarov ring fixators, elon-
gation 80 mm.
(on the left side) - Fig. 2a. X-ray of both shanks - AP view

(on the right side) - Fig. 2b. X- ray of both shanks - lateral view

CDR of the right tibia at anteroposterior (AP) & lateral (L) view was <80 %.
CDR of the left tibia at AP & L view was >85 %

fixator removal (see Figures 2a, b, 3a, b).
It indicates that simple axial loading may
not be a sufficient mechanical impulse for
restoration of the physiological shape of
diaphysis and biomechanical properties.
A bending and torsion micromotion may
be necessary to modelling and increase of
the diaphysis diameter after fixator remo-
val (a type of so-called lateral drift).

The relationship of diameter change
rates between commencement of axial

loading (i.e. after so-called destabilization
of external fixator) and 6 months or more
after fixator removal will be exactly asses-
sed in the next paper.

Conclusion
- Determination CDR is simple and

cheap method compared to quantitati-
ve methods (CT, scintigraphy, DEXA).
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Fig. 3. X-rays of shanks of 10.5 years old boy 5 month after extraction of Ilizarov ring fixators. Note
evident increase of the diaphysis diameter.
(on the left side) Fig. 3a. X-ray of both shanks - AP view

(on the right side) Fig. 3b. X- ray of both shanks - lateral view

- CDR (< 85%) is a good alarming index
for preventing the complications occur-
ring in tibial and femoral lengthening.
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Abstract

At preschool age, there is a possibility
to treat severe varosity and/or valgosity
of legs by orthoses. The force effect of the
orthosis partially corrects the pathologic
defect of the leg. If the orthosis is intermit-
tently used for a long time the correction
is permanent. Step by step correction of
bone deformities are based on remodelling
of growth epiphyses and bones that are
caused by orthotic bending pre-stressing.
According to Hiiter-Volkmann’s law, the
oblique loading regulates the growth of
epiphyseal plates of long bone into the
direction of the pressure result and the
bone remodelling process is started: it
means that the bone grows at the tensile
part of growth epiphyses more quickly
than at pressure one and gradually elimi-
nates varosity and/or valgosity defect.. The
values of pre-stressing cannot be increa-
sed by starting remodelling process from
ethical point of view but it can be judged
on its starting according to the success of

the treatment. The aim of this article is to
study the bone, ligament stress state and
deformations of successful treatment and
to search the conditions when the model-
ling process is started with not dangerous
stress values.

Keywords: Varosity; valgosity; biome-
chanics of leg deformities

Introduction

The tibiofemoral (TI-F) angle describes
axial relationship of the femur and tibia
in frontal plane. This angle is formed by
the lines drawn along the femur and tibia
and it is called anatomic axis. The normal
T-F angle is 5° to 7° (3° to 8°) valgus. The
valgosity (genu valgum, knock knee) is
a part of the physiological development
of many normal children. Children
aged between 3 and 3.5 years old had a
knock knee. Over 95 % of the knock knee
corrects spontaneously by the age of 6 to
7 years to about 6° (1). The varosity (genu
varum, bow leg) may result from lateral
curvature involving either the tibia or the
tibia and the femur. A minor degree of
this deformity is very common in children
during the first or second year of life. The
spontaneous correction is likely to occur
by the time the child is 4 or 5 years old.
Children with severe remaining valgosity
(after the age of 6 years) and/or varosity
(after the age of 4 years) can be success-
fully conservatively treated by orthoses
with bending pre-stressing (2).

The orthosis with bending pre-stress-
ing has a three point force (bending)
effect on the leg. It therefore returns to its
previous shape if the orthosis is taken off.
But intermittent (around 10 hours through
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Figure 2. Telescope with adjustable pre-stressing force.

night) and long time (approximately
months - years) application of the orthosis
causes remodelling of growth epiphyses
and therefore the deformity is gradually

eliminated. It can be explained accord-
ing to Hiiter-Volkmann law (the growth
is restricted at the overloaded part of epi-
physeal plate and at the unloaded part
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the growth is accelerated) when bending
loading induced by orthosis regulates the
growth of epiphyseal plates of long bone
into the direction of the pressure resultant.
The bone remodeling process is started. It
means that the bones grow at the tensile
part of growth epiphyses more quickly
then at pressure one and varosity and/or
valgosity defect is gradually corrected. The
knowledge of stress values for beginning
of bone remodeling process is principal
for clinical praxis.

The aim of the article is to study the
bone and ligament stress state and defor-
mations. Initiation of bone remodeling
can be judged according to the successful
treatment and their stress and deformation
values. The femur and tibia stress stay, liga-
ment forces and deformations are observed
as an orthosis force effect for patients with
successful treatment. The calculation algo-
rithm for computer is presented. The results
show support values for clinical praxis.

Patients and methods

Children were treated at the “Ambulant
centre for defects of locomotor apparatus”
in Prague. The orthoses were individually
made at the firm “Ortotika” from plastic
according to plaster forms of patient’s legs.
The input data are: the dimension of a pa-
tient knee, the dimensions of femur and
tibia at the level of growth plates, the ortho-
sis position, the force of telescope and the
distance between the telescope and hinge
of orthosis (Fig. 1).

The orthoses consist of femoral and
tibia parts. Both parts are connected with
hinge and telescope on the opposite side
(Fig. 2). The telescope forces, its dis-
tances from hinge and bending moments
of a group of patients are presented at
Table 1. The mutual turning of two parts
of orthosis consists of these influences:
knee deformations (ligament stretch and
compression of joint cartilage and growth

F a c A, I A Ay, A, d, d,
33 16 888 630 630 960 2829 6578 820 630
70 14 610 991 510 1120 3217 6442 800 690
87 17 680 1117 550 990 4122 8153 850 790
87 19 9,00 2087 730 1330 7328 14494 11,00 970
70 12 630 1044 460 920 3534 6990 740 660
53 12 450 509 430 720 1634 3232 620 490
70 13 600 926 450 870 2262 4474 770 640
53 95 350 328 390 615 769 1522 490 350

Table 1. Measured values of eight patients: F (in N) - telescope force, a - distance between telescope

and hinge, ¢, - distance from ligamentum collaterale mediale and the centre of meniscus lateralis,
A,, - area of meniscus, /,, [, - length of ligament collaterale fibulare and tibiae, 4,,;, 4,, - area of liga-
ment collaterale fibulare and tibiae, d; d, - diameter of femur and tibia (all values in cm).
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plate deformation), orthosis deformation,
motion of the leg at orthosis (deforma-
tion of soft pads of orthosis) and a com-
pression of leg soft tissues. The bone
deformations are neglected. The leg load-
ing is derived from equilibrium condition
of orthosis telescope and hinge forces
(external forces) and leg reaction forces
(internal forces). The bone stress state is
calculated according to prismatic beam
theory using Navier - Bernoulli’s hypoth-
esis (the cross-section tarries planning
after a deformation, too). The bone stress
state is calculated at growth epiphysis (3).

Results

The following calculation uses these
values: elasticity modulus of ligaments 303
MPa and of cartilage 10.5 MPa (at lin-
ear part of stress/strain dependence), the
strength of ligament 29,5 MPa. The follow
values were measured: F - screw force, a -
perpendicular distance between telescope
and hinge of orthosis, ¢; - perpendicular
distance from ligamentum collaterale later-
ale and the centre of meniscus medialis,
¢, - perpendicular distance from ligamen-
tum collaterale mediale and the centre of
meniscus lateralis, A4,,;, A,,, - transversal
areas of meniscus medialis and lateralis,
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A,;, I, - cross section area and length of
ligament collaterale fibulare, A,,, /, - cross
section area and length of ligament collater-
ale tibiae, dj; d, - frontal diameter of femur
and/or tibia growth plates (see tab.1).

The orthosis bends the knee with
moment M (telescope force F times mea-
sured distance a between telescope and
hinge of orthosis) M = Fa. The same
moment has to be as reaction at the knee;
because the ligament tensile and cartilage
compress forces R are (the distance c, is
between lateral ligament and the center of
joint cartilage at opposite side of knee)

R=M/c,.
The stress at meniscus medialis is

O_m1=R/AmI .

The compression of meniscus medialis
with thickness 7 is

(e}

A=—"t -
Em

The side ligament stress state is
R

s

The dependence between stress o, and
strain g, at ligaments is at Fig. 3. The liga-
ment fiber tensile have the following sta-
ges: a - fibers are straightened, b - fibers
are protracted, ¢ - any fibers are destroyed
and d - ligament is destroyed.

The partly linear dependence will be
used according to stage a - the fibers
protract with zero stress till € = g,/4.5 and
b - the dependence is lineal to strength of
ligament equal 29,5 MPa. The correspon-
ding limit strain is

eg = ox/E = 27.5/303 = 0.09076
and

£x/4.5 = 0.02017

The protract of ligament is

O
A, =|0.0207+=2 1.
EV
The change of T-F angle under orthosis
is force effect

_A+4, 180

¢ T

Aa

The results for the group of patients
from the Tab. 1 are presented at the Tab. 2.
The maximal stress at growth plate is

M
O-max - 7 z 5
where M is beam moment at the place
of growth epiphysis, / is moment of inertia
for bone cross-section at transversal plane
to z - axis parallel with medial plane. The
values J and z,,,, were measured by CT.

Conclusion

The shown method and calculation
algorithm of stress state and deformation
that are necessary for starting of remodel-
ing process at the knee region were verified
on a group of eight patients that were fitted
with bending pre-stressing orthoses made
at the Czech firm Ortotika and followed
at the Ambulant Centre for Locomotor
Defects in Prague, Czech Republic.

The stress state for starting of remode-
ling is not the same for each patient due
to age, sex, constitution, physical proper-
ties of bone, cartilage and fibrous tissue,
etc. Successful orthotic treatment can be
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R S A o O femur Ctibia
93 / 84 3.28/1.28 198/ 2.39 2.10/2.30 1.41 3.12
52 /47 1.83/0.71 1.58/2.26 1.59/2.07 0.88 1.64

161 / 146 5.00/2.68 1.90/3.16 1.87/3.80 2.87 4.47

113 / 103 352/ 1.60 1.94 /293 1.88/2.58 2.10 3.15

218 /198 5.28/2.43 210/ 2.84 1.86/2.29 3.61 4.50

228 /207 5.52/5.54 2.02/2.82 1.89/2.38 3.88 6.20

184 / 168 2.52/1.16 2.12/3.26 1.38 /1.93 1.87 2.72

187 / 170 255/ 117 2.10/3.27 1.38/1.95 1.77 2.64

154 / 140 3.69/ 1.64 1.97 /287 1.74 / 2.29 2.30 3.56

Table 2. Results of calculation: R - ligament forces (in N), o, - ligaments stresses (in MPa), A, - liga-
ment elongation (in mm), o - T-F angle as knee deformation effect (in grads), G, Orivia — Mmaximal
stress values at femur and/or tibia growth plates (in MPa). The results are for valgosity and varosity.

The average vales are at last row.

presumed if an orthopedist uses the same
parameters of orthosis (the same bending
pre-stressing) and the same treatment regi-
me. The calculation algorithm was imple-
mented on PC and the program can be
easily applied at clinical praxis.

The student Tomas Lesiidk at his degree
work studies material properties of pig
knee. According to his measurements the
moment of elasticity of ligament collaterale
fibulae is 12,5 + 6,5 MPa and of ligament
collaterale tibiae is 24,2 + 3,7 MPa (4).
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FORCE EFFECT OF LIMB ORTHOSES
AND BRACES: EXACT MEASUREMENT
SILOVE PUSOBENI KONCETINO-
VYCH A TRUPOVYCH ORTEZ:
MOZNOSTI PRESNE VERIFIKACE
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Léceni vrozenych ¢i ziskanych defor-
mit pohybového aparitu se provadi
pomoci lécebnych ortopedickych pomu-
cek - ortéz v obdobi rustu, kdy existu-
je moznost vyznamné remodelace tkani.
Korekce jednotlivych partii skeletu ortéza-
mi se dosahuje jejich silovym trojbodovym
pusobenim, pisobenim soustavy vice troj-
bodovych korekcnich systémt pfi prosto-
rovych deformitich a ptisobenim momen-
th pfi torznich korekcich. Silové ucinky
korek¢nich ortéz vyvoldavaji na zakladé
biomechanickych zdikond remodelaci
skeletu a okolni tkané. Fyzioterapeutické
a ortotické 1éceni je zaloZeno na dlouho-
dobém zatézovani vazkopruzného skeletu
a pojivovych tkani.

Ortéza je tvofena ve vétSiné pripada
skofepinou z plastu, kterd je doplnéna dal-
$imi potfebnymi dily, které mohou skofe-
pinu vyztuZovat, ur¢ovat pohyb jejich ¢asti,
popfipadé i definované korek¢éné ptisobit.

Od minulosti az do soucasnosti se mode-
lace pozitivi, model pro findlni tvarovani
skofepin ortéz, provadi manualné kvalifiko-
vanym ortopedickym technikem. Po zhoto-
veni polotovaru individudlni lé¢ebné orto-
pedické pomiticky se provede jeji tvarové
pfizptisobeni, zdkladni nastaveni a sefizeni
ucinku ortézy na pacientovi.

Predepisujici lékaf stanovi lécebny
rezim pouZivani korekc¢ni pomucky. Ten
muiZe mit v mnoha pfipadech zdsadni vliv
na vysledek konzervativni 1écby. Pribéh
a vysledky 1é¢eni jsou hodnoceny a doku-
mentovany lékafem, popfipadé€ i ortotikem
nebo fyzioterapeutem, pfi pravidelnych
kontrolach. V priibéhu 1é¢by dochazi nejen
k tvarovym zménam skeletu clovéka, ale
ike zméndm na ortopedickych pomuickich.
Proto je zapotiebi vhodnych technickych
aprav ortéz ¢i korzetli v pribéhu 1€¢by, aby
se ucinnost nesnizila.

Cilem price je vyhodnotit dosavadni
zkuSenosti s ortotickym 1écenim deformit
dolnich koncetin a patefe a navrhnout opti-
malni 1é¢ebné postupy s ohledem na zavaz-
nost vady, v€k a pohlavi, pribé¢h a toleranci
léceni aj. AZ dosud je nastaveni korekce
zaloZzeno na empirické zkuSenosti 1€kare
a ortotického technika. Také doba ptisobe-
ni ortézy zaznamenana rodi¢em muize byt
ucelové pozménéna, nebo je zaznamend-
vana sporadicky ¢i viibec. Nékteré detaily
pfedchozi lécby ortézou pak mame jen
z vypovédi pacientd a rodicd, coZ nelze
vzdy povazovat za objektivni tidaje. Proto
hlavnim cilem je objektivné hodnotit jak
velikost prfedpéti na ortéze, tak presné
zjisStovat dobu pusobeni pfedpéti. Tyto
parametry pak mohou byt vyuZity jak ke
stanoveni optimalniho lécebného postu-
pu, tak k definovani podminek nastarto-
vani modelace a remodelace v ristovych
oblastech koncetin a pdtefe. Vychdzime
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z predpokladu, Ze vysledek 1é¢by silovym
korek¢nim pusobenim na skelet ¢lovéka je
zavisly na velikosti korek¢nich sil nebo na
velikosti dosaZené korekce a je zavisly na
dobé (¢asu) intermitentni aplikace pomiic-
ky. Objektivni udaje se budou snimat a za-
znamendvat pii aplikaci pomticky elektro-
nicky pomoci specidlniho snimace.

V soucasné dobé€ jsou ve vyvoji elek-
tronicka zafizeni, ktera budou soucasti
ortéz, kterd maji za ukol zaznamendvat
adaj o aplikaci na zdkladé snimani téles-
né teploty. Tepelné hodnoty jsou velmi
vérohodné. Zafizeni bude vklidano do
prolisu ve skofepiné pomucky, kterd sni-
mac tepelné castecné odizoluje od vnéj-
$iho prostfedi. NavrZzenou elektroniku je
mozné doplnit pramyslové vyribénym tla-
kovym externim odporovym cidlem, které
je rovné€z odbérové prijatelné (el. vodivy
elasticky materidl) a kterym ptjdou méfit
silové ucinky korekce u koncetinovych
ortéz. Cidlo bude potieba vhodné zabu-
dovat do mechaniky externich nastavo-
vacich prvkl. U trupovych ortéz nebude
méfen kontaktni tlak v misté korekc¢nich
pelot. Uc¢inky se budou prokazovat RTG
snimkem bez trupové ortézy a v korzetu
v AP projekci. Predpoklddiame, Ze u konce-
tinovych hyperkorek¢nich ortéz se silové
ucinky nejvice projevi hned po aplikaci,
pak budou postupné odeznivat (exponen-
cidlné ¢i obdobné) a ziistanou na néjaké
nizké trvalé hodnoté. ZajiStovani trvale
definované korek¢ni sily je rizikové, proto-
Ze by mohlo dojit k poskozeni predevsim
mékkych tkdni nepfiméfené vysokym tla-
kem. U¢innost koncetinovych ortéz s pred-
pétim lze prokazovat jak rentgenem, tak
i méfenim tibiofemordlniho uhlu podle
stavajicich i novych metod. Jsme si védomi
radiacni zatéze pri RTG verifikaci a¢innos-
ti korzetu ¢i koncetinové ortézy.

Navrzend cidla jsou opatiena konek-
torem pro pripojeni sériového portu
pocitace. Pro vyhodnoceni bude vytvofen
program, ktery bude umét komunikovat
s ¢idlem, importovat data, kterd budou pfe-
vedena do tabulkového procesoru, kde je
bude mozné dile zpracovavat. Program by
mél umét okamzité graficky zobrazit dobu
aplikace na casové ose. Statistické zpra-
covani by mélo dit nivod, jak pomuicky
pouZzivat nejoptimdlnéjsim zptsobem. Pro
pacienta je samozfejmé nejpfijemnéjsi uzi-
vat lé¢ebnou pomuiicku co nejkratsi dobu.
Lécebny proces - remodelace pojivovych
tkdni - vSak vyZaduje dlouhodobou apli-
kaci ortézy Ci korzetu. Podle empirické
zkuSenosti 10 a vice hodin, u trupovych
ortéz byvi neziidka doba aplikace 23 hodin
denné, kdy hodina bez pomtcky je urcena
osobni hygien€ a fyzioterapii. Kde lezi hra-
nice mezi soucasnymi poznatky a empiric-
kymi zkuSenostmi by mély objektivizovat
vysledky a zavéry této price.

Predpoklidime, Ze prace poskytne
relativné objektivni vystupy vlivu velikosti
korek¢niho ucinku ortéz a jejich intermi-
tentni aplikace na vysledky lé¢eni deformit
koncetin a patefe. M€ly by vzniknout objek-
tivni teoretické mantinely pro optimalni
pouzivini 1é¢ebnych korekcnich ortéz
vzhledem k dosazeni maximalniho 1é¢ebné-
mu efektu. Vedle téchto teoretickych man-
tinel ucinné 1écby vsak bude vzdy zalezet
na individudlnim technickém provedeni, na
tvarovani, na ucinnosti kazdé ortopedické
korekcni pomiicky, tedy na jeji kvalité, kterd
kolisd vSude ve svété. Ziskany niavod efektiv-
niho pouzivani korek¢nich ortéz a objektiv-
ni verifikace jejich ti¢innosti (méfeni tlakd
v opérnych bodech a doby pusobeni ortézy
za 24 hodin) v8ak pozadovanou kvalitu ide-
alni korek¢ni ortézy ovéri. Predpokladime
aplikaci vysledkut prace do klinické praxe.
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The repairs of osteochondral defects in
the big joints remain a clinical challenge.
The applications of various crushed autolo-
gous bone grafts, bioactive agents, or bio-
logically compatible implants can be the
candidates for a possible therapy.

The articular cartilage is multifuncti-
onal structure that must to transfer the
dynamical loads, to damp the loads and to
distribute them and is vulnerable to injuri-
es and degenerative diseases over time. In
addition to this, the hyaline cartilage has
very small potential of self-repair. Surgical
treatment of cartilage damages (small
defects - having area < 0.8 cm?) are at this
time aimed at transplantation of cells and/
or use of various biological grafts, bioactive
agents, or biologically compatible implant
matrices. However, the newly reconstruc-
ted tissue does not have full biomechanical
bearing capacity (and elastic and/or visco-
elastic/hyperelastic tissue properties) like
natural tissue.

We developed the hybrid poly-
mer replacement (fig. 1) intended for
treatment of small defects (diameter 5-
8mm, depth 8-15mm) during arthrosis.

Replacements of subchondral bone are
made from cycloolefin copolymer/line-
ar low density polyethylene. Cycloolefin
copolymer (COC) was chosen for its amor-
phous structure.

Ethylene-norbornen copolymer (COC):

—{—CH, CH, ], —{—CH—CH,—

Replacements of cartilage are made
from hydrogel based on poly-(2-hydroxye-
thylmethacrylate) (fig. 2). The surface of
hydrogel is coated by biotin/collagen II and
by mesenchymal cells.

These polymer materials are non-toxic,
non-immunogenic, non-carcinogenic and
carry the biomechanical elastic properties
that match those of the tissues. The lower
COC-blend elements were deposited into
subchondral bone and upper elements into
the articular cartilage. Elastic constants for
COC/LLDPE blend (Esb = 0,45-0,62 GPa)
and for the hydrogel (Ec = 1,2-2,4 MPa)
were experimentally determined.

The surfaces of COC-blend were plas-
matic modified by oxygen and nitrogen.
These modifications create chemical bonds

Fig. 1: Total hybrid replacement of hyaline
cartilage and subchondral bone

Fig. 2: Hydrogel cartilage replacement
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among the proteins (on collagen) and
ligands of COC-blend. On the COC-blend
surface were then applied the mediator
films (made from collagen I with the grown
hormones). Mediator films create the con-
nective microlayer (200-250um) among
the plasmatically modified COC-blend mat-
rix and subchonral bone. Verifying the col-
lagen mediators on the COC-blend surface
in vivo showed very good cell proliferation
and cell differentiation.

The bicomponent replacement ensured
the fundamental bear conditions. The new
stress/strain distributions during the hea-
ling in the tissue (around the replacement)
were crucial for maintaining the homeosta-
sis of both the subchondral bone and carti-
lage metabolism. The surfaces of articular

Fig. 3: “Hyaline - like cartilage” in the regene-
rated region

cartilage in the regenerated points were
like-regular in 80% cases (fig. 3).

The new cartilage was discovered on
the proximal part of replacement lodged
on the natural scaffold created by new
subchondral bone. Novel therapies, that
integrate tissue engineering, biomecha-
nics, biochemics and biology techniques
into transplantation surgery represents the
actual trends
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Abstract

The presently applied rigid stems of
hip implants negatively affect the biome-
chanical stability of artificial replacements.
Clinical statistics of reoperations have
clearly shown that over 20% of them are
caused by the instability (loosening) of the
stems of rigid implants. The application
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of rigid stems of hip implants always pro-
duces an undesirable “shield effect” in the
“rigid implant-bone“ system. Physiological
loads acting on the stems and diaphyses
lead to negative (undesirable) stress flows
(resp. deformations). As a consequence of
high rigidity of stems, undesirable local
stress concentrations also arise in the
bone tissue. Under insufficient stress (i.e.
at its drop under the lower remodelling
equilibrium limit), unwanted resorption
of the corticalis occurs. Extreme stresses
exceeding the upper remodelling equilib-
rium limit produce an equally unwanted
effect (initiating resorption). The rigidity
of implants directly affects the velocities of
biochemical processes, not only on their
interfaces with live tissues, but also on the
walls of diaphyses. Insufficient changes in
stresses (deformations) lead to the retarda-
tion of biochemical processes and succes-
sive appearance of pathological processes
(e.g. the appearance of osteoporotic bone
tissues).

The aim of the presented paper is
a principal modification of the rigid shaft
of hip implants by increasing its stability in
the marrow channel cavity.

The application of a peripheral elastic/
poroelastic layer (PEL) on the rigid stem
results in a highly effective regulation of
the undesirable shield effect. The regulation
consists in the control of the properties
of the peripheral elastic/poroelastic layer.
There is a resulting decrease in strain in the
shaft of the implant by up to 30% (Fig. 1).
The decrease in strain is accompanied by
radial translation of its maximum in the
direction towards the longitudinal axis of
the shaft. By applying PEL (with an elasticity
modulus of ca 0.5-1.2 GPa) the stress field
approaches physiological acceptable values
of stress fields arising in the loaded diaphysis

prior to the implant application. By applying
the elastic layer the strain of the bone tissue
with a modified implant shaft approaches
the bone tissue loading prior to implantati-
on contributing to anatomic adaptation to
a variable topography of the marrow chan-
nel. In cases of the peripheral elastic layer
application conditions are created for the
elimination of the bone tissue resorption.
A favourable growth in dynamic stress chan-
ges (or a growth in dynamic deformation
changes) in the bone tissue contributes, in
the case of the peripheral elastic/poroelas-
tic layer application, to the acceleration of
metabolic processes during postoperation
therapy, to the bone tissue thickening and
to enhanced biomechanical stability of the
shaft in the marrow channel.

Applications of peripheral elastic/poro-
elastic layers (PEL) expressively increase
the stability of rigid stems in the femoral
dyaphysis.

Acknowledgement: The presented
paper has been supported by the Grant of
VZ MSMT no. 6840770012.

References

1. PETRTYL M., DANESOVA J.: Limitni cykly
vzniku, funk¢ni stability a zaniku kostni tkané
v jejim objemovém elementu, Osteologicky bul-
letin, roC. 5, C. 4, str. 123-130, 2000

2. PETRTYL M., JIRA A, DANESOVA J.
Composite Stems of Hip Replacements with
the Gradient of Elastic Properties (GAP),
International Journal of Health Care Enginee-
ring, vol. 2, no. 12, s. 160-162, 2004

3. RAISZ L.G., RODAN G.A. Principles of
Bone Biology, Academic Press, San Diego, 2002
4. TENCER A. F., JOHNSON K. D.: Biomecha-
nics in Orthopedic Trauma in Bone Fracture
and Fixation, USA, 1994

358 The 10* Prague-Sydney-Lublin Symposium



(e
[MPa]

100

Distribution of Dominant Tensile Stresses
in the Femoral Wall
—o— rigid stem with PEL

~@- rigid stem without PEL

90

80

70

60

50

40 T~

30 \

~,

Y
AN
.

20 \

BN

B ————

TN\

0

i YOV

™~

0
comapct bone

peripheralelastic/poroelastic layer

6,9
implant stem
(PEL)

Fig. 1 Distribution of dominant principal stresses in the wall of the femur and the rigid implant with
a surface layer (PEL) and without a surface layer ( without PEL)

5. VALENTA J. a kol.: Biomechanika, védecka
monografie, Academia, Praha, 1985

6. Narodni registr kloubnich nahrad 2006,
Koordinacni stfedisko pro resortni zdravotnic-
ké informacni systémy, Praha, 2006

7.  PETRTYL M., DANESOVA J., JIRA A., BASTL
Z., KRULIS Z., et al. Suspensory Ligament
System of Composite Replacements, Human
Biomechanics 2006, Hrotovice

Souhrn

Cilem sdéleni je seznimeni odborné
vefejnosti s nejnovéjSimi poznatky pfi
1é¢bé razovymi vlnami v ortopedii, kompa-
race fokusované a tzv. radialni razové viny.

V tvodu je zminéna teorie o pliisobeni
razovych vln na lidsky organismus, kde se
vyuziva elektro-hydraulického efektu na

biologické tkiné, historie 1écebné meto-
dy a jeji vyvoj v Casu, fyzikdlni vlastnosti
razovych vln (rozd€leni podle typu genero-
vané vlny, ESWT - extrakorporilni rizova
vlna /fokusovana/, rESWT - radialni tlakova
vlna /nefokusovana/).

ambul_centrum@volny.cz

359



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 obuy,
ortopedické vlozky apod.

provozni doba:

Po 7.30-17.00; at-¢t 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: protetika@seznam.cz
Metro C stanice Chodov, dile autobus ¢. 118 stanice Dédinova - budova MEDICENTRUM

Partner viech zdravotnich pojistoven v CR
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areal FN Motol, pavilon F, V avalu 84, 150 06 Praha 5

- I eklinaéni trupové ortézy [

[ 4 Trupové ortézy pro skoliézu Reklin. bandaz

Pristroje pro ky¢. klouby

Hyperkorekéni ortézy DK
; ™ "
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| Dynamické i klasické ort. viozky |

Prodejna zdravotnickych potieb
Eliasova 31, 160 00 Praha 6
tel./fax: 233 342 275
Po-Pa: 900.1800

Velky vybér zdravotni obuvi

105 , 00969, 00971

Jsme smluvnimi partnery
vSech zdravotnich pojiStoven.

tel: 224 436 059, 222 314 760, fax: 224 812 034
\Www. ortotika.cz ortotika@ortotika.cz_/
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Leden Unor Biezen Duben Kvéten Cerven Cervenec Srpen Zéii Rijen Listopad Prosinec

NY/68.06/044/04

= Prvni bisfosfond,
na ktery staci myslet pouze iednou mesicne

Bonviva

Je jenom jedna

Driitel registraéniho rozhodnutic Roche Registration Ltd., Welwyn Garden City, Velkd Britdnie. Registraéni &sla:
EU/1,/03,/265,/003, EU/1,/03,/265/004. Ucinna latka: Acidum ibandronicum 150 mg ut Natrii ibandronas monohydricus 168,75 mg.
Indikace: Létha osteopordzy u 7en po menopauze se zvjSenym rizikem zlomenin. Bylo prokdzdno snizent rizika zlomenin obratld, Gcinnost
na zlomeniny krcku proximdlniho femuru nebyla stanovena. Kontraindikace: Hypokalcémie, hypersenzitivita na ibandronovou kyselinu
nebo na kteroukoli pomocnou ldtku. Déavkovani a zpdsob poddvani: K perordlnimu poddni. Doporucend ddvka je jedna 150mg fableta
jednou mésitng. Tableta by méla byt uZita kaZdy mésic ve stejny kalenddfni den. Zvlastni upozornéni: Pied zahdjenim Iéchy pifpravkem
musi byt upravena hypokalcémie. Stejné by mély byt léceny jiné poruchy kostntho a minerdlniho metabolismu. U viech pacientek je doleZity
dostatecny prijem vdpniku a vitaminu D. UZivani bisfosfondt mdZe byt spojeno s dysfagii, vznikem ezofagitidy a jicnowjch nebo Zaludetnich vie-
do. ZvySend opatrost pii soucasném uZivani s NSAIDS. Piipravek nenf doporucovdn u pacientek s hodnotami dearance kreatininu pod 30 ml /min.
U nékterych pacientek (vétSinou onkologickjch) lécenych bisfosfondty byla hldsena osteonekréza elisti. Téhotenstvi a laktace: Piipravek
by nemél byt poddvdn behem téhotenstvi a kojeni. Klinicky vyznamné interakee: Interakce s potravou: Pacientky by mély pred uZitim
pipravky: Pacientky by nemély uZit jing perordini Iécivy pripravek alespoii 6 hodin pred a 1 hodinu po uZif piipravku. Nebyly prokdzdny interakce
s tamoxifenem nebo hormondinf substitucnt terapif (estrogeny). Pfi podant pifpravku soucasné s H2 blokatory nebo jinymi aktivnimi ldtkami
2vySujicimi pH Zaludku je nutnd dprava dévkovani. Klinicky vyznamné neiddouci oéinky: Casté nezddouci tcinky lécivého pripravku
(>1/100, 1/10), které byly zaznamendny ve studiich a jejichz wyskyt mdize dle zkouseiicich souviset s léchou pifpravkem: dyspepsie, nausea,
bolest bicha, prdjem, nadymdni, gastroezofagedini reflux, bolest hlavy, Gnava, myalgie, artralgie, vyrdzke. Dostupné baleni: Bonviva 150 mg
1 nebo 3 tablety. Podminky pro uchovévani Zddné zvidsti podminky uchovdvéni. Posledni revize textu: 13. 10. 2006.

Vydej piipravku je vazan na lékaisky predpis, pfipravek je hrazen
@ 1 prostfedkd zdravotniho pojisténi. Dalsi informace o pripravku ziskate
Claxesminikine ng adreses Roche, s. r. ., Dukelskjch hrdind 52, 170 00 Praha 7. Tel.: 220 382 111,
fax: 220 382 582.





