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Devatendcty rocnik casopisu Pohybouvé tstroji
Je vénovdn Zivotnimu jubileu

profesora Ing. Frantiska Marsika, DrSc.

The 19" volume of Locomotor System journal
is dedicated to the anniversary of

Professor Eng Frantisek Marsik, DSc.
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SLOVO CTENARUM ¢ A WORD TO READERS

Vazeni ¢tenari, autori a inzerenti,

dékujeme za Vasi pomoc pfi tvorbé mezioborového odborného recenzovaného
casopisu , Pohybouvé ustroji - pokroky ve vyzkumu, diagnostice a terapii®

Dostiva se Vam do rukou dvojcislo ¢asopisu 3-4/2012, kde kromé odbornych a védec-
kych referati je uvedena historie ortopedie v Lublinu v letech 1954-2012 zasluhou pana
profesora Tomasze Karskiho, MD, PhD, emeritniho pfednosty the Paediatric Orthopaedic
and Rehabilitation Department of the Medical University in Lublin. V suplementu ¢asopisu
jsou publikovina abstrakta sdéleni z The 14" Prague-Lublin-Sydney Symposia: Highlights
in orthopaedics, anthropology and human biomechanics, které je organizovino v tomto
roce ve spoluprici s panem profesorem Karskim, MD, PhD ve dnech 16.-23. 9. 2012
v Sarbinowu v Polsku (Rehabilitation Centre Sophia-Bryza).

Informace o odbornych akcich Spole¢nosti pro pojivové tkané CLS JEP a Odborné
spole¢nosti ortopedicko-protetické CLS JEP jsou dostupné na webové doméné Spolecnosti
pro pojivové tkiné CLS JEP www.pojivo.cz, kterou tispé$né vede a v tomto roce inovoval
pan Ing. Alexander Lichy. V ziloZce Info/Pohybové tstroji/Archivni ¢isla ke stazeni jsou
dostupni jednotliva ¢isla a dvojcisla ¢asopisu (v¢etné Suplement) od roku 1997 do roku
2012 ve formatu PDF.

Jako v dfivéjsich letech je pfedmétem a hlavnim poslanim c¢asopisu publikovat prace
vychézejici z vyzkumu pojivovych tkdni, priace orientované na biochemickou, morfolo-
gickou, genetickou a molekulidrni diagnostiku a kostni metabolismus chorob genetic-
kych i ziskanych vad pohybového ustroji. Dile prace klinické, tykajici se symptomatické
1écby metabolickych kostnich chorob, osteoporézy, sekundiarni osteopordzy, osteo/
spondyloartrézy, kostnich dysplazii, kon¢etinovych anomalii, dysmorfickych vad pohy-
bového aparatu a genetickych syndromd, ale i jinych chorob, které ve svych duasledcich
negativné ovliviiuji pohybové ustroji v priibéhu lidského Zivota. Pozornost patfi pracim
z oblasti biomechaniky, neuroadaptivnim zméndm skeletu, fizené remodelaci pojivovych
tkdni v zdvislosti na lécebnych metodach (kalciotropni 1éky, rehabilitace, ortoticko-
-protetické a operacni léceni), studiim muskuloskeletdlnich a neuronilnich interakci,
v neposledni fad€ sdélenim antropologickym, paleopatologickym a pod. Vyznamné jsou
predevsim interdisciplinarné zaméfené price. V anglickém jazyce jsou publikovana sdé-
leni zahranicnich, ale i naSich autort. Zadanym doplnénim obsahu asopisu jsou zpravy
ze sjezdu a konferenci. V rubrice zpravy zvefejiiujeme oznimeni o Zivotnim vyroci ¢lent
RR casopisu, SPT CLS JEP a vyznamnych osobnosti, sdéleni o prioritnich pozorovanich,
ze studijnich a poznavacich cest aj.

Dne 26. biezna 2012 v plné duevni svéZesti opustila tento svét v nedoZzitém véku
99 let pani MUDr. JindfiSka Galliova. Vzpominky z jejiho bohatého profesniho Zivota
byly publikoviny v casopise Pohybové ustroji (ro¢nik 18, 2011, 107-124) z popudu
doc. MUDr. I. Mafika, CSc., ktery s prof. MUDr. R. Kubdtem, DrSc. v roce 1981 rozpoznal

POHYBOVE USTROJI, ro¢nik 19, 2012, ¢. 3+4 171



u nds prvni pfipad BCG gonitidy u 3letého chlapce ockovaného tehdejsi sovétskou BCG
vakcinou.

Dne 23. ¢ervence 2012 navzdy odeSel pan prof. MUDr. Jaroslav Masopust, DrSc., Cestny
¢&len Spolecnosti pro pojivové tkané CSL JEP, ktery se v roce 2004 zaslouzil o transformaci
Spole¢nosti pro vyzkum a vyuziti pojivovych tkdni (zaloZenou a vedenou 12 let panem
prof. MUDr. Milanem Adamem, DrSc.) v dnes$ni Spolecnost. V roce 2009 pfi prileZitosti
jeho 80. Zivotniho vyroci byl nasi Spolec¢nosti ocenén Medaili za zasluhy o rozvoj védy. Pan
prof. Masopust byl jednou z klicovych osobnosti nejen biochemie, ale i 2. 1ékarské fakulty
Karlovy Univerzity. Naposledy se s nimi podélil o své Zivotni zkuSenosti a védomosti hodi-
novou predniaskou na téma ,Obezita jako nemoc* pfednesenou pfi zahdjeni 17. Kubatova
podologického dne (Lékafsky dim, 2. 3.-3. 3. 2012, Www.pojivo.cz).

Jako kazdoro¢né€ uvadime smérnice pro autory prispévku, kterym vénujte prosim nale-
Zitou pozornost prfi pripravé Vasich védeckych sdéleni.

Casopis PU byl v roce 2008 zarazen Radou pro vyzkum, vyvoj a inovace vlidy CR na
Seznam recenzovanych neimpaktovanych periodik vyddvanych v Ceské republice a je
uveden v tomto Seznamu i po aktualizaci provedené v roce 2010 (po revizi 2 dvojcisel PU
vydanych v roce 2009).

Souhrny praci publikovanych v casopisu jsou excerpovany v EMBASE / Excerpta
Medica (od r. 1994) a v Bibliographia medica Cechoslovaca (od r. 2010).

K prosazeni ¢asopisu Pohybové ustroji mezinirodné je velmi vyznamné citovat price
uvefejnéné v Casopisu v prispévcich posilanych do zahrani¢nich casopist. Pro zvySeni
urovné ¢asopisu PU je nezbytné ziskavat ptivodni kvalitni prace. Plivodni prace a kasuistiky
doporucujeme publikovat v angli¢tiné s cilem zvysit zijem o na$ ¢asopis v odborném svété.

licky (objectives, methods, results and discussion), s klicovymi slovy.
TéSime se na Vasi tvirci spolupraci béhem roku 2012.

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

Obrizek na titulni strané Casopisu demonstruje charakteristické rentgenologické pro-
jevy Tricho-rhino-falangealniho syndromu, typ 1 (TRPS 1, MIM 190350), na zikladé
kterych lze s jistotou potvrdit genetickou diagnézu (stejné jako napi. u achondroplazie
nebo spondylometafyziarni dysplazie, typ Kozlowski). Urceni spravné diagnozy jiz v bato-
lecim a pfedsSkolnim véku je vyznamné nejen pro prognozu, ale zabrini dalSimu finan¢né
nikladnému vySetfovani.

Na obrazku jsou zobrazeny patognomonicky vyznamné rentgenologické zmény
na snimcich rukou a kyc¢li matky a syna a jedné nepfibuznych mladé Zeny. Diagndza paci-
ent byla stanovena nebo potvrzena v Ambulantnim centru pro vady pohybového aparitu

v Praze, kde jsou dlouhodobé sledovani.
Ruka

Na obrizku dole a uprostied jsou RTG
snimKy levé ruky probanda ve véku 7, 10
a 14 let, které ukazuji typické konické epi-
fyzy (Giedion typ 12) i slonovinové epifyzy
na distilnich ¢lancich 1.-4. prstu (snimek
ve véku 7 a 10 let), ndpadny je zkrat stfed-
nich ¢lanku zvlasté 2.-4. prstu a jejich desa-
xace v arovni PIP kloubu (dusledek defor-
mit a pfedcasné fuze konickych epifyz).
Dale zkrat 2., 3. a 5. paprsku, na kterém se
podili vyznamné i pfedcasna fize distilnich
epifyz metakarpti. V pravém dolnim rohu je
RTG snimek levé ruky jeho matky ve véku
24 let se zkratem 2. a 5. paprsku a desaxaci
v urovni PIP kloubu 3. a 4. prstu. (biomecha-
nickd pficina zkratu a desaxaci je stejna jako
u jejiho syna). V pravém hornim rohu je sni-
mek RTG levé ruky nepfibuzné pacientky
ve véku 24 let, kde je mirné zkraceni stfed-
nich ¢lanka 2.,3. a 5. prstu a malo vyjadfena
desaxace 2. a 3. prstu v urovni PIP kloubu.

Kycelni kloub
Na obrizku vlevo jsou snimky pravého

kycelniho kloubu v AP a axidlni projekci
probanda ve v€ku 7 a 18 let. Na snimku

v 7 letech jsou acetabulum a hlavice rela-
tivné velké, acetabulum je strméjsi, hlavi-
ce mirné oplostéla, kréek kratky varosni.
Epifyza hlavice je plochd a fragmentovani,
V 18letech v obou projekcich je acetabu-
lum mélké a strmé, hlavice je velkd a plo-
chi, hfibovitého tvaru se zobdkovitym pro-
taZenim medialné.

Nahofe uprostfed jsou pravé kycelni
klouby matky probanda a nepfibuzné paci-
entky ve véku 24 let. Na obou jsou znamky
pokrocilé koxartrozy. Na snimku uprostied
u matky probanda je vyrazné zazena kloub-
ni Stérbina, protruse acetabula do panve
a okrajové osteofyty na hlavici. Pokrocila
koxartrdza a obtiZe pacientky byly indikaci
k ndhradé kycelnich kloubu totilni endo-
protézou jiz po 40. roce véku.

Rentgenologicka diagnostika TRPS-1 je
mozna jiz v prvnich letech Zivota. Hlavni
RTG pfiznaky jsou zkriceni jedné nebo vice
falang anebo metakarpti. Charakteristicka
je epifyzarni dysplazie postizenych dlou-
hych kosti s konickymi epifyzami (Giedion
typ 12), predcasna faze epifyz a slonovi-
nové epifyzy na distilnich c¢lincich prst
rukou. Epifyzy hlavic femurtl jsou malé,
nékdy se vyviji morbus pseudo-Perthes,
kr¢ky femurtt byvaji varosni (pozorovi-
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ni autora) a vznikd pfedcasnd koxartrdza.
Distdlni epifyza femuru byva mirné oplos-
t€ld. U novorozencu se typické RTG zmény
nezjisti. Urceni diagnézy radiologickym
vysetfenim je mozné u déti i dospélych pri
soucasném zhodnoceni klinického nilezu.

K typickym klinickym projevim patfi
kratkd postava, fidké, pomalu rostouci
jemné vlasy, predcasné profidnuti vlast
v Celni krajiné, fidké oboci zevné€, nékdy
tenké a kiehké nehty. Prominujici bambu-
lovity nos, dlouhé a Siroké filtrum, uzky
horni ret, nékdy odstavajici usi, nadpo-
cetné zuby a retrognacie. Brachydaktylie
jednoho nebo vice prstll, otok meziclan-
kovych kloubt s nebo bez distalni osové
deviace postizenych prsti.

Diferencidlni diagnéza. Podobné RTG
zmény skeletu jsou u tricho-rhino-phalan-
gedlniho syndromu, typ 2 (TRPS-2), ktery
se ale odliSuje pfitomnosti mnohocetnych
kartilaginosnich exost6z a mentilnim
defektem. U Albrightovy osteodystrofie
a akrodysostoézy jsou metakarpy a falangy
obvykle krat$i a $irS$i neZ u TRPS-1 a epi-
fyzarni zmény jsou odliSné. Thiemannova

choroba se manifestuje bolestivym vfe-
tenovitym otokem postiZenych kloubu.
PostiZzené epifyzy clanki prstl jsou nepra-
videlné denzity, nékdy fragmentované.
Ostatni syndromy brachydaktylie se 1isi
typem abnormalit prstd a chybénim facidl-
ni stigmatizace (vlasy, nos, usi, rty).

Geneticky pfenos onemocnéni je auto-
zomdlné dominantni s vyznamnou variabi-
litou exprese fenotypu. TRPS-1 je zpusoben
mutacemi genu TRPS1, které jsou lokalizo-
vané na chromosomu 8q24.12. Tento gen
kéduje zinek-prouzkovy transkripcni faktor.

Prognéza. Vyvoj inteligence u vétSiny
postiZenych a Zivotni prognoza jsou nor-
milni. Facidlni dimorfismus a deformity
prsti mohou byt kosmetickym problé-
mem a indikaci k plastickym vykonim.
Oplosténi a deformace hlavice femuru je
pficinou pfedcasné koxartrozy a je indika-
ci k feSeni totdlni endoprotézou v dospé-
Iém nebo stfednim véku, kdy se casto
diagnostikuje i osteopenie a osteopordza
(pozn. autora). Vyska dospélych je obvyk-
le pod 10. percentilem, zfidka dosihne
150 cm u muza a 140 cm u Zen.

Title picture demonstrates Tricho-Rhino-Phalangeal Syndrome, Type I (TRPS-
1, MIM 190350). This disorder is important for the radiologists because of distinctive
radiographic findings usually in first years of life. On the basis of these findings the
genetic diagnosis can be definitely confirmed (identically as e.g. at Achondroplasia or
Spondylometaphyseal Dysplasia, Kozlowski type). Determination of genetic diagnosis in
first years of life is important not only for prognosis but prevent next financially expensive
examination.

At the title picture are shown pathognomonic skeletal changes at X-rays of the hands
and hip joints of a mother and son and two affected unrelated women.

The major clinical findings are small stature - the adult height is usually below the
tenth centile and may occasionally reach 150 cm in males and 140 cm in females, sparse,
slowly growing fine hair, premature frontal balding, sparse eyebrows laterally. Prominent
nose with bulbous end, long and wide philtrum, thin upper lip, sometimes prominent
ears, supernumerary teeth and retrognathia. Brachydactyly in one or more fingers, swe-
lling of the interphalangeal joints with or without distal axial deviation in affected fingers.
Intellectual development and life expectancy are normal.
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RTG snimKy z archivu Ambulantniho centra pro vady pohybového aparitu s.r.o., Olsanska 7, Praha 3
X-rays from archive of Ambulant Centre for Defects of Locomotor Apparatus Prague

The major radiographic features
are shortening of one or more phalanges
and/or metacarpals, characteristic epiphy-
seal dysplasia of affected tubular bones
with cone-shaped epiphyses, Giedion type
12, premature epiphyseal fusion and ivory
epiphyses in distal phalanges. Small capital
femoral epiphyses are sometimes associa-
ted with Perthes-like changes.

Differential diagnosis

The tricho-rhino-phalangeal syndrome,
type 1I, differs by the presence of mul-
tiple cartilaginous exostoses and mental
deficiency. In Albright osteodystrophy and
Acrodysostosis the metacarpals and pha-
langes are usually shorter and broader
than in TRPS-1, and the epiphyseal abnor-

malities are different. Other brachydactyly
syndromes differ by the type of digital
abnormalities and absence of the facial and
hair changes characterizing tricho-rhino-
-phalangeal dysplasia.

Genetics and molecular pathology

The genetic transmission is autosomal
dominant with considerable variability of
phenotypic expression. TRPS-1 is caused
by mutations of the TRPS1 gene located on
chromosome 8q24.12. The gene encodes
a zinc-finger transcription factor.

Course and prognosis

Facial and digital abnormalities are
rarely handled by plastic and hand sur-
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geons. Premature coxarthrosis is some-
times indication for hip arthroplasty in
adulthood. Early commencement of osteo-
porosis should be controlled by densito-
metric examination (DEXA).

Key words: skeletal dysplasia, Tricho-
Rhino-Phalangeal Syndrome, Type I, radio-
logic diagnosis
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ABSTRAKT

Genetické poruchy, postihujici kostni systém nastdvaji odchylkami komplikovanych
déjti kosterniho vyvoje, ristu a homeostizy a svou pestrosti zistivaji diagnostickou
vyzvou. Nosologie a klasifikace genetickych kostnich poruch podava prehled uznanych
diagnostickych jednotek a skupin podle klinickych a radiologickych projevii a molekuldrni
patogenezy. Jejim zamérem je, poskytnout genetickym, pediatrickym a radiologickym
oboriim seznam uznavanych genetickych poruch, jeZ by usnadnila diagnostiku jednotlivych
pfipadd a vyhranéni novych poruch pfi pfemostovini kontakt mezi kliniky a védci,
pracujicimi na poli kostni biologie.

Do revize roku 2010 bylo zatazeno 456 jednotek, rozlozenych do 40 skupin, definovanych
molekularnimi,biochemickymi a radiologickymi hledisky. Z téchto stavi bylo 316 spojeno
s mutacemi jednoho nebo vice z 226 ruznych gent, v rozmezi ,béZnych*, opakujicich
se mutaci aZ po jakési ,soukromé®, jez byly nalezeny v jednotlivych rodinich, nebo
u jednotlivcti. Nosologie je proto hybridem, zahrnujicim seznam klinicky definovanych
chorob, c¢ekajicich na molekulirni vysvétleni a zdznamem v databdzi, komentujicim
spektrum zmén, jez jsou vyvoliny mutaci daného genu.
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Nosologie by méla byt uzite¢nd pro diagnostiku nemocnych s geneticky podminénymi
kosternimi poruchami, zejména v ocekavani pfivalu informaci, jeZ poskytnou nové
technologie k definovani klinickych jednotek a novych poruch a v tom, Ze poskytne
pfehled uz zavedenych nosologickych jednotek; védeckym pracovnikiim pak tim, Ze
informuje o klinickych korelacich gent, proteini a déji, odehravajicich se v kostni biologii.

UVOD

V Sedesitych letech 20. stoleti se
hromadily doklady o tom, Ze genetické
poruchy kostry jsou klinicky a geneticky
raznorodé, coz podnitilo skupinu mezina-
rodnich odborniku k pfipravé dokumentu,
jimZz by se dosahl souhlas v nomenklatu-
fe, jeZz byla nazvana ,Constitutional (or
Intrinsic) Disorders of Bone*“ (1970, 1971a,
1971b, 1971c, 1971d; McKusick a Scoty
1971). Zamérem ,Nomenklatury* bylo sdru-
zit radiology, klinické genetiky a pediatry,
aby souhlasili s pojmenovanim a klasifikaci
kostnich poruch, syndrom® a metabolic-
kych chorob, které byly nedivno popsi-
ny. Revise byla pfipravena v roce 1977,
1983, 1992 a 1997 (1978, 1979; Rimoin
1979, 1983; Spranger 1992, 1998; Lachman
1998). Po ustaveni International Skeletal
Dysplasia Society (ISDS) v r. 1999 a aby
bylo mozné se vyporidat s lavinou nové
ptibyvajicich informaci byla v rdimci ISDS
povérena komise experti provedenim revi-
ze Nosologie (2001 a 2006) (Hall 2002;
Superti-Furga a Unger 2007).

METODY

Nosologickd skupina ISDS se seSla
v srpnu 2009. Dosihlo se souhlasu se zmé-
nami, které byly ucinény v kategorizaci
skupin chorob a zaclenéni jednotlivych
poruch do nich. Po zasedini byly poslany
cirkulafe navrht se snahou, dostat infor-

mace o novinkdch do zasedani v fijnu 2010.
Proti pfedeslé revizi nedoznala nové zmény
kriteria uZivand pro zafazeni jednotlivych
poruch, tyto byly:

1. Podstatné postizeni kostry, odpovida-
jici definici kostnich dysplazii, meta-
bolickych kostnich odchylek, dysost6z
a kostnich malformaci a/nebo redukc-
nich syndromu,

2. Publikace a/nebo uvedeni v seznamu
MIM (coz znaci, Ze pozorovini nema-
ji byt dfive uvefejnéna, neZz budou
zasadné oponovana a nabudou status
v Nosologii a tim dosihnou publikac¢ni
status,

3. Treti genetické baze se musi opirat
o rodokmen, nebo byt vysoce prav-
dépodobna z homogenity fenotypu
v rodinach,jez nejsou pfibuzné,

4. Nosologicka autonomie musi byt potvr-
zena molekuldrni nebo vazebnou ana-
lyzou a/nebo pritomnosti diagnostic-
kych charakteristickych rysa a ndlezy
u mnoha jedincti nebo rodin.

VYSLEDKY

Do nosologie bylo zafazeno 456 ruz-
nych stava, vyclenénych do 40 skupin,
definovanych hledisky molekularnimi,
biochemickymi a/nebo radiologickymi.
Z téchto stava 316 (podle revize z r. 2006
pak 215) bylo spojeno s jednim nebo vice
nez 226 (podle revize 2006 pak 140) razny-
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mi geny. Vysledky jsou uvedeny v tabulce
¢. 1. Skuina poruch se zndmou molekuldrni
poruchou byla pfedfazena pfed ony, kde je
porucha znima méné, nicméné byly pone-
chiny pfi sobé variety téZe poruchy. Ve
srovnini s verzi 2006 doslo k dalsi zméné
v uspofddini skupin. Byly utvofeny dvé
Zené molekuly nebo biochemické cesty
(skupina TRPV4 a skupina Aggrecanova).
Skupina TRPV4 zahrnuje relativaé bézné
poruchy a tvofi nové spektrum prototy-
pu, sahajicich od mirnych az po letdlni.
Aggrecan je jednou z duleZitych molekul
struktury chrupavky a nemélo by byt pre-
kvapenim, kdyby vice chorob naslo své
zafazeni do této skupiny v budoucnosti.
Skupiny 1 az 8 jsou opfeny o bézné funda-
mentilni geny nebo patologické déje.

Skupiny 9-17 se opiraji o lokalizaci
radiologickych odchylek ve specifickych
kostnich strukturich (obratle, epifyzy,
metafyzy, diafyzy nebo jejich kombinace)
nebo postizeného segmentu (rhino, meso
nebo acro). Skupiny 18-20 jsou defino-
vany makroskopickymi hledisky v kom-
binaci s klinickymi projevy (ohyby kosti,
§tihlé kosti, pfitomnost mnohotnych luxa-
ci. Skupiny 21 az 25 a 28 berou v uvahu
projevy mineralizace (zvySend nebo sni-
zena kostni denzita, riiznoroda minerali-
zace, teckovitost, osteolyza). Skupina 27
zahrnuje skupinu lysozomailnch poruch
s postiZzenim kostry. Skupina 29 s tak zva-
nym abnormilnim vyvojem (dfive ,anar-
chickym) kostnich slozek, jako jsou exosto-
zy, enchondromy a ektopické kalcifikace,
je caste¢né heterogenni a v budoucnosti
muze vyzZadovat revizi, s pomoci novych
molekuldrnich adajt.

Skupina 23 zahrnuje osteopetrézu
(OP), jeji variety a pfibuzné stavy a byla
rozSifena po definici danych genetickych

defektud, biochemickych a/nebo histologic-
kych ryst variet typti OP, ¢imZ je oprav-
néno rozdéleni ,OP fenotypu“ na cetné
subtypy.

Skupina 25 (osteogenesis imper-
fekta a skupina sniZzené kostni hutno-
ty byla pfedmétem zvlaStni pozornosti.
Klasifikace dle Sillence, jez byla uvefejnéna
pfed 30 lety, zajistila prvou systemtickou
klasifikaci a vybudovala vztahy mezi for-
mami dédi¢nosti jednotlivych klinickych
typa (Sillence a Rimoin 1978; Sillence
a ost. 1979a, Silence a ost. 1979b). V sou-
Casnosti byla odhalena pfekvapivé slozi-
td komplexnost genetiky molekuliarnich
zakladi OI a soucasné se zfetelné doku-
mentovala variabilita fenotypu, vychaze-
jici z jednotlivych mist. Jevila se proto
neudrzitelnd snaha pokouset se udrzovat
tuhé vazby vztahd mezi ,Sillencovskymi
typy“ a jejich molekularnim zdkladem. Byl
vysloven souhlas se zachovanim klasifikace
dle Silence jako prototypové a obecné pfi-
jatelné cesty ke klasifikaci stupné a zavaz-
nosti u OI; a oprostit klasifikaci Sillence
z jakékoliv pfimé molekularni spojitosti.
Proto byl vydan separitné seznam gentl,
které mohou vyvolat OI Proliferace ,typt
OI“ k objasnéni jednotlivych gent separit-
né, tak jak ji obhajovali néktefi ucastnici
sezeni, je vice zavadéjici, nez prospéSna
v klinické praxi.

Skupina 26 se dozila identifikace néko-
lika novych molekulirnich mechanism,
vedoucich k hypofosfatemické kfivici.

Do skupiny 29 (Poruchy vyvoje kost-
nich slozek) byla zaclenéna neurofibro-
matoza 1. typu, podle hledisek Stevensona
a jinych, prestoZe hlavni klinické pfizna-
ky NF1 jsou neurologické a koZni, jsou
u ni casté kostni zmény, jeZ jsou cenné
pro diagnostiku a maji klinicky vyznam
(Stevenson a ost. 2007).
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Skupina 30 (Syndromy nadmérného
vzristu s vyznamnym postizenim kosti)
a skupina 31 (Genetické zanétlivé a rev-
matoidni osteoartropatie) byly doplnény
nové€. Skupina 30 zahrnuje poruchy, mani-
festujici se jako syndromy nadmérného
vzrastu s vyznamnou kostni slozkou, jez je
¢asti diagnostickych kriterii pro specificky
stav. Jedna afekce byla zavzata pokusné
kvili svym zfetelnym kostnim projeviim
(Nishimura a ost. 2004; Schmidt a ost.
2007); tato afekce vsSak zlstivd neuplné
vyhranéna. Skupina 31 zahrnuje poruchy
se zanétlivymi rysy a postiZenim kostry.
Vytvoreni téchto dvou skupin bylo inicio-
vano Castym prekryvanim téchto diagnos-
tickych stavii s primdrnimi kosternimi cho-
robami, jakoz i identifikaci genetické baze
téchto chorob v nedivnych letech, coz
umoznilo presnéjsi definovani fenotyp.

Skupiny 32 az 40 jsou nakonec urceny
dysostozdm a fidi se rovnéz anatomickymi
hledisky (lebec¢ni klenba, oblicej, axidlni
kostra, koncetiny) s pfidatnymi hledisky,
ktera respektuji principy embryondlniho
vyvoje, jako je zkrdceni koncetiny nebo
hypoplazie (proximo-distilni rist) opro-
ti termindlni diferenciaci, tvarovini prst
a utvafeni kloubt. V téchto skupinich
vyznamné narostl pocet jednotek s identi-
fikovanym molekulirnim zikladem a uka-
zuje se, Ze jejich heterogenita bude jesté
vétsi nez dosud.

Vypusténa byla jedind skupina
Brachyvolemii (dfive skupina 13). Po zacle-
néni skupiny dominantni brachyvolemie
do skupiny TRPV4 byla zafazena nadpo-
¢etna zbyvajici skupina stavd s kratkym
trupem do skupiny SED.

DISKUSE

Proc¢ ,,skupiny“?

Urceni jednotlivych poruch do skupin
se délo od prvého znéni ,Nomenklatury“.
V oné dobé omezenych biochemickych
a molekuldrnich znalosti, jez byly k dispo-
zici, odrazelo vytvareni skupin minéni, Ze
choroby s podobnymi fenotypickymi rysy
(napf. dysostosis multiplex) by mohly byt
vyvoldny poruchami podobnych metabo-
lickych déjti nebo genetické sité (v pfipa-
dé dysostosis multiplex degradace lyso-
zomu). Tento smér byl potvrzen nilezem
biochemicky pfibuznych skupin, jako jsou
poruchy mineralizace nebo lysozomilni
poruchy a genetickych rodin, jako je rodina
kolagenu 2, rodina FGFR3 a rodina DTDST.
Sdruzovani chorob do skupin je nezbytnos-
ti, jeZto naprosty pocet zafazenych chorob
muzZe byt diagnostikovan a diferenciilné
diagnosticky rozliSen podle hlavniho feno-
typického nilezu, kupf. u mesomelické
dysplazie nebo chondrodysplasia punctata.
Nékteré skupiny jsou nadile charakteri-
zovany hlavnimi rentgenologickymi pro-
jevy pfi postiZeni urcitého anatomického
mista. Navic, nosologicka komise uznava,
Ze n€ktefi ¢tendfi nemusi souhlasit s nasim
zafazenim klinické jednotky do dané sku-
piny, jestlize se stejn€ tak hodi do skupiny
jiné.

Jaka klasifikacni kriteria je vhodné
pouzivat?

Kritika pfedeSlych verzi ,Nosologie*
se soustfedila na jeji ,hybridni“ charakter
v tom, Ze se nedrZi jednoho systémového
pfistupu, at uz klinického nebo moleku-
larniho. Takové hybridni pojeti je dano
roz$ifrovavinim zdkladt kostnich cho-
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rob; poruchy se nejprve klasifikuji podle
podobnosti fenotypu a tak, jak se postup-
né objasfiovala jejich povaha molekuldrni
mohly byt reklasifikoviny podle urcitého
genu nebo patologické cesty, kterd se uka-
zala byt nenormadlni. Hlavnim zimérem
,2Nosologie“ je sestavit seznam odkazil a aZ
na druhém misté je napomoci procesu dia-
gnostiky. Musi proto koexistovat s vétSim
poctem Klasifikaci odliSnych, které se opi-
raji pfi diagnostice o pfistup klinicky nebo
radiologicky, nebo o zmény molekulirni
a déjové. Podle toho, jak se publikuji stile
nové prameny na webu, muZe prekryti
s jinymi klasifikacemi a databidzemi usnad-
novat jejich soub¢Zné vyuZiti.

Ackoliv se dbalo o to, aby byla kriteria
zaclenéna uniformné, existuji odchylky bez
ovéfenych defektti molekularnich nebo
biochemickych, u nichZz se jevi hlediska
jejich zatfazeni do definovanych jednotek
ponékud neodivodnéni. Pro tento druh
poruch je diskuse v komisi Nosologie velmi
zasadni, protoZe v ni lze harmonizovat jed-
notlivd minéni a pokud to je nutné, lze je
opravit kolektivni expertizou. Kromé toho
existuji poruchy, které neodpovidaji nasSim
hlediskiim k zaclenéni a to ve vétsin€ pii-
padi proto, Ze pozorovini je pfili§ madlo,
nebo proto, Ze nékteré znaky jim chybi,
aby byly rozliSitelné proti jinym poruchim
a pfitom jsou zatfazeny v MIM. Je pravdépo-
dobné, Ze hlediska pridatnd nebo poznini
specifického molekularniho zikladu bude
umoznovat v budoucnosti zaclenéni téchto
poruch budto do samostatnych jednotek
nebo jako ,variet“ stavii jiz existujicich.

Dysplazie proti dysostozam
Dysostdzy jsou poruchy, postihujici jed-

notlivé kosti, nebo jejich skupiny, cozZ je
odlisné proti ,dysplaziim®, které se cCasto

odvijeji z defektt strukturdlnich proteina,
metabolickych procesu nebo regulace ris-
tovych chrupavek; dysostdzy casto vznikaji
z embryonilnich morfogenetickych defek-
ti a jsou proto intimnéji pfibuzné se syn-
dromy mnohotnych malformaci. Od doby
prvotniho zaclenéni dysostoz (resp. znovu
zaclenéni, protoZe v prvnich tfech versich
byly dysostézy uvedeny - pozn. piekla-
datele) do revize z r. 2001, vzrostl pocet
dysost6z zaclenénych do Nosologie velmi
vyznamné. Soucasnd revize zahrnuje jesté
vétsi pocet dysostoz nisledkem pokroku,
kterych se dosdhlo v objasnéni jejich mole-
kularniho zikladu. Vazby mezi kostnimi
dysplaziemi a dysostozami, metabolickymi
a molekuldrnimi poruchami a syndromy
mnohotnych vrozenych anomalii se stavaji
stale neostiej$imi a proces jejich rozliSeni
vyZaduje vice znalosti, pfesahujicich do
okrsktl téchto subspecializaci; skupina kra-
nio-frontonazilnich vad a syndrom Franck
det Haar se zde daji vzpomenout jako pfi-
klad. Katalog MIM obsahuje mnohem vice
jednotek, jako jsou syndromy pocetnych
malformaci, které zahrnuji nékteré stupné,
v nichZ jsou kosterni slozky napadné a/
nebo pro diagndézu podstatné.

OMIM A NOSOLOGIE

ProtoZe koexistence paralelnich data-
bazi je duleZzita, byl revidovan vztah mezi
nosologii a databizi OMIM. Obsihlejsi cha-
rakter souboru dat a jejich niplné¢ v MIM
a odliSna povaha procesu jeji revize muze
vyustit v rozdilnosti mezi zaclenénim noso-
logickych jednotek a jejich pojmenovanim.
MIM je vSeobecné pfistupna k vice apozi-
cim, kdezto Nosologie se pokousi drZet jed-
notky ve vétsim souboru tim, Ze je shrnuje
do skupin a vypousti z nich ty, které byly
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pfifazeny mezi jiné. Probihaji pokusy jak
MIM a Nosologii harmonizovat.

VYHLED

Rostouci dostupnost masivnich paralel-
nich fazeni a novych fadicich technologii
nejspiSe povede k identifikaci novych cho-
robu vyvolavajicich gent, ale také k novym
fenotypim, spojenym s mutacemi gent,
které uz byly pfifazeny k jinym fenoty-
pum. V blizké budoucnosti mize katalog
kostnich fenotypu, podloZenych geneticky,
narust do tak velkych rozméra, Ze prekroci
rimec ziméru Nosologie tak, jak jej v sou-
casnosti pojimdme a Nosologie se zméni
v anotovanou databazi.

V takovém pfipadé opakované revize
Nosologie, jak 1ze doufat, upravily cestu sta-
novenim standardli pro poznani a definici
kostnich fenotypu. Minula znéni Nosologie
byla prelozena do mnoha jazyku a nasly
své cesty do mnoha monografii a u¢ebnic
pediatrie a genetiky. V soucasnosti muze
Nosologie pomoci klinikovi, ktery usiluje
o diagnézu uZ tim, Ze vypracovala jedno-
duchy seznam poruch, sestaveny podle
hlavnich projevii. Nosologie umoZiiuje
rychlou informaci o moznych diferenciil-
nich diagnézach u daného pfipadu. Jako
seznam poruch, uznavanych v soucasnosti,
ktery byl sestaven znalci, snad prestavu-
je Nosologie standard, s kterym mi byt
porovnina pravdépodobni ,novd poru-
cha“. Nosologie také predstavuje katalog
gend, podilejicich se na vyvoji a homeo-
staze kostry, ktery muiZe byt uZiteCny pro
vSechny, kdo pracuji na poli kostni patolo-
gie i mediciny.
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vi a Howard Hughes Medical Institute
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SOUBORNE REFERATY e REVIEWS

POHYBOVA AKTIVITA A SLOZENI TELA
PHYSICAL ACTIVITY AND BODY COMPOSITION
PARIZKOVA ]J.

Centrum pro diagnostiku a lé¢eni obezity, Endokrinologicky tstav,
Praha 1, Narodni 8., 116 94

SUMMARY

Recent changes of lifestyle including inadequate nutrition, and reduced physical activ-
ity and work load have had a significant impact on somatic development - especially body
adiposity along with functional capacity and motor abilities, especially in the growing
organism. Inappropriate relationship between energy intake and output has contributed
to the increase of depot fat, and reduced also the development of desirable functional
capacity - cardiorespiratory fitness, skill, endurance, muscle strength and others. This situ-
ation was revealed not only in school children, adolescents and adult subjects, but already
in young, preschool age. Mentioned changes have further contributed to an increasing
prevalence of overweight and obesity, which have concerned also young children and
adolescents. Previous cross-sectional and longitudinal studies revealed positive develop-
ment in body composition and functional capacity, provided certain character, intensity,
frequency and duration of physical activity was implemented. Such changes concerned all
age categories, including also advanced age. Therefore, adequately increased physical activ-
ity and exercise contributed also to successful treatment and prevention of obesity, along
with monitored diet; such a treatment was especially suitable during growth. - The results
of experimental model showed significant positive changes of body composition, lipid
metabolism in adipose tissue, skeletal and heart muscles, etc. in laboratory animals adapted
to an increased level of physical activity, especially in comparison with those adapted to
life-long reduction of activity - which was always more marked during growth. Adaptation
to increased exercise manifested as delayed positive effects of lipid metabolism, micro-
structure and resistance of the heart etc. in adult offspring of pregnant mothers exercised
during pregnancy.

Key Words: Physical activity - body composition - secular changes - motor abilities -
adiposity - children
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UVOD

Pohyb lze zvaZovat z fady ohledd -
nejen jako schopnost lokomoce a télesné
aktivity, ale také z hlediska energie na usku-
tecfiovany pohyb potiebné. Pohybova akti-
vita ma nejdualezitéjsi a tim rozhodujici vliv
na vydej energie nad zdkladni, bazilni spo-
tfebu (basilni metabolismus -BM). Uroven
a mnozZstvi pohybové aktivity (PA) za urci-
tou ¢asovou jednotku, jeji styl a ¢asové roz-
loZeni v priabéhu dne patii k vyznacnym
individualnim charakteristikim jednotlivce
(4), v zavislosti na genetickych faktorech,
vychové a adaptaci na fyzickou zitéz od
samého pociatku Zivota. Tyto charakteris-
tiky PA se signifikantné méni v pribéhu
jednotlivych etap Zivota, a maji vztah ke
stavbé, sloZeni téla a jeho funk¢ni kapacité,
a dale i nutri¢nim, metabolickym, hormo-
nilnim, biochemickym, psychologickym
a dalSim vlastnostem organizmu (9, 11,
21). Pohybova aktivita, jeji druh a struk-
tura patfi dile k dtlezitym formativnim,
vychovnym i lécebnym faktortim - ptisobi
vSak signifikantné jen pfi urcitém cha-
rakteru, intenzité, pravidelnosti ptiisobeni
a délce trvani vlivu (15, 19, 20). Pohybova
aktivita je ddle vyznamné zavisld na socidl-
nich, ekonomickych, kulturnich a dal$ich
vlivech prostfedi, ptisobicich pfedevsim na
zacatku Zivota.

SLOZENI TELA A POHYB

Vzhledem k energetickym pozadavkam
PA ovliviluje pfijem potravy, metabolické
procesy v organizmu, aktivuje a podmifiuje
aktivitu fady hormonilnich systému (napf.
¢innost nadledvinek). Toto ma dale dopad
i na télesné sloZeni a fadu morfologickych
zmén tykajicich se predevsim svall a kost-

ry, které jsou pohybem stimulovany ke zvy-
Senému rozvoji. Pohybova aktivita zvySujici
vydej energie omezuje naopak uklidini
tukovych zasob organizmu; nejvyraznéji
se to projevuje u vysoce aktivnich jedin-
cd, jako jsou sportovci rizného zaméfeni.
PA, jeji charakter a uroven tak mezi jinym
ovliviiuje sloZeni téla (absolutni a relativni
mnoZzstvi aktivni, tukuprosté hmoty - lean,
fat-free body mass, a depotniho tuku) a lipi-
dovy metabolizmus u kazdého jedince (9,
11, 17).

SloZeni téla lze posuzovat z raznych
hledisek i poctu sloZek (jednotlivé organy
a tkané, chemické slozeni atd.). Z hlediska
funkcniho je v poslednich desetiletich uva-
Zovano slozeni délici organizmus na depot-
ni tuk, a na aktivni, tukuprostou hmotu,
ktera zahrnuje pfedevsim vitilni orginy,
kosterni svalstvo, a kostru. Z hlediska pou-
Zivanych nazvi je vSak nutno zduraznit, Ze
tukova tkan je téZ mimofadné metabolicky
aktivni, ale jeji dloha pfedev$im v rdamci
PA neni srovnatelna s roli aktivni, beztuké
hmoty; a i v této souvislosti lze také uvést,
ze aktivni hmota neni zcela beztuka (bohu-
Zel se nepodaftilo zavést v ¢estiné obdobny
vhodny termin jako v anglictiné - lean
znamend hubeny nebo libovy). PA nelze
uskutecniovat bez aktivni hmoty, ale bez
depotni tukové tkané ano - jak ukazuji pfi-
klady fady sportovca (11).

Uvedené funk¢ni déleni organizmu
nabylo jesté dalSi duleZitosti pfedevSim
v méné davné dobé, kdy dochizi ke zvy-
Sené prevalenci nadviahy a obezity (1, 3,
5, 40) nejen v pramyslové rozvinutych
zemich, ale také v zemich tranzitnich,
i ve vybranych socidlnich skupinich zemi
rozvojovych (27). Tento problém postihu-
je vSechny v€kové kategorie vcetné déti
a dospivajicich, kdy se vyskyt nadvihy
a obezity stile vice zvySuje, a predisponuje
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napf. k metabolickému syndromu a kardio-
vaskuldrnim nemocem. Obezita s doprova-
zejicimi komorbiditami se tak stala velmi
zavaznym zdravotnim, a tim i ekonomic-
kym problémem (27, 28, 41). Jako jeden
z hlavnich Cinitelt této situace - predevsim
v pribéhu rastu - je redukce pohybové
aktivity omezujicim vydej energie; vysled-
ni energetickd nerovnovaha tak vyplyva
z nadmérného pfijmu potravy nesprav-
ného slozeni, které u vétsiny neaktivnich
jedinct neodpovidd energetickym potie-
biam organizmu, a tim vede i ke zvySenému
uklddani tuku.

Zmény pohybové aktivity
a télesného slozeni v prubéhu
rustu a vyvoje

Jak prokdzala méfeni s pouZitim riz-
nych metod (pedometry, accelerometry
atd.), PA je spontinné nejvyssi u déti pfed-
$kolniho véku (25, 38), ktery je nazyvin
yZlatym vékem motoriky“ (20). V tomto
obdobi dochazi pfedevsim k rastu do délky
(dle pediatrti je to ,obdobi prvni détské
vytahlosti“), index télesné hmotnosti (body
mass index - BMI) se sniZuje aZ do obdobi
sadiposity rebound“ (BMI - 35), uklada-
ni tuku stagnuje u divek a ponékud klesd
u chlapct (8, 9, 11, 20), a paralelné¢ PA
stale stoupd, resp. udrZuje se na vysoké
arovni (38). Toto trva do cca 6 let, kdy se
hodnoty BMI zacinaji znovu zvySovat, PA
ale spontinné klesd, a uklidani télesného
tuku se opé€t zvySuje (11); neni vylouceno,
Ze empirické zkuSenosti o vSech téchto
zménich pfispély k tomu, Ze zacitek Skol-
ni dochdzky byl stanoven na tento vék -
déti se uklidiiuji a Iépe soustiedi na vyuku.
Signifikantni zmény spontinni PA a téles-
ného sloZeni nastavaji tak v obdobi zacitku
Skolniho véku.

V pribéhu predskolniho obdobi (cca
od 3-6 let) se ukdzaly téZ vyrazné vékové
zmény nejen z hlediska ristu a zmén téles-
ného sloZeni, ale také vykonnosti kardio-
respira¢niho aparatu (zlepSovani vysledka
modifikovaného step testu), pohybovych
schopnosti - zlepSovini vysledk moto-
rickych testd (jako je napf. béh na 20 m,
skok do dilky, hod mic¢kem atd.). Pohybové
schopnosti byly vZdy lepsi u chlapcti stejné
jako pozdéji ve Skolnim véku, dospivini
i dospélosti (20, 30).

Také v tomto obdobi se uplatiioval vliv
PA a télesnych cviceni (20); u spontinné
vice aktivnich déti ve véku 4,6 let se ve
srovndni s méné aktivnimi détmi stejného
véku projevila tendence k niz§im hodno-
tam tuku a BMI, lepSim vysledkim step
testu pfi vy$sim pfijmu energie; hladina
HDL byla vSak signifikantn€ vy3si. Hodnoty
celkového cholesterolu a triacylglycerolt
korelovaly signifikantné s mnozstvi tuku
v organizmu jiZ v tomto utlém véku (29,
30), tj. déti s vyssi PA byly na tom zdravotné
vyhodnéji. DEti ticastnici se organizované
télesné vychovy rodica a déti v predskol-
nim véku vykazovaly lep$i vykony v moto-
rickych testech (20).

Prirezové i longitudindlni studie v pru-
béhu dalsitho rastu ukdzala nizsi uroven
PA nez v raném détstvi, BMI se dale zvySu-
je, podil télesného tuku stoupd - s vyjim-
kou docasného omezeni, event. sniZeni
u chlapct v prepuberté a puberté (8, 9,
11). Od postpubertilniho obdobi podil
tuku v organismu dale stoupa az do vyssiho
véku. U Zenského pohlavi je od narozeni
télesného tuku vice, a ma rozdilné rozlo-
Zeni na povrchu téla jiZ od narozeni (.
vice na boku a bfiSe (9, 11). Nejvyraznéjsi
pohlavni rozdil v mnoZzstvi a rozloZeni tuku
se objevuje v obdobi puberty, pozdéji se
tento rozdil stile vice sniZuje (11).
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Méfeni spontianni PA v dospélosti a vys-
$im véku ukdzalo dals$i vyrazné sniZova-
ni a velkou interindividudlni variabilitu.
Genetické faktory se vyznamné uplatiuji,
jak ukdzala napf. srovnidni mnoZzstvi spon-
tinni PA v pribéhu jednoho tydne u jedno-
a dvouvajecnych dvojcat, a u jedinct bez
pfibuznosti. Z hlediska mnozZstvi spontin-
niho pohybu se sobé nejvice podobala
jednovaje¢na dvojcata (4). Také ve struktu-
fe pohybu obecné i z hlediska biomecha-
nického provedeni riznych motorickych
dikonii se jednovajec¢na dvojcata podobaji
nejvice, jak ukdzala filmova sledovani dvoj-
cat provadéjicich stejné sportovni tkony.
Empirickd pozorovani ukazuji charakteris-
tickou podobnost napf. ve zptusobu chiize,
gestikulace atd. jednotlivych osob, které
Ize dle toho rozeznat z dilky dfive nez dle
detailni podoby.

Vliv adaptace na zvysenou
pohybovou aktivitu

Adaptace na rtiznou pohybovou aktivi-
tu a jeji uroven a charakter vyrazné méni
fadu t€lesnych parametri pocinaje speci-
fickou vykonnosti v daném druhu cviceni
a sportu. Jak uvedeno vyse, vliv vhodné zvy-
Sené PA se projevuje od predskolniho véku
(20); vliv zvySené PA se muize uplatiiovat jiz
ve fetilnim obdobi - u novorozenych déti
matek, které mély v prabéhu téhotenstvi
vy$si PA a dile cvicily byla zjiSténa niZsi
hmotnost a mensi mnoZstvi tuku pfi stejné
délce téla (2).

Nejnazornéjsim prikladem jsou spor-
tovci nejraznéjsiho véku. V soucasné dobé
dochazi k témto adaptacim jiz ve velmi
raném véku (plavani, tenis, gymnastika
atd.), kdy jsou vysledky z hlediska pozdéjsi

nych postupech muze dojit i k poskozovini

rostouciho organizmu. Morfologické utva-
feni organizmu vcetné télesného slozeni
Ize timto zplisobem signifikantné zménit
(14, 15). Longitudinélni a prafezova sledo-
vani napf. skupin chlapci od 10,8 do 17,8
let ukdzala vyrazné rozdily v absolutnich
a relativnich mnozstvich tukuprosté, aktiv-
ni hmoty a depotniho tuku v zivislosti na
pohybovém rezimu a ucasti na sportovnim
tréninku. Ukladani celkového tuku v pru-
béhu riistu u pravidelné intenzivné sportu-
jicich chlapct bylo niZsi, spolu se zvySenou
aerobni kapacitou a vykonnosti, ale jen za
podminek odborné vedeného intenzivniho
tréninku (vice neZz 6 hodin tydn€) v lehké
atletice a basketbalu, po celou dobu 8 let
(11). Rozdily v télesném sloZeni s niz§im
absolutnim i relativnim mnoZstvim tuku
byly spolu s arovni télesné zdatnosti nejvy-
razn€jsi charakteristikou pisobeni irovné
PA: rozdily v BMI byly velmi milo patr-
né - v pribéhu studie se charakter rozdi-
It ponékud ménil, a nevystihoval rozdily
t€lesného sloZzeni. Hodnoty nejen celko-
vého, ale jen podkozniho tuku méfeného
jednodussimi metodami (caliper) a jejich
zmény se proto casto ve sportovni praxi
pouZzivaly jako jedno z kritérii stavu adapta-
ce na danou zitéz v riznych fazich trénin-
ku, které nebyly vidy vystizeny zménami
hmotnosti nebo BMI. V soucasné dobé se
pouZzivaji k tomuto ucelu dalsi metody jako
bioimpedanc¢ni analyza (BIA).

Zmény podkozniho tuku v zdvislosti na
PA byly nejlépe dokumentoviny vysledky
pctiletého longitudindlniho sledovani dév-
¢at od cca 11 do 15 let v raznych fazich
gymnastického tréninku: zmény vysky,
hmotnosti a BMI nartstaly v pribéhu
péti let ristu a vyvoje rovhomérn€, pouze
mnozstvi tuku kolisalo v positivnim nebo
negativnim smyslu zpusobem odpovida-
jicim urovni PA a gymnastického trénin-

208 LOCOMOTOR SYSTEM vol. 19, 2012, No. 3+4



ku. Ten se béhem 8kolniho roku vyzna¢né
ménil (tj. normdlni trénink ve sportovni
Skole béhem Skolniho roku, zvy$end inten-
zita tréninku na letnim soustiedéni, pfe-
ruseni béhem zbytku prizdnin do zacitku
$kolniho roku - kdy se tuk zvySené ukla-
dal). Sledovini pfijmu potravy nevysvét-
lovalo zmény télesného sloZeni: napf. pfi
zvySovani mnoZstvi tuku v obdobi pferu-
Seni tréninku dochazelo k signifikantnimu
sniZovani pfijmu energie (11). Vliv intenzi-
ty PA byl vzdy rozhodujici, a nejvice patrny
v obsahu depotniho tuku.

Vliv PA se projevil signifikantné z hle-
diska télesného slozeni v mnoha dalsich
pfipadech, napf. u hokejistd, gymnast leh-
kych atlett atd. (11, 14). U vSech téchto
mladych sportovci byla zarucena patfic-
na uroven intenzity, pravidelnosti a trvani
fyzické zatéze, vedouci ke zvySenému podi-
lu aktivni hmoty, snizenému ukladani tuku,
a zvySené urovni funkcni kapacity a télesné
zdatnosti. Soucasnd sledovani pfijmu potra-
vy ukazaly vzdy zvySeny pfijem energie
i vSech komponent stravy, vétsinou znacné
nad uroven doporucenych davek (RDA).
Také vysledky v riamci Mezinarodniho
Biologického programu (International
Biological Programme IBP) ukazal vyznam-
nou zavislost télesného sloZeni a PA (37).

K optimalnimu rtstu a vyvoji té€lesného
sloZeni dochazelo tehdy, kdy pfijem a vyde;j
energie byly na vysoké urovni - podil
a mnozstvi aktivni hmoty vysoky a podil
tuku byl nizky, télesnd zdatnost na vyso-
ké trovni, pfijem potravy téZ vyssi (26).
Tato situace z hlediska vyZivy znamenala
vyhodu, tj. k omezeni moZnosti vzniku defi-
cienci riznych esencidlnich sloZek stra-
vy (vitaminy, mineraly atd.). K tomu casto
dochizi pfi snaze udrZet vhodnou hmot-
nost a optimilni télesné sloZeni raznymi
monitorovanymi nebo reduk¢nimi dietami,

jejichZ optimalni sloZeni 1ze dlouhodobé -
a pfedevsim u rostoucich jedincd zajistit
pfesnéji pouze s pomoci nutri¢nich spe-
cialist(, ale zna¢né obtizné v normalnich
podminkich rodiny apod.

Adaptace na zvySenou urovenl PA je
snadnd pfi vyuziti normilnich spontin-
nich tendenci vyvoje - tj. vysoké arovné
spontanni PA v raném détstvi, kdy je vhod-
né dosihnout osvojeni vhodnych moto-
rickych navyki a ziddouci uroven PA co
nejdrive (18, 20). Toto pokracuje i pozdéji
v obdobi rustu, protoze z fyziologického
hlediska je pro rostouci organizmus snad-
néjsi pfechod z klidu do aktivity. Toto
prokazala studie na zakladé vysledkt IBP
- pfi stejné fyzické zitézi (2 W/kg hmot-
nosti, na veloergometru) je relativni zvy-
Seni vydeje energie vyjadiené jako MET
(procento BM) nizsi neZz v pozdéjsich sta-
diich Zivota az do 55 let (14). ZvySovani
PA v détstvi a dospivani je fyziologicky
snadnéjsi, a nezplisobuje takové zvySeni
inavy jako u dospélého a stirnouciho
organizmu. Také adaptace na zvySenou PA
usnadnuje tyto prechody z klidu do stavu
fyzické zatéze, a tim i vétsi ochoté a zalibé
ve zvySené PA. Proto je vhodné vhodnym
a individudlné odpovidajicim zptsobem
rostouci organizmus adaptovat a prizpu-
sobovat co nejdfive, tj. v raném stadiu

vyvoje (18).

Vliv specifické adaptace na PA
vrcholové urovné

Nejvyraznéj$im prikladem jsou vrcho-
lovi sportovci: jejich pfijem potravy je
Casto velmi vysoky vcetné pfijmu nepfilis
vhodnych Zivin, jako jsou tuky a cukry. To
plati pfedevsim u téch, ktefi jsou adapto-
vani na dynamickou vytrvaleckou aerobni
zatéZ, nebo na zatéZ intermitentni (spor-
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tovni hry). Adaptace je vzdy z téchto hle-
disek velmi specificka, a zavisi na potfeb-
ném vykonu raznych funkc¢nich systémau,
pfedev§im kardiorespiracniho aparitu
(napf. bézci na dlouhé traté), nebo vice
koordinac¢nich schopnosti a obratnosti
(gymnastika), nebo svalové sily (zipas,
vzpirani, atd.). Napf. gymnastky nedosa-
huji pfili§ zvySené kardiorespiracni zdat-
nosti ani zvySeného objemu svala (pfilis
zvy$ena hmotnost neni pro tento vykon
ziadouci), ale vyznacné je sniZen podil
télesného tuku, dosahovaného dietami.
Toto plati i pro lehké atlety; naopak vyS$si
podil tuku nevadi vykonim ve statickych
sportech, jako je zapas (u vy$Sich hmot-
nostnich kategorii) nebo vzpirini (11).
Charakter adaptace na rtiznou pohybovou
aktivitu je nejvice patrny ve vrcholovém
sportu kdy nejen velmi vyraznou ulohu
hraje primarni genetickd predisposice, ale
adaptace na rizny typ fyzické zatéZe, ktera
dile zvyraziiuje rozdily v télesném sloZeni
a funk¢ni schopnosti organizmu.

Vliv dlouhodobé adaptace na
pohybovou aktivitu ve vysokém
véku

Vliv PA se uplatiiuje do vysokého véku,
kdy se nejvyraznéji uplatiiuje celoZivot-
ni dostatecné intenzivni télesnd cviceni
a sporty provozovani pravidelné az do
stafi. Srovnani muzi v 7. a 8. dekadé Zivota
ukdzala opét snizené ukladini depotniho
tuku a vyssi podil aktivni hmoty u aktiv-
nich muzt, ktefi byli charakterizovani
také signifikantné vys$$i aerobni kapaci-
tou (charakterizovanou vy$simi hodnota-
mi absolutni a relativni spotfeby kysliku
pfi maximilni zatéZi na veloergometru)
a vys$i urovni vysledki motorickych testu.
Aktivni muzi v 8. dekadé Zivota méli

vSechny tyto charakteristiky na trovni
neaktivnich, kontrolnich muzua o deset let
mladSich. Zavedeni reZimu zvySené PA

i v pozdéjsim véku se uplatiiovalo z hledis-
ka vybranych charakteristik pfiznivé (11).

Uloha pohybové aktivity v rozvoji
obezity, jeji prevenci a 1éceni

Zvyseni PA je jednim z faktort preven-
ce aléceni nadvihy a obezity, kterd je mezi
jinym charakterizovina také sniZenou
spontinni PA (6, 16, 18, 41). Vybrana sle-
doviani obéznich déti ukizala, Ze vysledky
sledovani PA pomoci dotaznikt (které jsou
pro tyto ucely nejcastéji pouziviny) muize
davat sporné vysledky: filmovini jedinca
s normilni a zvySenou hmotnosti ukiza-
lo sice stejné vysledky z hlediska casu
straveného PA, ale filmovy zdznam proka-
zal velmi vyrazny rozdil v charakteristice
a intenzité PA, které byly na vyznamné
niz$i urovni u obéznich. Dotaznikové akce
tak casto zkresluji zdvéry o vlivu PA na
nadvahu a obezitu, a ukazuji na nutnost
pouZiti pfesnéjsSich metod (akcelerometry,
pedometry, dlouhodobé ziznamy srdecni
frekvence, atd.). Tyto postupy jsou vsak

a2

nirocnéjsi nez dotazniky, ale jsou pod-
statn€ spolehlivéjsi. Jak je casto uvadéno
v literatufe, pouze PA urcitého charakte-
ru, intenzity, frekvence a délky ptisobeni
muZe mit signifikantni vliv na organizmus,
vcéetné télesného slozeni.

ZvySovani urovné PA je prfedevSim
vhodné pro prevenci a lécbu détské
a adolescentni obezity, kdy nelze pouzivat
stejnych postupti jako u 1é¢by dospélych:
pfedevsim nadmérna redukce pfijmu
potravy muze vést ke zpomaleni riistu do
vysky (11, 16). Vysledky komplexni 1éCby
déti a dospivajicich na prazdninovych let-
nich taborech trvajicich nékolik tydnu,
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s pouzitim zvySené PA, monitorované
diety (s omezenim tuc¢nych a sladkych
jidel, a napoji) a behaviordlni intervenci
vedl opétované nejen ke sniZeni hmot-
nosti, BMI, redukce absolutniho a relativ-
niho mnozstvi depotniho tuku, ale také ke
snizeni hladiny sérovych lipidua, leptinu
a dalSich hormonalnich a biochemickych
ukazateli, Zarovenl se zvySovala droven
funkc¢nich ukazatelt - aerobni kapacity,
zlepSeni motorickych testt, atd. Na pozi-
tivni vliv PA ukazalo také napf. dlouho-
dobé sledovani BMI a sloZeni téla béhem
¢tyft let - po navratu do domacich podmi-
nek, kdy nebylo moZzno dodrZet Zidouci
rezim s dostate¢nou PA, dochéazelo pravi-
delné ke zvysené BMI a podilu télesného
tuku, spolu se snizenim urovné funkc-
ni kapacity (11, 16, 17, 31). Opétovny
pobyt na dalSich letnich tiborech opét
omezila hodnoty BMI a mnoZstvi tuku
v organizmu, s nislednym vzestupem po
navratu do obvyklych podminek rezimu
snizené PA v prubéhu skolniho roku (27).
Toto kolisani télesného sloZeni spolu se
zménami BMI a funkc¢nich ukazatell se
opakovalo pravidelné v prabéhu ctyf
let sledovani skupiny stejnych jedincu;
vysledky tak ukazuji na nutnost opakova-
nych 1é¢ebnych zisaht s pomoci PA pro
zlepSeni stavu obéznich v pribéhu rastu
(27, 28). V tomto obdobi je zvySeny vyde;j
energie pomoci PA nejvice fyziologickym
pfistupem k napravé, a umoZiuje také
prirozenéjsi tj. predevsim usmérnény pri-
jem potravy. Ucelem 1écby obéznich déti
a dospivajicich jsou predevsim zmény slo-
Zeni t€la, tj. sniZeni mnoZstvi tuku za sou-
¢asného ristu do vysky a rozvoje aktivni
hmoty - vitalnich orgdn, svalstva, kostry
atd. ZajiStovani optimadlni diety splfiujici
tyto pozadavky v podminkich normalni
rodiny je velice obtizné z fady duvodu,

a velmi tézko splnitelné. Proto je vyuZiti
PA tim nejvhodnéj$im postupem.

PA je vhodnym lécebnym prostiedkem
i pro redukc¢ni terapii dospélych a star-
Sich, jeji vyuziti je vSak casto omezovi-
no fyzickym stavem obéznich pacientt
a neschopnosti podstupovat intenzivnéjsi
rezim PA a télesna cviceni. I kdyZ pouziti
napf. velmi nizkokalorické diety (VNKD)
je u dospélych mozné, je vhodné zvySena
PA také pouzitelnym postupem. Jak u déti
tak u dospélych je volba velmi dulezitd -
pro morbidné obézni se pouZivaji prede-
v8im cviceni v bazénu, a teprve po zlepSeni
stavu - tj. ubytku BMI a mnoZstvi tuku za
soucasné adaptace na fyzickou zitéZ je
mozno pfistoupit na cviky na suchu, a to
vleze, v sed¢, klece atd. aby byl vyloucen
vliv nadmérné zitéze na patef, klouby atd.
(27, 28).

Vyuziti dalSich télesnych cviceni,
nebo veloergometru je mozné po dalsim
celkovém zlepSeni situace a stupni adap-
tace na PA. Pro redukci tuku se doporu-
Cuji pfedevsim razné druhy dynamické,
aerobni zatéze, pfi soucasném pienosu
vlastni hmotnosti po drize, kdy dochi-
zi nejsnadnéji ke zvySené utilizaci tuku
jako zdroje energie, a tim i ke sniZovani
depotniho tuku v téle. PA charakteristicky
méni lipidovy metabolismus: pfi fyzické
zatézi predevsim dynamického aerobni-
ho charakteru se zvySuje utilizace lipida,
a predevsim dlouhodoba adaptace na ni
umoziiuje pfi soucasném zvyseni aerobni
kapacity zvySenou spotiebu lipidovych
metabolitdl (volné mastné kyseliny a dal-
$ich) jako zdroje energie, coZ umoZziiuje
vys$i a delsi vykon, pfednostné vytrvalec-
kého charakteru (11, 27). Toto bylo zjis-
téno napf. u obéznich rostoucich jedincu
po reduk<ni terapie s pouzitim PA (viz
vyse).
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Experimentalni model
morfologickych a metabolickych
dusledka PA

Vzhledem k etickym aspektiim nebylo
mozno vztahy mezi PA, sloZenim téla a lipi-
dovym metabolismem a dalSimi faktory
sledovat u huminnich objektti, pfedevsim
v obdobi rlstu (invazivni postupy s krev-
nimi odbéry, biopsiemi apod.). Dalsi ana-
Iyzy byly provadény v ramci experimentu
s laboratornimi zviraty, adaptovanymi jak
na zvySenou PA, tak na hypokinezu (poby-
tem v malych prostorech, 11). Adaptace na
razny pohybovy reZzim ménila vyznamné
i metabolické vlastnosti: tukova tkan zvi-
fat adaptovanych dlouhodobé na zvySenou
PA (kazdodenni béh na béhacim koberci
aZ po dobu jednoho roku) uvolnovala in
vitro jak spontinné tak po pusobeni adre-
nalinu signifikantné vice volnych mast-
nych kyselin ve srovndni s zvifaty kontrol-
nimi, a vyznamné nejvice ve srovndni se
zvifaty adaptovanymi na omezeni pohybu
(celozivotni pobyt v malych prostorech),
u kterych bylo mnozZstvi tuku v téle tak
nejvyssi. Na zvySenou utilizaci tuku ukazaly
i pokusy s mastnymi kyselinami znacenymi
14C, ktera se projevila signifikantné i v kli-
dovych podminkach (11). Vliv PA se pro-
jevil vyznamné ve vztahu k véku: zvySeni
mnoZstvi tuku v organizmu a sniZeni jeho
metabolické aktivity se u rostoucich zvirat
(kdy je PA spontanné nejvyssi) projevil po
adaptaci na omezeni pohybu, a u dospé-
Iych (kdy se PA sniZuje) se naopak projevil
vliv adaptace na kazdodenni fyzickou zatéz.
Spotfeba potravy byla vZdy nejvyssi u zvifat
adaptovanych na vys$si PA (11).

Vliv pohybové aktivity se projevoval
i prenatilné - u potomkti matek labora-
tornich zvifat, které byly v celém pritbéhu
brezosti adaptované na zvySenou PA (denni

béh na béhacim koberci po 1 hodinu) byly
zjiStény urcité rozdily v lipidovém metabo-
lizmu jejich potomki sledovanych v dospé-
losti (32, 33). Také mikrostruktura srdec¢ni-
ho svalu (pocet kapildr a svalovych vlaken,
jejich pomér a difuzni distance) dospélych
potomkd matek takto adaptovanych byla
pfiznivéjsi (10, 12, 13). Vliv PA v pribéhu
fetdlniho obdobi se signifikantné projevil
i z hlediska pozdnich dasledkt u potomkt
v dospé€losti. Navazujici zvySend postnatal-
ni PA potomku jesté dile zdaraznila tyto
vlivy z fetdlniho obdobi (12, 13).

Zvirata adaptovana do puberty na sniZe-
ny pfijem bilkovin, které vedlo ke zvySené
ekonomicnosti rdstu, spontinné zvySené
PA, snizené hmotnosti a obsahu tuku, ale
stejnému rozvoji vitdlnich organt a vybra-
nych svall v dospélosti vykazoval vys$si
odolnost k pusobeni isoprenalinu, ktery
vyvolava experimentilni nekré6zu myokar-
du. Usmérnéna dieta vedouci ke zméndm
spontinni PA se projevila nejen rtznymi
metabolickymi a morfologickymi dtsled-
ky, ale také z hlediska rezistence srdce
k noxam (24). Adaptacni zmény tykajici se
jak vyZzivy tak PA byly vZdy ve vzijemném
vztahu, a bylo moZno z téchto modeld zis-
kat urcité informace o moznych optimal-
nich usmérnénich jak PA, tak vyZivy.

Sekularni trend zmén pohybové
aktivity a sloZeni téla

Soucasny zpusob Zivota je charakte-
rizovin - mezi jinymi zménami, hlavné
vyzivy - také redukci PA - ,sedentariz-
mu“, kterd pfispiva ke zvySené prevalen-
ci obezity ve vSech vékovych kategoriich.
Tato zména PA pusobi v souhlasu s vyse
uvedenymi vysledky pfedevs§sim v obdobi
rustu a vyvoje. Sledoviani zmén adipozi-
ty (hodnocené jako tricipitdlni kozni fasa
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méfend kaliperem) ukdzalo od Sedesatych
let do zacatku tohoto milénia u subjekt
od 6 do 18 let stilé postupné zvySovani
(7). Soubéiné s touto zménou télesného
sloZeni se sniZovala také turoven télesné
zdatnosti - aerobni a anaerobni kapacita,
a pozddji i sila atd. (39).

Nedavnd méfeni u ceskych predskol-
nich déti prokiazala obdobné tendence
jiz u déti pfedskolniho véku, charakteri-
zované zvySovanim hodnot koZnich fas,
a zhorSovianim vysledki motorickych
testd u déti od 4 do 6 let, sledovanych
v padesatych a sedmdesatych letech, a pak
v r. 2009 a 2011 (22, 23). Vliv redukce PA
se tak projevil jiz ve velmi raném vyvojo-
vém obdobi; u déti, které mély v materské
Skole zahrnutou zvySeny rezim PA, byly
tyto zmény mnohem mensi (36, 42). Jak
vyplyva z fady klinickych studii, zvySena
adipozita v raném vé€ku vedouci ke snad-
néjsimu rozvoji nadvahy a obezity v nasle-
dujicich obdobich Zivota znamend vyrazné
zdravotni riziko a rozvoji dalSich kompli-
kaci jako je metabolicky syndrom, kardio-
vaskuldrni onemocnéni, diabetes 2 typu,
orthopedické a psychologické problémy
atd. (27, 28). Proto je péce o zZadouci PA,
moznost vhodnych cvi¢eni a sportu pod-
statné dulezitd jiz od zacatku zZivota, kdy
je tfeba zajistit moZnost za bezpecnych
podminek nejen spontinni pohybové akti-
vity a her, ale i potfebné télesné vychovy
vedouci k adaptaci na zvySeny pohyb, osvo-
jeni vhodnych pohybovych ndvyka a vytr-
valosti (19). I v ponékud pozdéjsim véku je
tfeba zacit vénovat PA vice pozornosti, ale
nejvhodnéjsim vékem je rané obdobi; poz-
nékdy jiZ nejsou v plném rozsahu mozZné.
Neobratnost, sniZzend vytrvalost, pfed¢asna
unavnost diky zvySené zatézi nadmérnym
tukem odrazuje od PA, a s nartstajicim

vékem se sedentarismus stile vice udrzuje
a rozviji dale. Télesnému sloZeni ve vztahu
k PA je dile vénovana znacnd pozornost,
jak vyplyva ze soucasné i diivéjsi literatury

(6, etc)).
ZAVERY

PA jako faktor stimulujici fadu dalSich
charakteristik organizmu jako napf. pfijem
potravy, stav vyZivy, metabolické, bioche-
mické, hormondlni a dal$i ukazatele ptiso-
bi signifikantné i na sloZeni téla - absolut-
ni a relativni mnozstvi aktivni, tukuprosté
hmoty a depotniho tuku. PA a jeji viivy je
vZdy nutno presné specifikovat z hlediska
charakteru, intenzity, frekvence a trvd-
ni jejiho piisobeni, a tim definovat jeji
mozny vliv;, nedostatecnd urovern vsech
téchto faktorii omezuje vliv PA, nebo se
vibec neprojevi - predevsim v adipozité
a télesné zdatnosti. Jak zvySeni objemu
aktivity a zmény dalSich jejich vlastnosti,
tak jeji redukce se signifikantné uplatiuji
z tady hledisek, a to ve vztahu k vékové-
mu obdobi jedince: zvy3eni PA se uplat-
nuje v dospélosti a starsim véku, kdy se
spontinni hladina PA sniZuje, a naopak
redukce PA se projevi predevsim v obdobi
rustu a vyvoje, kdy je hladina PA spon-
tanné vysokd. Zmény télesného sloZeni
pod vlivem zvySené PA spocivd v omeze-
ném ukladini tuku a zdiraznéném rozvoji
aktivni hmoty, predevsim svalstva. Zaroven
se méni i metabolické vlastnosti tukové
tkdné a eventudlné i fada dalSich ukazate-
Ia. Jak ukazaly vysledky experimentd na
t€hotnych laboratornich zvifatech, vliv PA
v pribéhu fetilniho obdobi se projevil
i z hlediska pozdnich dusledku fady ukaza-
telt u jejich dospélych potomkt (lipidovy
metabolizmus, morfologické zmény a zvy-
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Send rezistence srde¢niho svalu k noxdm
atd.). PA se tak uplatiiuje nejen jako Cini-
tel prispivajici k optimalnimu morfolo-
gickému, funk¢nimu, metabolickému atd.
vyvoji organizmu, ale dile i jako lécebny
prostiedek pfi 1éc¢bé obezity, pfedevsim
u déti a dospivajicich; v tomto ohledu se
PA uplatiiuje také jako nejfyziologictéjsi
prostfedek prevence obezity a vSech pro-
vazejicich nemoci. I kdyZ jde o vSeobecné
zndmé zavéry - které jsou obsaZeny jiZ
v uceni J. A. Komenského, je tfeba je dile
zduraznovat predevsim z hlediska zvySuji-
ci prevalence obezity a jejich zdravotnich
komplikaci ve vSech vékovych kategoriich
ve vSech c¢astech svéta.
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ABSTRAKT

rice se pokousi experimentdlné méfit a vyhodnotit priibéh deformace obuvnickych
spodkovych dilcti v kombinaci podesvi a vkladacich stélek obuvi. U stélkovych materiala
byl ovéfovan vliv plniv a barviv. Priibéh zkousSek byl stanoven tak aby imitoval chizi i béh.

Vysledky experimentu dokazuji moZnost méfeni deformacnich vlastnosti mékkych
vkladacich stélek obuvi, z hlediska pohlcené energie a vysvétluje jejich vyznam v soucasné
nabidce obuvnickych vyrobct obuvi.

Klicova slova: Vkladaci stélky obuvi, latexové stélky, jimavost energie.

ABSTRACT

This work attempts to experimentally measure and evaluate the progress of deforma-
tion elements combination of shoe soles and insoles of shoes. The shoe insoles was tested
the influence of fillers and pigments. During the tests was set so that imitated the walking
and running.

Experiment results show the possibility of measuring the deformation properties of
soft shoe insoles, in terms of adsorption capacity of energy and explain their importance
in the current offer shoe manufacturers.

Keywords: Shoe Insoles, Latex Insoles, Absorption Energy.
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UVOD

Z porovnani soucasné nabidky obuvi
s obuvi prodivanou pred tfemi desitkami
let jednozna¢né vyplyvd, Ze mezi jednu
z hlavnich pozorovatelnych zmén bezespo-
ru patii vybavovini obuvi mékkymi vnitfni-
mi dilci zejména vkladacimi a vlepovacimi
stélkami. Dnes je obtiZné stanovit prvotni
podnét k této zméné, ale obecné jej 1ze spo-
jovat s pracemi JUNGA (1), ktery se zabyval
problematikou moznosti sniZeni poctu pra-
covnich uraza skeletu nohy pfi necekaném
padu. Na zakladé této studie vznikla prvni
norma DIN 4843, kterd se pomérné rychle
roz$ifila i do jinych evropskych norem,
napt. CN 79 5600 a posléze se stala zdkla-
dem pro svétovou ISO normu CSN ISO
20344. Tato norma je zaméfena na stanove-
ni pohlcené energie patni ¢asti spodkovych
dilci obuvi, predevsim podesvi, pfipad-
né podpatkem. Teprve pozdéji publikoval
CAVANAGH (2) nazor, Ze schopnost pohl-
covat energii (souvisejici s naSlapnymi sila-
mi) obuvi je vhodné rozdélit do tfi rozsahu,
které odpovidaji schopnost neobuté nohy
tuto energii pohlcovat. Prvni rozsah srov-
niva s funkci patniho tukového polStire,
druhy rozsah s funkci pruzné nozni klenby
a tieti (nejvyssi) je stanovena na zakladé
schopnosti tlumit silové rdzy svalovymi
aktivitami pres skelet dolni koncetiny. Toto
déleni umoznilo designériim a navrharim
obuvi hledat konstruk¢ni a materialové
feSeni dolni ¢dsti obuvi (podesvi, pfipadné

podpatk), jinymi slovy vyvoj se zaméfil na
problematiku pohlcovini energie, které pfi
chiizi naboso zajistuje noZni klenba. Dosud
nebyly publikovany prace, které by popiso-
valy nejnizsi rozsah tlumeni naslapnych sil
v rozsahu, ktery zaji$tuje pfi chtzi na boso
tukovy polstif. Tlumeni je chipino jako
pohlcovini energie naslapnych sil, vznika-
jicich pfi chuzi (8, 11).

Dnesni populaci je z vySe zminéného
pohledu mozné oznacit jako populaci pra-
videlné obouvanou a pohybujici se prevaz-
né na vytvrzenych povrsich (4, 5, 6). Proto
byl navrZen novy experiment, jehoZ cilem
bylo ovéfit miru tlumeni obutych nohou
zajistovanou mékkymi vkladacimi dilci. Pro
experiment byly zvoleny rtzné druhy late-
xovych zkuSebnich téles na bazi syntetické-
ho kaucuku s riznymi poméry plniv, bar-
viv a jejich kombinacemi. Latexové mékké
materidly jsou v obuvnickém primyslu
vyuzivany pravé k vyrobé vkladacich nebo
vlepovacich stélek, popfipadé k vyrobé
ortopedickych korek¢nich dilct nebo pol-
Stafovani vnitiniho vybaveni obuvi. Cilem
vyzkumu je ovéfeni moznosti méfeni ucin-
nosti tlumicich vlastnosti vkladacich stélek
obuvi z mékkych materiala (10, 15, 16, 17).

MATERIAL A METODIKA

Pro provedeni vyzkumu bylo vyrobe-
no 78 zkuSebnich té€les za syntetického
kaucuku SBR. Pro experiment byly pouZi-

ZkusSebni télesa

Pridavek plniv [%]

Cisty latex
Latex + barva 0.2 0.5 0,7 14
Latex + korek 2,0 5,0 7,0 10,0
Latex + 2g korek + barva 0.2 0.5 0,7 1.0

Tab. 1. ZkuSebni télesa s jednotlivymi poméry plniv.
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ty Ctyfi druhy materidlii s riznymi pomé-
ry plniv: SBR latex, SBR latex s pfidavky
pigmentové barvy, SBR latex s pfidavky
pfirodniho korkového prasku a jejich kom-
binace, viz tab. 1. ZkuSebnimi télesy byly
ve skute¢nosti obuvnické vklddaci stélky,
v patni ¢asti miskovitého tvaru s pramér-
nou tloustkou celé plochy stélky 3,00 mm
+ 0,2mm. Tyto vkladaci stélky byly vkla-
diany do reidlné sportovni obuvi s mono-
litnimi PUR podes$vemi s vySkou v patni
Casti 24,3 mm + 0,1 mm. Pro testovani byly
zvoleny dvé dynamické zkousky tak, aby
imitovaly podminky chtize a béhu a v obou
pfipadech byly vzorky zatéZoviany 1000
cykly namaihini. Tyto hodnoty vychazely
ze zkuSenosti biomechanické laboratofe
Technické univerzity Chemnitz, které pub-
likoval ODENWALD (12).

Obr. 1: Stroj pro Hydraulict Impact Tests (,HIT).

Zkouska padajicim zdvazim Hydraulic
Impact Tests (HIT), je metoda zaloZena na
principu opakovaného tlakového zatéZo-
vani v patni ¢asti obuvi. Viz obr. 1. Zdvih
strojniho zafizeni byl 1 mm a doba maximal-
niho zatiZeni byla 1,0 sec. Rychlost zatéZova-
ni pro imitaci chtize byla 1500 mm/min. pfi
sile zatizeni 950 N. Pro imitaci béhu byla
pusobici rychlost strojniho zafizeni nasta-
vena na 3500 mm/min. a zatiZzeni 1500 N.

Falling Weight Tests (,FWT*) je metoda
zaloZena na principu tlumeni ac¢inku defi-

Obr. 2: Stroj pro Falling Weight Tests (,FWT<).
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Zkouska Hydraulic Impact Tests, imitace béhu.

Deformace [mm]

0 200 400 600

—— podesev

- — - min. rozsah testovanych materiali

800 1000 1200 1400 1600
Zatizeni [N]

------ prumér testovanych materialt
—-..— max. rozsah testovanych materialt

Graf 1. HIT“ Priibéh deformace imitujici chtizi, v rozsahu pusobeni sily 0-950 N.

novaného télesa volnym padem z vysky. Viz
obr. 2. Zdvih strojniho zafizeni byl v tomto
pfipadé 30 mm. Rychlost pro imitaci chtize
byla 1000 mm/min. a zatizeni 950 N. Pro
imitaci béhu byla ptlisobici rychlost strojni-
ho zafrizeni 300 mm/min. a zatizeni 1500 N.
U proviadénych dynamickych zkousek byla
senzoricky zaznamenidvina zména tloustky
materidlu v celém pribéhu deformace (9).

VYSLEDKY

U zkouSky Hydraulic Impact Tests imi-
tujici chiizi ¢inila primérnd deformace

stlacenych podesvi se stélkami 29 % z jejich
puvodni tloustky a u zkousky imitujici béh
je 35%.

U zkousky Falling Weight Tests je pru-
mérna deformace podesvi se stélkami pro
imitaci chtize 30% a u zkouSky imitujici
béh 62%. Pro obé zkuSebni metody byly
ze ziskanych vysledkd zhotoveny grafické
prubéhy kiivek, které znazornuji zavislost
postupného zatézovani a odlehcovini [N]
na deformaci [mm] zkouSenych materia-
Ii. U obou zkousek byla testovana nejdfi-
ve pouze samostatnd podesev bez stélky
a poté byly do obuvi vklidiny jednotlivé
stélky z raznych druh®i materialt. Vysledky
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Hydraulic Impact Tests, imitace chuize.

Deformace [mm]

0 100 200 300 400

—— podesev

- — - min. rozsah testovanych materialti

5'00 6b0 7;30 8b0 9'00 1 600
Zatizeni [N]

'''''' pramér testovanych materiala
—-..— max. rozsah testovanych materialt

Graf 2. HIT“ Prubéh deformace imitujici béh, v rozsahu ptisobeni sily 0-1500 N.

odpovidajici namahdni samostatné pode-
$ve je v grafech 1 a 2 zndzornéna jako plna
kfivka. Primérnd hodnota jednotlivych
zkouSenych materidlG (zkuSebnich téles
s podesvi) je oznacena teCkovanou Kkfiv-
kou. Minimdlni rozsah zkouSenych materia-
I je znazornén pomoci ¢arkované kfivky
a maximalni rozsah je znazornén pomoci
¢erchované kfivky. Pfi porovnini vysledki
obou zkouSek imitujici chtizi tak i béh,
nebyla zjisténa statistickd shoda pohlcené
energie stélek mékkého charakteru mezi
obuvi se stélkou a bez ni. (Indipendent
Samples Test t (4)=2,133, p > 0,05).

DISKUZE

Z grafickych zdpisi hodnot HIP testu
je zfejmé, Ze po prekroceni maximailniho
zatizeni 1000 N jiz nedochazi k vyraznému
navySovani hodnot deformace spodkovych
dilct. Proto doporucujeme pro pfipadné
dalsi experimentilni priace z praktického
hlediska snizit maximalni zatiZeni na hod-
notu 1000 N, jelikoZ pfi providéném mére-
ni jednotlivych zkuSebnich téles se pohlce-
nd energie projevuje minimalné a narast
deformace je témér linearni.

Ze srovnani vysledki zkousky Hydraulic
Impact Tests dale vyplyva, Ze pfi expe-
rimentdlné imitované chazi je mnoZzstvi
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pohlcené energie vyssi, nez pii zkouskich
imitujicich béh. Viz graf ¢. 1 a 2.

U soucasné nabizené obuvi je vybave-
ni mékkymi vkladacimi stélkami samozfej-
mosti, Nicméné o jejich smyslu, vyznamu,
pfipadné popisu fyzikdlné-mechanickém
chovini se vedou diskuze. Otiazkou je pro¢
doslo k rozsifeni mékkych vkladacich sté-
lek puivodné urcenych pouze pro sportovni
obuv predevsim i u obuvi vychazkové a pra-
covni. Experimentalné lze povazovat za
prokizané, zZe deformacni vlastnosti mék-
kych vklddacich stélek se projevuji v celém
rozsahu provadéného zatéZovini. Jinymi
slovy, roz$ifend obliba mékkych stélek
muzZe byt vysledek subjektivné vnimanych
zmén deformace v celém rozsahu a podvé-
domé spojovana se subjektivnim vnimanim
zlepSeni komfortu obuvi.

ZAVER

Experiment prokdzal, Ze vliv pouZi-
tych plniv a barviv je pro pohlceni ener-
gie mékkych vkladacich stélek obuvi pfi
zvolenych podminkiach zkouSek zane-
dbatelny. Dile se podafilo prokazat, Ze
deformac¢ni ucinky mékkych materi-
ala vklidacich stélek jsou méritelné
i pfi vy$sich hodnotich silového zatéZo-
vani. Lze tim vysvétlit dnes tolik rozsi-
fenou oblibu vybavovani obuvi mékkymi
vkladacimi stélkami, které pfispivaji k sub-
jektivhimu vnimdni lepsiho komfortu. To
mutiZe byt hlavni pfic¢ina obliby u zikaz-
nikd a upfednostiiovani vybéru mékkymi
stélkami vybavené obuvi. Zejména proto,
Ze v trznich podminkach se vyrdbi prede-
v8im to zboZi, které je tispéSné prodavino.
Schazi vSak presvédcivé studie, které by se
zabyvaly moZnostmi neZidouciho poskozo-
vani zdravotniho stavu nohou v pfipadech

minimélni nebo vysoké jimavosti energie
v paté obuvi a proto je tfeba se proble-
matice deformacnich vlastnosti obuvi se
i nadale vénovat.
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ABSTRACT

The simulation (computer modeling) is used at many fields as the science method and
for completing of simulator on which medical doctors makes his praxis training. The simu-
lation software makes easy to compose simulation model on computer. The article presents
software CDCSIS using on the examples: the simulation program for gripe infection model
(time continuous process), the simulation of hospital beds occupation (discrete process -
the model states are changed at the finite time points) and the computing of spine bend
under scoliosis loading as example of process which change its states continuous in time
and changes its structure at finite time points (combined discrete continuous simulation).
The article purpose is to show how a simulation program compilation is easy.

Keywords: simulation, continuous simulation, discrete simulation, combined simula-
tion, gripe infection model, hospital beds occupancy model, spine bending

INTRODUCE

compilation. The simulation methods are

Simulation (computer modeling) is
a method for solving the tasks changing
their states in time (dynamic model). The
model of real experiments is composed
on a computer and the course of model
behavior is compared with the real expe-
riment (real process course). Parameters
and model structure are changes to be the
model behavior the same with observed
real process (model verification). The
result is recognition of the real process
rightfulness and further the approved com-
puter model can be used for real authen-
ticity prognosis. The simulation software
makes possible easy simulation models

used at many science fields in this time.

The simulation is used at medicine praxis

for simulators compare for example for

surgical execution training.
The simulation software is divided
according its using in follow way:

1. Continuous simulation makes possible
to compare a model changing their sta-
tes continuous in time if the model do
not change its structure, for example
software MATLAB and SIMULING. The
differential equation solving is typical
for the continuous simulation.

2. Discrete simulation makes possible
to compare a model of system witch
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change their states and structure in the
finite time points, for example the soft-
ware GPSS which is used for economic
and administrative tasks.

3. Combined discrete continuous simula-
tion makes possible to compare model
witch change their states continuous in
time and its structure in the finite time
points, for example software CDCSIS,
which will be used in this article.
Combined simulation makes possible
to compare continuous and discrete
models too. The combined simulation
is used for solving of differential equa-
tions witch change their structure in
time.

The software CDCSIS is assembled as
library of procedures at language C++.
A simulation model in language C++ is
compiled as set of discrete, continuous and
check blocks:
® discrete block makes disposable calcu-
lations at specific situations,

® continuous block makes particular cal-
culation under certain situation, for
example calculation of right side of
differential equation,

® check block watches ever the model
structure could have be changed.

A calling of the library procedures
schedules calculation according to the
block and/or finishing of the calculation
according to the block, starting and/or
finishing of integration, graph output and
animation.

The top of article is not to learn any
software and/or get to know a simulation
using at some branch but to show a simu-
lation advantage and simplicity on 3 exam-
ples and makes a propagation of this scien-
tific method. The continuous simulation

will be performed on the model of gri-
ppe infection (eventually the other infect
illness). The discrete simulation will be
shown on hospital beds exploitation. The
combined simulation will be performed on
the model of spine bending under orthesis
loading. The algorithms will be described
by calculation diagrams. The scheduling of
calculation according to block is provided
by the procedure “schedule(starting time,
calling block, continuous or discrete block,
parameters)”. The procedure ,cancelbloc-
k(canceled block)“ finishes calculation
according to continuous block and the pro-
cedure integr(vector length, integrated
vector, output vector, integration name)“
starts integration and the procedure ,can-
celint(integration name) the integration
finishes.

Grippe infection model

The first example is continuous simula-
tion, it means the structure model is fixed
and the signals are changed continuous
in time. The infection is simulated at clo-
sed community with # persons. The time
unit is coincident with illness time include
incubation period. Each person after gri-
ppe illness is resistant.

Let’s designate:

n number of persons at community
State number of persons endangered by
grippe

Infect number of infected persons

The velocity change of number of per-
sons endangered by grippe (derivation) is
proportional to their number and number
of infected persons, in mathematic formu-
lation:

State ~ = -r.State.Infect, (@))
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where 7 is a parameter. The velocity of
number of infected persons (derivation) is
proportional of number of persons endan-
gered by grippe minus number of infected
persons, in mathematic formulation:

Infect ” = r.State - a.Infect, (@)
Where a is parameter.

The equation (1) a (2) is the differential
equation system with initial conditions:

State = n, Infect = 1.

The simulation program consists of
Block1, calculated the right side of (1), (2)
in universal time point:

Block1: derState = -r.State.Infect; derInfect
= r.State-a.Infect;

The main program set initial conditions
to values State, Infect, the parameter values,
the scheduling of calculation according
to blockl and integration of differential
equations:

schedule(start time, blok1, continuous,...);
integr(1, derState, State,...);
integr(1,derlnfect, Infect,...);

where integrate vector has unit length.
The graphic output can be schedule by
statement

graph(State,...); graph(Infect,...);

The simulation system is called by state-
ment:

wait(time of end simulation,...).

Model of hospital beds occupancy

The example of discrete simulati-
on model will be performed. The model
structure will be changed in finite time
points only. Let’s the hospital has n
departments. The free beds are infill step
by step. If all beds are occupied then the
queue are created of patients waiting for
cure at home. The model will show a cour-
se of bed occupation at real hospital. The
task is to calculate average queue length
and perceptual bed occupation. The con-
venient bed number can be determined by
simulation experiments.

Each hospital department has the
record:

n number of beds,
i number of occupied beds,
patient pointer to the patient data

structure with the first bed star-

ting,

pointer to the patient queue

structure with the last patient at

queue starting,

utilizing bed utilizing,

d queue length of patient waiting
on cure,

daverage average queue length,

queue

tbed last time of bed occupation chan-
ging,

tqueue last time of queue length chan-
ging.

The list of hospital departments are at
fig. 1. Each record has the pointer to the
next record.

depbeg*% Department 1 ‘—»’ Department 2 }—»

Fig. 1. Hospital departments list.
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Each patient has the record:

name  name and other patient data,
tcure cure time,
start cure start time.

Now the simulation program will be
build. The current time is denoted time.
The each data list has the record structu-
re; each record has a pointer to the next
record. The record is on the fix place and
its move, delay and ads are provided as
change of its pointer.

The hospital state is changed with
help block; each type change has its own
block. The patient arrival is implemented
by block1 and the patient departure makes
block2. The compute diagrams of blocks
are showed at the appendix.

The main program reads from input
monitoring time, number of hospital
departments and for each department
build up the record (see the data list of
hospital department). If the patient or
queue list is empty then the pointer is zero.
The statement schedule of block1 calls the
first patient coming. The statement wait is
a jump to simulation system. After return
from simulation are calculated percent of
bed utilizing and average queue length
from formulas:

utilizing.100/observing time;
daverage/observing time;

Spine bending

Let’s show a combined simulation
example; the continuous solving of dif-
ferential equations witch changing their
structure. Let’s determine a bend curve
w(x) of the spine axis loaded by orthesis.
The task will be solved as a 2D system at

frontal plane. Let’s suppose that it is known
function f(x) which calculates spine loa-
ding and where x is distance from the
upper spine end. The inter-vertebrae disc
is supposed ideal elastic and the vertebrae
stiff. The differential equations according
to linear elasticity theory for the bending
moment M and spine bend curve w are:

M"=-f (x), 3
. M®)

= —_ , 4

E @)

where E is the elasticity modulus and
I the inertia moment, it is the values which
can be determined for inter-vertebrae disc.
The lineal curve w at stiff vertebra are
given by differential equations:

w X)) =w,, ()

where w,~ is a initial condition at the
vertebra start.

The simulation program will be written
now. The camber w and its derivation w’,
w” at last point is stored at the vector w,
the bending moment M, cross-sectional
force Q and loading -f(x) are stored as
vector M. The zero initial conditions of w),
w’, M, M’=Q are set at spine beginning. The
last inter-vertebrae disc values are initial
condition for next vertebra and vice versa.
The coordinate x is the distance from spine
beginning and it will be interpreted as
simulation time. The right sides of differen-
tial equation (3), (4) calculate continuous
blocks:

block1: M[2] = -f(v);
block2: w[2] = -M[O]/EI,
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The change from vertebra to inter-ver-
tebrae disc makes block:

block3:schedule(time,block2,continuous,...);
//scheduling of right side calculation

cancelint(,integral2*);
//vertebra integration finishing

integr(2,w[1],w[0],”integrall”);
// integration of inter-vertebrae disc

schedule(time+d,block4 discrete);
//jump on vertebra in time equal disc thin d

The block for jump from inter-verte-
brae disc to vertebra:

block4:cancelint(,integral1¢);
//end of disc integration

integr(1,w[1],w[0],”integral2”);
//vertebra integration

cancelblock(block?2);
//end of right site calculation (3)

schedule(time+tvertebra,block3 diskrete);,
//jump to disc program after time equal
vertebra high

The main program read parameters,
sets initial conditions. The calculation is
started by calling of block4 for vertebra
solving (the block4 cancels not yet existing
integration “integrall” and not existing
block2 but it is not error). The statement
wait jumps on simulation system and starts
the simulation calculation:

schedule(0.0, block4, diskrete) ;
schedule(0.0, block1, continuous) ;
integr(2, M[1], M[0],” moment”);

wait(finish time,...);

The calculation according to presented
program is for zero initial condition. But
the initial condition w"(0) is not zero and
at the spine end must be w = 0. The calcu-
lation for w’(0)=0 gives a not zero finish
value w,,, = w[0]. The calculation will be
repeated with new initial conditions:

w[0] =0, w[1]= -w,,,/I, M[0] =0, M[1] =0,

where / is spine length.

CONCLUSION

The simulation is mainly recognition
method. The parameters for algorithms
presented above can be determined just
roughly. If the simulation program is com-
pleted then the real experiments are mode-
led on computer and the computer and real
signal course are compared. The parame-
ters and eventual model structure are chan-
ged to be mutually in concordance (model
verification). The known parameters value
can be used at next science research. The
check model can be used for prognosis of
the other experiment course.

Presented models are simple. If the
comparison the model with reality shows
that the more detail model is necessary
to be the other influences respected. For
example by grippe infection model can be
respected incubation period, illness peri-
od, community structure (city or country
community, age structure, degree of mutu-
al people contact etc.). The spine bending
model can respected free beds for acute
cases, aspect of chose a patient from queue
according to illness parameters etc. The
spine bending model can be respected soft

228 LOCOMOTOR SYSTEM vol. 19, 2012, No. 3+4



block1l patient arrival to hospital bed or patient queue

S

Input: department number, name, cure time

Patient record definition (pointer pacp):
name, tcure, start time

Is the bed no therecord is placed to queue end

_—

free?
The record is placed at yes l

listend of patienton
bed pacient* | | 0 daverage =daverage +d(timetqueue)

utilizing =utilizing + i(timetbed)/n

tbed=time

schedule time+tcure, block 2, pacp,....)
T Y
v

Input: 7'... time of next patient coming

schedule (T,blok1,...)

¥

VAN

block?2 - bed release

Is the queue yes bed release, pointer correction

?
Patient is moved empty!
from queue to
bed, pointer patient ...
correction
patient —y ... .0

Appendix 1. Program blocks ,Model of hospital bed occupation®
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tissue influence, rib influences, complex
spine model, non lineal elasticity model,
orthesis deformation etc.

Used terms

software ... computer program equipment,
simulation ... modeling on computer,
continuous simulation ... model changes
its states continuous in time and don’t
change its structure,

discrete simulation .. model changes its
states and structure at finite time points,
combined simulation ... model changes its
states continuous in time and its structure
at finite time points,

simulation program ... computer program
for model behavior,

record ... data list,

pointer ... pointer to record

procedure ... subprogram

block ... procedure which defines model
part behavior under certain situation
continuous block ... according this proce-
dure is calculated in each time point
discrete block ... the calculation is provided
only once
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MOZNOSTI MERENI ZMEN HODNOT OBVODU
NOHOU SENIORU V OBLASTI METATARSO-
PHALANGEALNIHO SKLOUBENI NA ZARIZENI
IMITUJICI NOSENI UZKE OBUVI

POSSIBILITY OF MEASURING CHANGES
CIRCUMFERENCE VALUES ON FEET OF SENIORS
IN METHATARSOPHALANGEAL JOINTS ON NEW
DEVELOPED DEVICE IMITATING WEARING
NARROW SHOES

SCHINDLEROVA N., FOLTYNOVA B., HLAVACEK P.,
STANKOVA C.

Univerzita Tomase Bati ve Zliné, Fakulta technologicka, Nam. T.G.M 5555,
760 01 Zlin

ABSTRAKT

Priace pojednivi o studii seniord v ramci antropometrického méfeni, vyhodnoceni
a zpracovani naméfenych vysledka. U kazdého probanda bylo zjistovano pohlavi, vék, viha
a vyska. Byly zaznamendviny pfipadné deformity a jiné anomalie na nohdch daného jedin-
ce. Také se zhodnotil stav a vhodnost vybéru obuvi u seniort. Pfi samotném odebirdni mér-
nych podklada se pomoci obuvnického métidla ziskavaly tyto informace: obvod prstnich
kloubt1 v zatiZeném a nezatiZeném stavu, obvod nértu a paty. DalSim nezbytnym udajem byl
otisk a obrys (plantogram) ziskany pomoci jednoduchého pfistroje - plantografu. Posledni
¢ast méfeni se uskutecnila na zafizeni pro méfeni odezvy chodidla. Princip spocival v tom,
Ze noha stojiciho probanda byla vsunuta do smyc¢Kky z méficiho pasku, ktery byl méfitelnou
silou na noze utahovan. Mira utaZeni byla ur¢ena maximem 65 N (6,5 kg), vzhledem k vys-
$imu véku proband.

Timto méfenim byly ziskdny zcela nové udaje o deformacnich vlastnostech chodidel
u star$i populace. Vystupy z provedenych méfeni upozornuji na nutnost zmén pravidel pfi
navrhovani specidlni obuvi a jejiho materidlového feSeni zejména pro seniory.

Klicova slova: senior, antropometrickd méfeni, deformacni vlastnosti chodidel, meta-
tarzofalangedlni oblast
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ABSTRACT

The work deals with the study of seniors in the study of anthropometric measurements,
evaluation and processing of measured results. For each tested person were registered sex,
age, weight and height. At the same time were recorded all deformities and other anomalies
on the feet of the individual. It also assessed the status and appropriateness of the selection
of shoes in the elderly. Before examination was gathered other information focused on
their feet: circumference of finger joints in loaded and unloaded position, the circuit instep
and heel. Important information was a print and contour of feet (plantogram) obtained
using a simple device - plantograf. The last part of the measurement was carried out on the
device for measuring the response of the foot. The principle consisted in the fact that the
standing leg of tested voluntaries was inserted into the loop of the measuring tape, which
was measurable force on the leg tightened. Degree of tightening was determined by maxi-
mum 65 N, due to the increased age of the tested persons.

This measurement was obtained completely new data on deformation properties feet
in the elderly population. Outcomes of the measurements indicate the need to change the
rules in the design of special shoes and material solutions, especially for the senior.

Keywords: senior, anthropometric measurements, deformation properties feet, meta-

tarsophalangeal area

UvoOD

Individudlni tvar nohou se i u zdravé
populace vyznamné 1i$i od tvarti nabize-
né obuvi (1). Je to dino vyrobnimi moz-
nostmi, médnimi trendy a technologickymi
vyrobnimi omezenimi (11). Tvar obuvi lze
oznacdit jako jistou estetizaci tvaru nohou.
Ve svém disledku je celkem bézné, Ze tva-
rové rozdily mezi vybranou nohou a tvarem
zakoupené (noSené) obuvi se ve vétsiné
pfipadt natolik neshoduji, Ze obutd noha je
obuvi vice méné deformovana (2, 5, 9, 11,
13). Tato skute¢nost je mnohem vyrazné;jsi
u skupiny starsich lidi (10, 15), kde byl opa-
kované prokazin zvySeny vyskyt deformit
(6, 8, 14) a tvarovych odchylek (3, 4, 7, 12).

Z tohoto diivodu byl vyvinut specialni
pfistroj, kterym by bylo moZzné méfit defor-
macni vlastnosti nohou v rozsahu sil puso-
bicich na nohy v pfipadé noSeni tvarové
odlisné obuvi.

Pozniani pribéhu deformace obutych
nohou starSich lidi 1ze oznacit jako prak-
ticky vyznamné, protoze znalosti priubé-
hu deformace nohou mohou byt vyuZzity
pro zlepSeni kvality obouvani a nisledné
usnadnéni moZnosti pohybu. Vyznamné
uplatnéni vySe popisovanych zikonitosti
lze ocekdvat i v oblasti prevence zejména
v pfipadé obouvini diabetikGi s neuropa-
tickym postiZenim dolni koncetiny. Pribéh
deformace muiZe byt vyuZit pfi vyvoji
novych druhid obuvi ucelové upravenych
pro populaci starsich lidi apod.

MATERIAL A METODIKA

Méfeni seniort probéhlo ve trech soci-
alnich zafizenich (DD BureSov, CDS Charity
Zlin a v Domové¢ s chrinénym bydlenim).
V kazdém z nich byla nejdfive projedni-
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na mozZnost méfeni s vedenim zafizeni.
Nisledné byl vysvétlen klientim socidlnich
zafizeni smysl experimentu. VSichni méli
moZnost ucast na experimentu odmitnout.
Celkové s méfenim souhlasilo 33 proband,
z toho 27 Zen a 6 muzi. VEk se pohyboval od
62 do 97 let. Nejvice senioru bylo ve véku
66 az 70 let. U kazdého seniora se zjiStova-
ly zdkladni udaje (v€k, hmotnost a télesnd
vyska). DalSim zdjmem bylo antropometric-
ké méfeni nohou, konkrétné byly méfeny
obvody prstnich kloubt v zatiZeném a neza-
tiZeném stavu, obvod nirtu a paty, otisky
nohou na plantogramu. Posledni ¢asti expe-
rimentu bylo méfeni hodnot obvodu prst-
nich kloubt v zdvislosti na sile utaZeni. Toto
bylo providéno na specidlnim zafizeni pro
méfeni deformacni odezvy chodidla.

Pfi vyhodnoceni naméfenych dat se
u kazdého probanda vypocital z vysky
a vahy BMI. Z plantografti byly zjistovany
primé délky chodidla, Sifka nohy, Sifka

~z -

istmu a dalsi ddaje, které byly koreloviny

Obr. 1. Zafizeni pro méfeni deformacni odezvy chodidla

s hodnotami ziskanymi z méfeni deformac-
ni odezvy chodidla na specidlné zkonstruo-
vaném zafizeni. Tento pfistroj se sklida ze
dvou desek a pomocného zafizeni (obr. 1).
Na zakladové plosiné (1) se nachdzi napi-
naci zafizeni s klikou (2), na které se naviji
lanko, utahujici deformacni pasek opatieny
délkovymi udaji. Mezi lankem a pdskem
se nachdzi silomér (3), ktery je uloZen na
vyvySené liziné (4), opatfené podélnymi
drazkami, na které doseda spodni dil silo-
meéru a slouZi k vedeni méficiho pfistroje
pfi utahovini pakou (6). Tvar a tuhost pruz-
né casti siloméru byl zvolen s ohledem na
méfici rozsah siloméru a na zptisobu odeci-
tidni hodnoty dané deformace. Na digitdlni
silomér je pripevnén konvencni metr (7),
ktery se vétvi v kladce (8) na dvé ramena
a je pfes ni veden do vrchni ¢asti pristro-
jové desky (5). V této etdzi je rozdélen
pfes dvé kladky (10) a obepind PVC trubku
(9) - ta slouzi k aretaci metru, aby nedoslo
k jeho povoleni.
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Méreni se uskute¢nilo na zminéném
zafizeni pro méfeni odezvy chodidla.
Princip méfeni spociva v tom, Ze se utahuje
noha méficim paskem (konvencnim met-
rem) v oblasti prstnich kloubd. Samotné
utaZeni se provadi pomoci piky a hodnota
utaZeni se odecitd na displeji, ktery je sou-
Casti pfistroje. Utahuje se zvlast leva a prava
noha. Maximilni hodnota utahovani nohou
byla vzhledem k véku probandi stanovena
na urovni 65 N. Pokud bylo utahovani
pro nékterého z probandu bolestivé, nebo
jej nebylo mozné ze zdravotnich divodu
dokoncit, byla evidovina takova hodnota,
kterd byla v dany okamZik pro seniora sne-
sitelna.

VYSLEDKY

Z 67 Kklienta ve vybranych ustavech
s méfenim souhlasilo pouze 33 proban-
di. Z toho byla pozorovana vétsi ochota
u skupiny Zen, kde souhlasilo 82 %, kdez-
to u muzi jen 18%. Z tohoto poctu jen
40% probandut spadalo do kategorie ,ide-
alni“ hmotnosti s hodnotami BMI v roz-
mezi 18,5-25,0. Probandi s nadvihou byli
zastoupeni v 39%, kde se BMI pohybuje
od 25-30. Mirnou obezitou trpélo 21%
probandf, u této skupiny je BMI v rozmezi
30-35. Viz tab. 1 a obr. 2. Pfi vyhodno-
covani Indexu plochonozi (16) méfenych
senioru bylo zjiSténo, Ze 80 % probandd ma

Proband 1 2 3 4 5 6 7 8 9 10 11
Rok nar. 1940 1923 1943 1917 1927 1931 1914 1949 1926 1938 1921
Vék 71 88 68 94 84 80 97 62 85 73 90
Pohlavi Zena Zena Zena muZ Zena Zena Zena Zena Zena Zena Zena
Vyska 155 168 140 170 167 150 140 160 162 165 164
Hmotnost 68 92 71 77 70 65 45 65 58 90 55
BMI 2830 32,60 36222 26,64 25,10 28,89 2296 2539 22,10 33,06 20,45
Proband 12 13 14 15 16 17 18 19 20 21 22
RoKk nar. 1941 1927 1935 1923 1925 1948 1945 1943 1930 1933 1947
Vék 70 84 76 88 86 63 66 68 81 78 64
Pohlavi Zena Zena muZz muZ Zena Zena Zena Zena Zena Zena Zena
Vyska 156 146 171 165 160 164 170 165 168 168 160
Hmotnost 55 72 70 60 70 98 67 65 64 84 64
BMI 22,60 33,78 2394 2204 27,34 36,44 23,18 23,88 22,68 29,76 25,00
Proband 23 24 25 26 27 28 29 30 31 32 33
Rok nar. 1935 1938 1932 1945 1937 1946 1923 1936 1944 1945 1933
Vek 76 73 79 66 74 65 88 75 67 66 78
Pohlavi Zena 7Zena Zena muZz Zena Zena muZz Zena muZ zZena Zena
Vyska 156 164 173 195 159 158 163 160 176 164 158
Hmotnost 48 80 87 90 85 65 60 75 75 70 85
BMI 19,72 29,74 29,07 23,67 33,62 26,04 2258 2930 24,21 26,03 34,05

Tab. 1. Hodnoty BMI u 33 méfenych probandt
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Cetnost BMI

25,0-29,9
39 %

30,0-34,9
21 %

0-18,49
0%

Obr. 2. Cetnosti hodnot BMI u 33 probandii

nohy zdravé - normailné klenuté. Celkem
8% probandil mélo oboustranné mirné

plochou nohu. Stfedné plocha noha byla
zjiSténa u 10% senioru. Silné plocha noha
se vyskytla jen u jednoho probanda.

Z hodnot ziskanych na vySe popisova-
ném pristroji bylo mozné sestrojit grafické
zapisy deformacnich kfivek. Viz obr. 3.
Téméf vSechny mély linedrni charakter.
Toto zjiSténi nabizelo moZnost ovérit, zda
smérnice vzniklych kfivek nekoreluji s jiny-
mi evidovanymi hodnotami, jako je vék,
hmotnost, télesna vyska, dile obvody prst-
nich kloubti v zatiZeném a nezatiZeném
stavu, obvod nartu a paty, BMI atd.

Patrné vzhledem k vy$Simu vyskytu
ruznych druhi a rozdilnych stadii vyvoje
noznich deformit méfenych seniord, a to
hlavné ,halluxu valgusu®, vy$§im vyskytem
hodnot plochonozi se nepodafilo potvrdit
néjakou zavislost mezi zkoumanymi para-
metry a smérnicemi deformacnich kfivek.

Zavislost zmény OPK na zatizeni
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Obr. 3. Priabéh deformacnich kiivek u 33 probandu
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Obr. 4. Grafické zndzornéni zmény OPK na zatiZeni u vybraného probanda

I kdyZ se nepodafrilo potvrdit existenci
obecné zikonitosti deformacniho chovi-
ni nohou seniord utahovanych v oblasti
prstnich kloubd, poskytlo méfeni velmi
zajimavé vysledky. Pro tyto ucely byl vybrin
pfipad probanda ¢. 1 (Zena, 71 let, vySka -
155 cm, hmotnost - 68kg, BMI - 28,3). Viz
obr. 4.

Na ose y je adekvitni hodnota obvodu
prstnich kloubti pfi konkrétnim zatiZeni,
jehoz maximalni hodnota v tomto pfipa-
dé Cinila 65 N pro pravou nohu. SniZeni
puavodni hodnoty obvodu prstnich kloubti
z nezatizeného stavu ¢ini pfi tahu o sile
65 N 20mm (pokles z 225 na 205 mm).

DISKUSE

Obecné je tfeba zduraznit, Ze antropo-
metrické méfeni seniort je nejen organi-
zacné, ale i fyzicky naro¢né. Organizacné,

ani technicky nebylo moZné provést méfe-
ni vétsiho poctu probandi. Rovnéz ochota
oslovenych seniorti zapojit se do experi-
mentu byla relativné nizka.

V ramci ziskanych udaju z pfistroje
urceného na méfeni deformacni odezvy
chodidel lze vyvodit nasledujici zjisténi.
Jestlize rozdil mezi Sitkovymi skupinami
vyribéné obuvi je 6 mm, pak pouhou silou
65 N dojde ke snadnému zGZeni nohou
o vice jak tfi $itkové skupiny. Toto zjiSténi
potvrzuje bézné rozsifeny jev (17) vybirat
obuv bez znalosti o jejich hodnotach vnitf-
niho obvodu (8ifky). Pfesto, Ze je v teoretic-
kych pracich a odbornych publikacich (18,
19) doporucovino vyribét obuv ve vice
Sifkach, prakticky se na pultech obchodt
obuvi ve vice $ifkich nenabizi. SniZeni
hodnot obvodi nohou v oblasti metatar-
zophalangedlniho skloubeni 1ze dosihnout
relativné malymi silami. Vzhledem k tomu,
Ze se nepodafrilo sehnat publikaci zabyvaji-
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ci se podobnym problémem, nebylo mozné
provést porovnani. V soucasné dobé kole-
gyné B. Foltynova dokoncuje méfeni miry
deformace u skupiny mladych fotbalista
a kolegyné J. Bélikova u predskolnich déti.
Vysledky nebyly dosud publikovany, ale
astni sdéleni potvrzuje pfiblizné podobny
prubéh.

ZAVER

Provedena studie prokizala, Ze defor-
macni vlastnosti nohou u star$§i popula-
ce jsou prekvapivé vysoké. Pouhym sta-
hovinim 65 N se zméni hodnota obvodu
prstnich kloubti v priméru o 20mm. Pro
upfesnéni je tfeba dodat, Ze Siftka obuvi je
podle norem stupiiovina po 6 mm. Jinymi
slovy béZnymi silami pod prahem bolesti
miuiZe obuv stahovat nohu o 2 azZ 3 Siftkové
skupiny. Toto zjiSténi je varujici, proto-
Ze muZze byt pficinou dalSich deformaci,
diskomfortu a zdrojem zdravotnich kom-
plikaci.

Z provedeného experimentu vyplyva,
Ze deformacni parametry nohou seniort
jsou porovnatelné s deformacnimi vlast-
nostmi zdravych aktivnich jedinct. Tyto
vysledky lze povaZzovat za prvni krok ke
studiu zdkonitosti mechanického komfortu
obouviani.
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KAZUISTIKY e CASE REPORTS

OLLIEROVA CHOROBA A MAFFUCCIHO
SYNDROM - DIAGNOSTIKA A LECENI BIOME-
CHANICKY ZAVAZNYCH DEFORMIT DOLNICH
KONCETIN

OLLIER DISEASE AND MAFFUCCI SYNDROME -
DIAGNOSIS AND TREATMENT OF BIOMECHANI-
CALLY SEVERE LOWER LIMB DEFORMITIES
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SOUHRN

Ollierova choroba (OCH) a Maffucciho syndrom (MaSy) jsou dobfe dokumentované
nejcastéji se vyskytujici nedédicné podtypy enchondromatdzy, které nepostihuji patef
postizenych jedinci. OCH a MaSy se fadi podle posledni verse Nosologie a klasifikace gene-
tickych chorob skeletu z roku 2011 do 29. skupiny oznacené jako skupina deorganizované-
ho vyvoje komponent skeletu. Bylo zjiSténo, Ze aktivni hedgehog signalizace je dulezitd pro
vznik enchondromii. Mutace PTHIR byly identifikovany u pfiblizné 10 % pacientti s OCH.

Autofi na dvou kazuistickych sdélenich demonstruji vyvoj biomechanicky zavaznych
deformit skeletu v obdobi ristu u pacienti s OCH a MaSy a uskali pfi rekonstruk¢nim
chirurgickém léceni. Etapové léceni u prezentovanych probandt vyZzadovalo opakované
korek¢ni osteotomie a prodluzovaci vykony s cilem obnovit biomechanickou osu a korigo-
vat nestejnou délku dolnich koncetin (DK).
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U pacienta s OCH ve v€ku 21 let a 7 mésict byl v rostoucim tumoru pravého femuru
histologickym vySetfenim prokazin chondrom hrani¢ni biologické povahy velmi pravdé-
podobné se znamkami pocinajici malignizace. U pacienta s MaSy ve véku 30 let a 2 mésice
byly v rostoucich tumorech na 2. a 4. prstu levé ruky prokazany atypicky proliferujici
enchondromy a low-grade chondrosarkom, pozdéji i v jinych lokalitidch.

Studie upozorfiuje na typickou klinickou a radiologickou symptomatologii a vysoké
riziko malignizace enchondromt (grade I - III) v dospélosti, kdy je nezbytné onkologické
sledovani (RTG plic, MRI scany postiZzenych oblasti, onkologicky a biochemicky screening)
a chirurgické 1éceni. Pacienty je nezbytné seznimit s pfiznaky mozného maligniho rastu
(néhlé zvétSovani stavajicich enchondromil, lokalizované a zvétSujici se bolesti) a resekova-
nou tkan histologicky vySetfit na pfitomnost atypickych bunék.

Klicova slova: enchondromat6za, Ollierova choroba, Maffucciho syndrom, dia-
gnostika, rekonstrukc¢ni chirurgie

SUMMARY

Ollier 's disease (OD) and Maffucci syndrome (MaSy) are most common non-hereditary
subtypes of enchondromatosis. The other subtypes (metachondromatosis, genochondro-
matosis, spondyloenchondrodysplasia, dysspondyloenchondromatosis and cheirospon-
dyloenchondromatosis) are extremely rare and some of them are autosomal dominant or
recessive. For a long time enchondromas have been considered to be developmental disor-
ders caused by the failure of normal endochondral bone formation. According to Nosology
and Classification of Genetic Skeletal Disorders - 2010 Revision OD & MaSy belong to the
29™ group called “Disorganized development of skeletal comonents group”. Active hedge-
hog signaling is reported to be important for enchondroma development and PTH1R muta-
tions have been identified in ~10% of Ollier patients.

Both case reports - the 15 patient with Ollier s disease and the 2nd one with Maffuci
syndrome - demonstrate typical clinical features with biomechanically severe deformities
of the lower limbs. The authors describ treatment options for patients affected by these
diseases. Long term comprehensive treatment requires corrective osteotomies and length-
ening procedures with the aim to restore biomechanical axis and the length of legs.

The histological investigation of growing tumour at the right femur proved a chon-
droma with suspicion on incipient malignisation in the patient with OD in the age 21 years
and 7 months. In the patient with MaSy an atypical proliferative enchondroma and low
grade chondrosarcomas (grade I) at the 2nd and the 4™ digit of the left hand were proved
in the age 30 years and 2 months.

The case reports advertise on typical clinical findings and radiological features and high
risk of malignant transformation of enchondromas into chondrosarcomas (grade I- III)
especially in adulthood when oncologic monitoring (X-ray of lungs, MRI scans of affected
regions, oncologic and biochemical screening, etc.) and surgical treatment is imperative.
The patients should be familiarise with features of malignant growth (unexpected enlar-
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ging of enchondromas, localized and increasing pains). Taken samples must be histologica-

lly investigated (atypical cells).

Key words: enchondromatosis, Ollier disease, Maffucci syndrome, diagnostics, recon-

structive surgery

UVOD

Enchondromatéza (ECH) je hete-
rogenni nedédi¢né onemocnéni posti-
hujici skelet v oblastech epifyz, metafyz
a diafyz tubuldrnich kosti koncetin, které
se vyznacuje tvorbou enchondromit (na
povrchu kosti) a chondromud (uvnitf
kosti). Prevalence v populaci se odhadu-
je na 1:100 000. Vyskyt nadorti zpuso-
buje deformace a zkriceni postiZenych
kosti, zejména kosti ruky a nohy, s nasled-
nym asymetrickym zkricenim koncetin.
V soucasnosti je v rdamci enchondro-
matdzy rozliSovano devét podtyptl, a to
na zdkladé zasaZeni oblasti patefe a typu
dédi¢nosti (11, 8). Dobfe dokumentova-
né podtypy ECH jsou Ollierova choroba
a Maffucciho syndrom. Raritn€ se vyskytuje
Metachondromatéza, Genochondromatéza
I a IT (5), Spondyloenchondrodysplazie,
Spondyloenchondromatéza, Spondylo-
enchondromatéza s  Kkalcifikacemi
v bazilnich gangliich, Cheirospondylo-
enchondromatéza (3), Dysspondylo-
enchondromat6za (4). ECH se podle
posledni verse Nosologie a klasifikace
genetickych chorob skeletu z roku 2011
(12) fadi do 29. skupiny oznacené jako sku-
pina deorganizovaného vyvoje komponent
skeletu. Ollierova choroba a Maffucciho
syndrom jsou nedédi¢nymi podtypy
enchondromatoézy, které nepostihuji patef
jedinca.

RTG vysetfeni obvykle dokumentuje
asymetrické zmény v kostfe, které jsou

charakteristické ovalnymi, pyramidilnimi,
pruhovitymi nebo sloupcovitymi ostriavky
hyperplastické neosifikované chrupavky
do diafyz dlouhych kosti, ale i v plochych
kostech (panev). Dochazi k rozSifeni posti-
Zenych oblasti a zeslabeni kortikalis. Kulaté
radiolucentni (jasné, prihledné) masy
v diafyze vznikaji z periostu (4).

Molekularni patologie: V enchondro-
matosni tkdni byl identifikovin mutovany
receptor PTHIR pfiblizné€ u 10 % pacient
s Ollierovou chorobou. Mutovany recep-
tor podstatné aktivuje signalizaci Indian
Hedgehog genu, ktery reguluje normadlni
enchondrilni kostni formaci a v ruastové
ploténce muzZe vyvolat enchondromatosni
rust (2). Lze predpokladat, Ze geny zpu-
sobujici rizné podtypy ECH jsou zahr-
nuty v Hedgehog/PTH1R signalizaci.
U Maffucciho syndromu nebyla objevena
mutace v PTHI1R (9).

Histologické vySetfeni se indikuje
u vybranych pfipadua solitirnich enchon-
drom a je povinné u pacientt s klinickymi
pfiznaky, jako napf. reaktivace rdstu stiva-
jicich enchondromti v dospélosti a lokali-
zované zvétSujici se bolesti anebo rent-
genologicky doloZzené zmény, které budi
podezfeni na zhoubny nador. Histologické
vySetfeni potvrdi jednoznacné maligni
transformaci v chondrosarkom.

LéCeni je symptomatické. V obdo-
bi riistu je opera¢ni lé¢eni zaméfeno na
korekci deformit na dolnich (DK) a hor-
nich koncetinach (HK) na zakladé zhodno-
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Obr. 1A Prodluzovani pravého femuru kru-
hovym ZF ve 4 letech. RTG snimek v bo¢né
projekci ukazuje Sesticentimetrovy osifikovany
regenerdt v distdlni poloviné diafyzy.

ceni thlovych deformit a zkrat a nestejné
délky koncetin (10, 13). V dospé€losti je
nezbytné onkologické sledovani pro vyso-
ké riziko malignizace enchondromt (RTG
plic, MRI scany postiZzenych oblasti, onkolo-
gicky a biochemicky screening) a adekvat-
ni chirurgické 1éc¢eni.

Ollierova choroba (OCH) (synonyma:
dyschondroplazie, mnohocetnd chrupav-
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Obr. 1B. Zkrat PDK o 14 cm, rekurvace proxi-
malni krajiny a valgozita distdlni tfetiny P bérce
ve 14 letech.

Citd enchondromatéza, enchondromatoza

- Spranger typ I) je nejcastéjsim podtypem
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b‘ .
Obr. 1C. RTG snimek ukazuje dvoudroviiovou

prolongaci pravého bérce kruhovym ZF o 13 cm
v 17 letech.

enchondromatézy s vyskytem odhadova-
nym na 1:100 000. Tato zvlastni topograficka
forma enchondromatdzy byla poprvé uve-
fejnéna L. Ollierem v roce 1900 pod ndzvem
,La dyschondroplasie“ (cit. sec. 11). Termin
OCH se dodnes uZivd pro pfipady s jedno-
strannym postiZzenim skeletu. Kostni 1éze
jsou patrné jiz v raném détstvi, obvykle mezi
2.-10. rokem Zzivota, rostou sporadickym
zptusobem do konce puberty. Unilaterdlni
vyskyt (en)chondromii Ize vysvétlit ptisobe-
nim cerstvé dominantni mutace v obdobi
Casné blastogeneze (postzygoticky). Hlavni
klinické pfiznaky jsou asymetrické zkriceni
DK, zdufeni prsti rukou a nohou, nékdy
zlomeniny v postizenych krajinach. Ve vzic-
nych pfipadech miZe byt zasaZzena lebka

Obr. 1D. RTG kolen a bércu v AP projekci ve 13
letech ukazuje anterolateralni zakiiveni distalni
krajiny pravého femuru. Typické je lahvovité
roz$ifeni koncti dlouhych kosti a kulata radiolu-
centni loziska v kostni struktufe, uzka kortikalis.

s patefi. Riziko zmény benignich (en)chon-
droma v maligni niddor (chondrosarkom)
je vysoké. K transformaci (malignizaci)
dochdzi zejména v obdobi adolescence, a to
v 15-57 % ptipadu (7).
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okadzalo lalo¢naté uspofadany enchondrom na periferii ohraniceny

lemem Cervené kostni tkiné (profesor Povysil, zvétseno 400x).

Maffucciho syndrom (MaSy) (syno-
nyma: dyschondroplazie s mnohocetnymi
hemangiomy, enchondromatéza s mno-
hocetnymi kavernoznimi hemangiomy,
Kastiv syndrom, hemangiomatoza chon-
drodystrofica, enchondromatéza Spranger
typ ID) je vzaicnym typem ECH vyznacujicim
se tvorbou mnohocetnych benignich (en)
chondromii a mnohocetnych hemangiomii.
Syndrom byl poprvé popsin v roce 1881
(6). U nékterych pacientl Ize vzidcné pozo-
rovat vyskyt lymfagiomt. Venozni angiomy
maji charakter modrych ¢i nacervenalych
noduld, vyskytujicich se zejména v mékké
tkdni, ojedinéle vSak také ve sténdch vnitf-
nich organd. Onemocnéni je obvykle patr-

né pfi ndstupu puberty, u 25 % pfipadl
jsou charakteristické znaky pozorovatelné
jiZz v prvnim roce Zivota. Riziko transforma-
ce v sarkom je 25% (1) - 30% (11).

KASUISTIKY

1. pfipad: Ollierova choroba

Uveden je vyvoj deformit, komplexni
léceni a péce o pacienta s Ollierovou cho-
robou od 3 do 25 let. Proband pochazi
z 2. gravidity (1. gravidita spontdnni potrat)
zdravych nepfibuznych rodict. Porod byl
v terminu, spontinni, zahlavim. Porodni

244 LOCOMOTOR SYSTEM vol. 19, 2012, No. 3+4



T
ot
1=

m

L VIR0

LA

rE A mEE
R -

Obr. 1F. rigidni equinovarosni kontraktura P
nohy po prolongaci P bérce v 17 letech.

hmotnost byla 3 200 g. Chlapec byl postiZzen
unilaterdlné - pouze prava dolni koncetina.
Ollierova choroba byla diagnostikovina ve
véku 3 let na zdkladé zjiSténé deformi-
ty pravé DK a rentgenologického prikazu
typické kostni struktury v oblasti metafyz.
Prvni pfiznaky poruchy ristu byly pozo-
rovany jiz v prvnim roce, a to zkrat pravé
DK. Ve 3 letech Zivota dosahl tento zkrat
4cm. Nestejnd délka DK byla u pacienta

Obr. 1G, H. Rekonstruk¢nim opera¢nim léce-
nim byla uspokojivé vyrovnina délka DK, bylo
dosazeno funk¢ni plantigradni postaveni P nohy
a zachovina flexe 90° v P kolennim kloubu - H.
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Obr. 1H.

feSena ve 3 etapich, a to nejprve prolon-
gaci pravého femuru o 6¢m ve 4 letech
(obr. 1A). Epifyzeodéza levého kolenni-
ho kloubu ve 12,5 letech vedla ke zkra-
ceni zdravé kontralaterdlni DK o 4-5cm.
Ctrnicticentimetrovy zkrat, rekurvace a val-
gozita distilni tfetiny P bérce (obr. 1B)
byly indikaci k dvouuroviiové prolongaci
v 17 letech - pravy bérec byl prodlouZen
o 13cm (obr. 1C). Rozvijejici Sudeckiiv
syndrom byl dspésné 1lécen bisfosfonity
(Fosamax tbl. 70mg 1x tydné), vitaminem
D (Cholecalciferol) a kalciem. Pavodné
predikovany zkrat pravé DK 23-24cm byl
korigovan na 3,5cm. Recidivujici anterola-
terdlni zakfiveni distdlni krajiny pravého
femuru (obr. 1D) bylo béhem rustu korigo-
vano suprakondylickymi korek¢nimi osteo-

tomiemi v 7 a 9,5 letech, kdy ve stejné dobé
byla korek¢ni osteotomii feSena i rekurva-
ce distalni tfetiny bérce. Suprakondylicka
korek¢ni OT byla naposledy provedena v 16
letech a 8 mésicich se soucasnou ablaci 2
enchondromu. Histologické vySetfeni pro-
kazalo lalo¢naté uspofddané enchondro-
my na periferii ohranicené lemem cerve-
né kostni tkiné, jejiz pfitomnost doklada
benigni charakter 1éze bez znimek inva-
ze do intertrabekularnich prostoru. (obr.
1E). Dvoutroviiovd prolongace P bérce
méla za nasledek rigidni equinovarosni
kontrakturu P nohy (obr. 1F). Klinovitou
artrodézou tarsu pravé nohy provedenou
v 18 letech a wvalgiza¢ni OT proximalni
tibie se soucasné v jedné dobé provede-
nou extencni osteotomii distdlni tibie v 19
letech bylo docileno plantigradni postaveni
nohy (obr 1G, H). Zkrat PDK 3,0-3,5cm je
korigovan specidlni vlozkou a upravenou
obuvi. Antropometricky ndlez v 19 letech:
vyska ve stoje 172cm (s podloZzenim PDK
0 3,5 cm), hmotnost 76kg, rozpéti HK
178 cm. Prava noha byla kratsi o 3,8 cm.

Rostouci tumor pravého femuru
(obr. 1 CH) byl ve véku 21 let a 7 mésicu
indikaci k ablac¢ni operaci. Histologickym
vySetfenim byl prokizin chondrom hra-
ni¢ni biologické povahy, velmi pravdépo-
dobné se znamkami pocinajici malignizace
(prof. MUDr. Ctibor Povysil, DrSc.).

Na zikladé denzitometrickym vySet-
fenim verifikované nizké kostni denzity
ve v€ku 21 let a 10 més. bylo zavedeno
dlouhodobé 1éceni bisfofonaty (Fosavance,
Bonviva), soucasné uZziva vitamin D
(Vigantol) a kalcium. Posledni denzitome-
trické vySetieni v 24 letech ukazalo kostni
denzitu (BMD) v proximalni oblasti pra-
vého i levého femuru a levého predlokti
v pdsmu osteopenie, BMD bederni pitefe
byla pfi dolni hranici normy.
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Obr. 1CH. RTG snimek P femuru v bo¢né pro-
jekci v 19 letech, mnohocetné kulaté radio-
lucentni defekty s expanzemi v proximdlni
a distalni krajin€ femuru, ventrilné rostouci
tumor proximilniho konce femuru. Stav po
korek¢ni suprakondylické osteotomii femuru,
fixace AO dlahou.

Potencionalni rast rozsdhlého enchon-
dromu P femuru a tibie je monitorovan
MR vySetfovinim PDK (obr. 1I), pravi-
delné je sledovin laboratorné a rentge-
nologicky. Laboratorni vySetfeni onko-
gennich markerti v obdobi 13,5-15 let
prokazalo zvySenou hladinu CA 19-9. Pfi
poslednim vySetieni krve ve véku 24 let
byly hodnoty biochemického vySetfeni,
markerti kostniho obratu a onkogennich
markertl v normé. DNA analyza provedenid
v 24 letech odhalila pfitomnost Leidenské
mutace GI1691A v heterozygotnim stavu,
mutaci MTHFR A1298C v heterozygot-
nim stavu a polymorfizmus 7TA/7TA
(insTA) genu UGT 1A1 podminujici vznik
Gilbertova syndromu.

Obr. 11. MR P stehna ve 25 letech prokazala sta-
ciondrni obraz tumorosni masy P femuru a tibie
(srovndni s vySetfenim v 17 a 19,5 letech).
Patologické zmény jsou intrameduldrné, korti-
kalné a expanduji do mékkych struktur okoli.
Kloubni $térbina kycelni a kolenni je intaktni.
Strukturdlni pfestavba kvétikovitého ¢i moru-
Sovitého vzhledu odpovida enchondromatoze.

Zavér

U pacienta byl vyfesen zkrat pravé DK
jednak prolongaci pravého femuru o 6¢cm,
jednak dvouudroviiovou prolongaci pravé-
ho bérce o 13cm a epifyzeodézou v kraji-
né levého kolenniho kloubu. Epifyzeodéza
provedend ve 12,5 letech vedla ke zkra-
ceni zdravé kontralaterdlni DK o 4-5cm.
Pavodni predikovany zkrat pravé DK
odhadovany na 23-24cm byl chirurgic-
kym rekonstruk¢énim lécenim zmenSen na
3,0-3,5 cm. Korek¢nimi osteotomiemi bylo
uspésné reSeno anterolaterdlni zakfiveni
distalni casti pravého femuru, rekurvace
a valgozita proximalni oblasti pravého
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bérce. Korekcni osteotomii tarsu bylo doci-
leno plantigrddni postaveni pravé nohy,
ktera je krat$i o 3,8cm.

Mlady muz se pfes svij télesny handi-
cap zaradil do spolec¢nosti, ispésné ukoncil
VS zemédélskou v Praze, kde ziskal titul
Ing.

2. pripad: Maffucciho syndrom

Prezentujeme vyvoj a komplexni léCe-
ni deformit koncetin pacienta s MaSy ve
véku od 10 do 35 let. V tomto pfipadé
jde o bilateralni postiZeni s progresi zkratu
levé DK. Pacient pochdzi z 3. gravidity zdra-
vych nepfibuznych rodi¢i. V 16 letech
podstoupil operaci za ucelem odstrané-
ni kavern6znich angiomt z oblasti krku
(jugulum) a levého predlokti.

Obr. 2A. Aplikace ZF typu llizarov a dvoutdrov-
nova osteotomie (OT) levého bérce provedend
v 18 letech a 8 mésicich.

Od détstvi byl u pacienta pozorovan
zkrat levé DK, ktery ve v€ku 16 let dosaho-
val 4,5 cm. PfestoZe v tomto v€ku jiZ je rust
DK ukoncen, progredovala deformita bérce,
takZe ve v€ku 17 let jsme zjistili zkrat levé
DK 7cm. RTG snimky v tomto véku zobra-
zily biomechanicky zdvaznou valgozitu levé
nohy v disledku zkratu levé fibuly distalné,
ktera byla proximilné i distilné rozSifena
s patrnymi strukturdlnimi zménami. Snimky
ukdzaly typické lahvovité rozSifeni proxi-
malni a distilni metafyzy levého femuru,
disekat chrupavky na medidlnim kondylu
pravého femuru, klinodaktylii prsta levé
ruky a zkraceni pravého humeru o 2cm.

Zkrat levé DK byl fesen prolongaci levé
tibie a fibuly. V 18 letech a 8 mésicich
byla provedena aplikace ZF typu Ilizarov
a dvouuarovnova osteotomie (OT) bérce -
OT tibie a fibuly proximilné a korek¢ni
OT tibie a fibuly distilné (obr. 2A) s cilem
vyfesit valgozitu levého hlezenniho klou-
bu. Z davodu pocinajici flegmoény v okoli
Kirschnerovych dritt byla zavedena ATB
1é¢ba. Prolongace levého bérce o 6,5cm
(proximalné 5cm, distilné 1,5cm) byla
ukoncena po 2 mésicich, zkrat levé DK byl
snizen na 1,3cm (zkrat femuru). Z RTG
snimkd vyhotovenych mésic po ukonceni
prodluZovani je patrnd velmi dobri osifika-
ce kostniho regeneritu tibie (obr. 2B). ZF
byl sundin za 8 mésicu po operaci, pacient
bez omezeni zatézoval LDK diky poope-
ra¢ni ortéze dle Sarmienta. Nasledovalo
komplexni RHB 1é¢eni v Janskych Laznich.
RTG snimek za 1 rok po prolongacni ope-
raci prokidzal dobrou remodelaci kostnich
regenerati (obr. 2C, D). Béhem prolon-
gace vznikla 20 st. equinézni kontraktura
nohy a 20 st. flek¢ni kontraktura v kolen-
nim kloubu v dusledku desaxace proximal-
ni tibie. Pfed prolongaci pfitomna 20 st.
vnitfni torze bérce nebyla korigovana.
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Obr. 2B. RTG dobri osifikace kostniho rege-
nerdtu proximdlni tibie 1 mésic po skonceni

prodluZovani. Velky enchondrom prox. fibuly
ma tzv. ,pop corn® strukturu.

Ve 20 letech a 12 mésicich podstou-
pil exten¢ni a derota¢ni OT v proximalni
diametafyze levé tibie. OT byla fixovana
AO dlahou (obr. 2 E). Soucasné byla pro-
vedena resekce proximalni tfetiny fibu-
ly pro enchondrom (velikosti 4x3x2,5
cm). Histologické vysetieni resekované
kostni tkiané potvrdilo nidlez typicky pro
enchondromatézu. Béhem operace doslo
ke zhmozdéni n. femoralis a n. tibialis
a k preruSeni n. fibularis v krajiné reseko-
vané hlavicky fibuly. Z toho dtvodu byla ve
véku 21 let a 6 mésica provedena rekon-
struk¢ni operace levé nohy s transpozici
m. tibialis posterior ventrdlné na dorzilni
stranu 2. metatarzu a nahradou n. fibularis
surdlnim Stépem. Pfi operaci byla odstra-
néna AO dlaha z levé tibie, prodlouZena
Achillova Slacha a resekovina distdlni ¢dst
levé fibuly, aby bylo moZzné provést trans-

Obr. 2C, D. RTG snimek bérci v AP projekci
(C) a bérce v boc¢né projekci (D) za 1 rok po
prolonga¢ni operaci (4 mésice po extrakci ZF)
prokdzal dobrou remodelaci kostnich regenera-
t. Béhem prolongace 20 st. flek¢ni kontraktura
v kolennim kloubu v dusledku desaxace proxi-
malni tibie (D).

pozici m. tibialis posterior ventralné skrze
membrana interossea (obr. 2 F). Po zhoje-
ni nasledovala intenzivni RHB s velmi dob-
rym funkénim vysledkem (obr. 2G, H).
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Obr. 2D.

Dalsi operace v dospélosti se tykaly ros-
toucich chondromi a hemangiomui.

Z paty levé nohy byla ve véku 23 let
a 7 mésicu odstranéna exostoza - histo-
logické vySetfeni prokdzalo diferencovany
chondrosarkom.

Ve 24 letech a 9 mésicich byly pacien-
tovi odstranény vazivové tumory z oblasti
levé lopatky, levé hyzdé, levého lytka a levé

a
Obr. 2E. Ve 20 letech a 12 mésicich byla pro-
vedena extencni a derota¢ni OT v proximalni
dia-metafyze levé tibie. OT byla fixovana AO
dlahou. Soucasné byla resekovina proximalni
tetina fibuly pro enchondrom.

nohy. Z histologického hlediska se jedna-
lo o benigni hemangiomy a fibrolipom
(oblast lopatky).

Scintigrafické vySetieni skeletu ve véku
25 let a 4 mésice prokizalo akumulaci
radiofarmaka v diafyze levé tibie, distdlni
metafyze levého femuru, proximalni meta-
fyze levého femuru, laterdlnim kondylu
levého femuru a tibie, v oblasti 3.-5. prstu
levé nohy, malleolus lateralis levé DK, os
naviculare levé nohy a distdlni c¢asti ster-
na. ZvySené prokrveni mékkych tkini bylo
zjiSténo v oblasti 3.-5. prstu, os naviculare
a Achillovy Slachy levé nohy. Na zakladé
tohoto vysetfeni ve véku 25 let a 5 mési-
cu byly odstranény 2 hemangiomy levé
nohy, hemangiom za levym vnitfnim
kotnikem, hemangiom na dorzidlni stra-
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Obr. 2F. Resekce diafyzy v distalni Casti levé
fibuly umoznila provedeni transpozice m. tibi-
alis posterior ventrdlné skrze membrana inte-
rossea.

Obr. 2G, H. Velmi dobry funkéni vysledek
rekonstruk¢éni operace levé nohy (transpozice
m. tibialis posterior ventralné na dorzilni stra-
nu 2. metatarzu a nahrada n. fibularis surdlnim
Stépem) a intenzivni RHB.

né levého lytka, enchondrom distilniho
Clanku 2. prstu levé nohy, enchondrom
a Schlofferiv granulom nirtu levé nohy
a enchondrom zikladniho c¢linku 5. prstu
pravé nohy. Ve viech pfipadech se jednalo
o benigni tumory.

Ve véku 27 let byl pacientovi odstranén
hemangiom advaenchondromy na 5. prstu
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Obr. 2CH. RTG snimek L ruky ve véku 29 let a 9 mésict zobrazuje ostie ohrani¢ené enchondromy

okolnich tkdni. Na radidlni stran€ karpu, pfi bazi 1. metakarpu a proximalniho ¢lanku 2. prstu byly

pritomny drobné kalcifikace v mékké tkani.

levé nohy (chirurgické zkriaceni prstu),
soucasné resekoviana hlavicka 3. metatar-
su, excidovan hemangiom z pfedni axilar-
ni ¢ary, hemangiom z pektoralni krajiny
(na okraji mamilly), hemangiom z oblasti
levé spiny scapulae a hemangiom z oblasti
levé glutedlni fascie. Histologické vySetieni

bylo typické pro enchondromatézu, ve
vSech pripadech se jednalo o benigni 1éze
(konkrétné o kapilirné kavernosni heman-
giomy a enchondromy). Dalsi odstranéni
hemangiomt probéhlo ve véku 27 let
a 1 mésic, kdy byly pacientovi exstirpo-
vany 2 hemangiomy na levé ruce (dorsilni
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Obr. 2I. Po rekonstrukénim etapovém léceni
rezultuje hypotrofie svali levého bérce, zkrat
LDK o 1,3 cm a mirnd valgozita paty L nohy.

strana 1. prstu a radidlni strana 2 metakar-
pw), 2 hemangiomy na pravé noze (z oblas-
ti baze 5. metatarsu a dorzdlni strany nohy)
a 2 hemangiomy z pravého bérce (oblast
malleolus lateralis a zevni strana Achillovy
Slachy).

V 27 letech a 10 mésicich byly odstra-
nény mnohocetné hemangiomy z oblasti
palce levé ruky, 2. metakarpu levé ruky,
dorzilni strany pravé nohy, baze 5. meta-
tarzu pravé nohy, pravého zevniho kotniku
a zevni strany bérce pravé DK. Histologicky
se ve vSech uvedenych excisnich jednalo

o benigni kapilirné-kavernosni a kavernos-
ni hemangiomy.

V 29 letech a 9 mésicich byl u paci-
enta zjiStén omezeny pohyb v proximail-
nim interphalangeilnim kloubu 2., 3. a 4.
prstu levé ruky. Z RTG snimkt byly patrné
ostie ohrani¢ené enchondromy v oblasti
epifyz proximdlnich ¢linkd 1.-5. prstu
a medialnich ¢lankd 2.-5. prstu, které se
radidlni strané karpu, pfi bazi 1. metakar-
pu a proximdlniho ¢linku 2. prstu byly
pfitomny drobné kalcifikace v mékké
tkani (obr. 2CH). Ve véku 30 let a 2
meésice byl odstranén enchondrom z dor-
zoradidlni oblasti 4. prstu, 2 enchondromy
a 2 hemangiomy z oblasti 2. prstu levé
ruky. Zaroven byla provedena ablace 2
hemangioma (v podkozi a subfascidlné)
z dorzolateralni strany levého lytka a vari-
xu levé paze na vena basilica. Histologické
vySetfeni prokizalo ve vzorcich z 2. prstu
atypicky proliferujici enchondromy,
v resekdtu ze 4. prstu se jednalo o low-gra-
de chondrosarkom. VSechny hemangiomy
obsahovaly okrsky kavernéznich prostor
a flebolity.

Antropometricky ndlez v 19 letech
a 8 més.. Normostenickd postava, vyska
ve stoje 175cm (pdnev byla horizontil-
ni), hmotnost 75kg, rozpéti HK 177 cm.
Disproporcionalita disledkem struktural-
nich zmén kosti je patrna z rozdilu obvoda
dolnich koncetin. Ve 23 letech a 1 mésici
byla stanovena hypotrofie levé DK (obvod
stehna mensi o 2,5cm, Iytka o 3 cm). Zkrat
levé DK ve stoje o 1,3cm je v dusledku
zkriaceni levého femuru. Mirnd valgozita
paty L nohy (obr. 2I).

Biochemické vySetfeni krevniho séra
vcéetné markert kostniho obratu bylo opa-
kované v mezich referen¢nich hodnot.
DNA analyza nebyla u pacienta provedena.
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Zavér

U pacienta byl v adolescentnim véku
vyfeSen zkrat levé DK prolongaci levého
bérce o 6,5cm s vyslednym rozdilem délek
DK 1,3 cm. Po prolongaci v dalsi etapé byla
korek¢nimi OT vyfeSena desaxace a vnitini
rotace levého bérce, hypervalgozita hlezen-
niho kloubu a iatrogenni paréza n. fibularis
communis 1. sin. (transpozici m. tibialis
posterior a ndhradou n. fibularis surdlnim
stépem.).

V dospé€losti jsou pacientovi opakova-
né odstranovany ¢etné hemangiomy a (en)
chondromy hornich a dolnich koncetin.
Ve vétsiné pfipadi se jednalo o benigni
nidory. Vzhledem k diagnéze a z divodu
opakované identifikace chondrosarkomu
v resekované tkdni je pacient dispenzarizo-
van na onkologické ambulanci ortopedické
kliniky IPVZ Na Bulovce.

Pacientovi byl pfiznam DI, pracuje na
¢astecny uvazek jako mechanik hudebnich
nastroju.

DISKUSE

OCH a MaSy jsou choroby postihujici
strukturu kostni hmoty tvorbou chondro-
mu a enchondromu. Jedinci s diagnézou
Maffucciho syndrom ziroven trpi tvorbou
cetnych hemangiomu. Jedna se o nedé-
dicné formy onemocnéni s asymetrickou
distribuci tumort, z ¢ehoz vyplyvd, Ze
puvodem onemocnéni jsou dominantni
mutace vzniklé béhem blastogeneze a zpt-
sobujici mozaicismus somatickych bun¢k
(8). U nizkého poctu pacientt postizenych
Ollierovou chorobou byly identifikovany
mutace genu PTHIR v germdlni linii ¢i
nadorové tkdni, jejichZ nasledkem je poru-
Sena enchondrilni osifikace (2). Doposud

vSak nebyly odhaleny kauzativni geny,
jejichz mutace vyvolavaji klinicky obraz
typicky pro tyto choroby. Jednou z hypotéz
je, Ze se miiZe jednat o geny, jejichZ muta-
ce postihuji heparan sulfit dependentni
signdlni drahy (8). Tato hypotéza vychazi
z genetické podstaty syndromu multiple
osteochondromas, ktery je vyvolan muta-
cemi genu ovliviiujicich biosyntézu hepa-
ran sulfitu (HS), latky dulezité pro vazbu
FGF (fibroblast growth factor) k receptoru
a pro Sifeni morfogent hedgehog (2).
Riziko malignizace tumora (zvlasté po
ukondeni riistu) je v raimci obou téchto pod-
typu enchondromat6zy velmi vysoké (7).

ZAVER

OCH a MaSy jsou nedédi¢né nejcas-
t¢jsi podtypy enchondromatézy s mnoho-
strannou klinickou a radiologickou podo-
bou, variabilnim a ¢asto nepfedvidatelnym
klinickym priabéhem a biomechanicky
zavaznymi deformitami koncetin. Z hledis-
ka 1é¢by a prevence maligni transformace
podstupuiji pacienti opakované chirurgické
zakroky za ucelem odstranéni cetnych (en)
chondromi, hemangioma a rekonstrukc-
ni operace deformit koncetin (desaxace,
nestejnd délka DK), které vznikaji z poru-
Seného ruastu. Pro vysoké riziko maligni-
zace tumortll je nezbytné pacienty s ECH
seznamit s priznaky mozZného maligniho
rastu (ndhlé zvétSovani stivajicich enchon-
dromn, lokalizované a zvétSujici se boles-
ti) a resekovanou tkan suspektni z maligni
transformace histologicky vyS$etfit na pfi-
tomnost atypickych bunék. Nezbytné je
sledovini postiZzenych jedincli na onkolo-
gickych ambulancich ¢i specializovanych
pracovistich a laboratorni monitorovani
onkogennich markera a ukazatelt kostni-
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ho obratu i kostni denzity. Cilené vySetio-
vani postiZzeného skeletu rentgenologic-
ky a dnes i MR patfi ke komplexni péci
o postizené pacienty. Méla by se proviadét
i DNA analyza na detekci trombofilnich
mutaci, aby bylo sniZzeno mozné riziko
tromboembolické choroby béhem chirur-
gickych zakrok.
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HISTORY OF ORTHOPAEDICS IN LUBLIN.
FOUNDING OF THE ORTHOPAEDIC
DEPARTMENT OF MEDICAL UNIVERSITY IN
1954. PROBLEMS, THE TEAM, DIDACTICS, CLINIC
AND RESEARCH AIM IN THE YEARS 1954-2012

KARSKI TOMASZ, KEDZIERSKI ZBIGNIEW, BARTOSZCZYK
ADAM, JABLONSKI MIROSLAW, KARSKI JACEK, SEOWINSKA
BEATA, KALISZ AGATA

INTRODUCTION

There are two important events connected with Orthopaedics in Lublin and Lublin
District as well as with Lublin University.

The first event has to do with the founding of the Military Hospital in Lublin during the
first days of September 1939.

The second event deals with the founding of Orthopaedics for Lublin (as a Department
of Medical University) and the Lublin region by Professor Stanistaw Piatkowski in 1954 (7™
December 1954). Prof. Stanistaw Pigtkowski came from Poznan where he was a student of
Prof. Wiktor Dega. He arrived from Poznan to Lublin together with As. Prof. J6zef Kaminski.

The Department for Adults was situated in the Military Hospital (Ractawickie Avenue
23), the Department for Children in Staszica Street 11. On the 7™ of December 1954 the
first orthopaedic operation of club foot of a small child was performed in Lublin.

So, initially the Orthopaedic Department was operating in cooperation with the
Military Hospital for the first 10 years - till June 1964.

At the beginning the Faculty of Medicine was situated in the University of Maria
Sklodowska - Curie (decree of the Polish Committee of National Liberation of 23t of
October 1944). In 1950 Medical Academy as a separate institution was assigned. And on
the 23 of January 2008 its name was changed into Medical University, and it is the name
operating till now.
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Fig. 1a, 1b, 1c History of orthopaedics in Poland, in Poznan, in Lublin.

In 1913 in Poznan was grounded first in Poland ,Orthopaedics Ward” under the name Gasiorowski. In
1921 was grounded in Poznaf University Orthopaedic Department. The head of the Department was
Prof. Irenausz Wierzejewski (1a) - called ,Father of Polish Orthopaedics”. The successor was Prof. F.
Raszeja (1b) [dead during 2" War in Getto in Warsaw], The next successor was Prof. Wiktor Dega

(10). In 1954 two Professor Dega’s Assistants were designed to Lublin.

THE TEAM OF THE
ORTHOPAEDIC
DEPARTMENT IN THE
MILITARY HOSPITAL
(1954-1964 - FIG. 1-33)

In the first decade, the Department for
Adults (a Part of the whole Department)
was situated in the Military Hospital - there
worked civil doctors as well soldier doctors.
The team was as follows: Prof. S. Piatkowski,
Ass. Prof. Jozef Kaminski (1923-1982),
Dr. Ignacy Wosko, Dr. Jozef Kozak, Dr. Jerzy
Purski, Dr.Jo6zef Skrzypczak, Dr. Emil
Zatonski, Dr. Stanistaw Krol, Dr. Tomasz
Karski, Dr. Edward Warda, Dr. Wladystaw
Lipinski (a soldier).

In the beginnings of orthopaedic activi-
ties in Lublin the surgeons themselves per-
formed anaesthesia (3 years T. Karski and
E. Warda). The first anaesthetist in Lublin

was Dr Wojciechowski (a soldier). He was
able to perform professional anaesthesia in
the years 1954-1964, which enabled longer
and more precise operations.

In the years 1954 till 2001 the Children
Orthopaedic Department was situated in
Lublin, Staszica Street 11 (the distance
between these both Departments was
3 km).

In 1970 the Children Department
was acknowledged as a separate Children
University Department in the Paediatric
Institute of Medical University. The chief of
this Department has been Prof. I. Wosko till
1995. In the time 1995-2009 the chief of
this Department was Prof. T. Karski, that’s
means till the retirement.

In 2001 the Children Orthopaedic
Department (but only in 50 % of beds) was
moved from Staszica Street 11 to anew
Hospital (DSK) in Chodzki Street 2. The
whole Department moved to DSK in 2007.
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In 2010 (1%t October 2010) the chief of the
Paediatric Orthopaedic and Rehabilitation
Department was Prof. G. Kandzierski as
a successor of Prof. T. Karski. Initially, the
whole Department had 45 beds. Since
2005 this Department (of Prof. Karski
and now of Prof. Kandzierski) has had
25 beds.

In 2005 - the Paediatric Orthopaedic
Department (as a University Department
since 1970) was divided by the Authorities

T
W“T‘)‘n—l

of Medical University into two sepa-
rate Departments - the chief of the sec-
ond (20 beds) Department is Prof. A.
Gregosiewicz.

The chief of Orthopaedic Depart-
ment for adults were successively:
Prof.S. Piatkowski, Prof.]J. Kozak,
Prof. K. Modrzewski and now Prof.T.
Mazurkiewicz. In the years from 1964 till
now the Department for adults is situated
in Jaczewskiego Street 8.

T

Fig. 2 In this building was grounded in 1954 the Orthopaedic Department (for adults patients)
of Medical Academy (later Medical University). The exactly date of Orthopaedics in Lublin is: 7t

December 1954.
History of the building (Photo from 2012)

(1) Monastery of ,Society of Jesus” constructed before 274 War
(2) Hospital for Polish Soldier in September 1939 (till 16. 09. 1939)

(3) Hospital for Wehrmacht till 1944

(4) Military Hospital with many Departments till now (1944-2012)
(5) Orthopaedic Department of Medical Academy (1954-1964)

258 LOCOMOTOR SYSTEM vol. 19, 2012, No. 3+4



3a

3¢

r |
\ Fivig K /

Fig. 3a, 3b, 3¢ Wiktor Dega (3a) Head of the Orthopaedic Department of Medical Academy in

Poznan. Prof. St. Pigtkowski (3b) Head of the Orthopaedic Department of Medical Academy in Lublin
1954-1984. Ass. Prof. Jozef Kamiiiski (3¢) - Vice Chief of the Orthopaedic Department of Medical

Academy in Lublin.

Fig. 4 Ignacy Wosko, chief
of Paediatric Orthopaedic
Department (1970-1995) use
to speak: the bad result of treat-
ment is ,if the doctor is not
sufficient educated” but more
worse ,if the doctor is overedu-
cated”.

In 2004 (in other part of Hospital in the basis
of own beds) the third University Orthopaedic
Department in Lublin was founded - namely,
the Orthopaedic and Rehabilitation Department
of Medical University in Jaczewskiego Street 8.
The chief of this Department is Prof. Mirostaw
Jabtonski. In 2012 he was chosen a Vice-Rector
for Clinical Problems at the Medical University.

THE CLINICAL AND SCIEN-
TIFIC AIMS OF ORTHOPAE-
DICS IN LUBLIN AND IN
LUBLIN REGION (1954-2012)

There were three main aims of orthopae-
dics: scientific, therapeutical and didactic.

The therapeutic aim

The operative and conservative treatment
of adults and children, civilians and soldiers.
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Fig. 5a, 5b, 5c¢ Chiefs of Orthopaedic Ward in Miltary Hospital cooperating with Orthopaedic
Department of Medical Academy (later Medical University). (5a) Dr. Henryk Jabtotiski, (5b) Dr. Jan
Stachurski and (5¢) Dr. Zbigniew Kedzierski - actually Commandant of the Hospital and chief of
Orthopaedic and Rehabilitation Wards in Military Hospital

Fig. 6 Anniversary picture of Team of all Orthopaedic Departments of Medical Academy in Lublin
(1968)
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Fig. 7 Building of Paediatric Hospital of Medical University in Lublin. Orthopaedic and Rehabilitation
Department on the 6th floor. History:
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® 1997 (6. 05. 1997) - part of Department was moved from Staszica Street 11 to DSK Chodzki Street

2 (20 beds).

® 2007 (13.06.2001) - full Department was moved from Staszica Street 11 to DSK Chodzki Street 2

(45 beds)

Mostly, there were patients from Lublin
region (60%) but also from Podkarpacie
Province (30%) and from other parts of
Poland 10%.

In those first years of the orthopae-
dic activities in Lublin district and now,
the Orthopaedic Departments has a coop-
erating Sanatorium in Iwonicz Zdrdj in
Podkarpacie Province (near Slovak bor-
der). This Rehabilitation Centre was
and is mainly for post-operative treat-
ment of the patients of the Orthopaedic
Department in Lublin. The leader doctors
of this Rehabilitation Ward were also assis-
tants of Lublin Orthopaedic Department -
in the years 1964-1967 it was Dr Gustaw
Szpecht, in the years 1967-1984 it was Dr

Janusz Lubas and from 1984 it is Dr Jacek
Patota.

The main problems dealt with in
the Departments for adult patients were
and are: coxarthrosis, gonarthrosis, foot
deformities, back pain problems, oncology
problems and every day trauma related
problems.

The clinical problems of patients in
the both Children Departments until 2005
are: hip dysplasia without or with disloca-
tion of femoral head, Perthes disease, cer-
ebral palsy, feet deformities - congenital
and static, neurogenical and others, Blount
disease, X knee deformity, spina bifida
children, so-called idiopathic scoliosis and
every day traumas of children.
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Fig. 8 Team of the Department. History: 1970 - is grounded the Paediatric Orthopaedic Department
(first in Poland) as a part of Paediatric Institute of Medical Academy (later Medical University) (13.
06. 2001 - change of the name of Department - from Paediatric Orthopaedic Department into
Paediatric Orthopaedic and Rehabilitation Department of Medical University in Lublin) 17. 01. 2005 -
the Department is divided into two Departments: (1) Paediatric Orthopaedic and Rehabilitation
Department (25 beds) and (2) Paediatric Orthopaedic Department (20 beds). Picture made in 2003.

The Paediatric Orthopaedic and
Rehabilitation Department also has its own
Rehabilitation Wards in Krasnobréd (near
to Zamos¢, from 1977 - till now) and in
Rymanéw Zdro6j (Podkarpacie Province,
from 1995 - till now). The leader doc-
tors of both Wards are assistants of our
Department.

The research aim

The research aims of all Lublin
Orthopaedic, Traumatology and
Rehabilitations Departments of Medical
University refer to the problems of hips,

congenital dislocation in children and
arthrosis in adults, fractures and pseudoar-
throsis (specially in years 1954-1964) as
aresult of improper treatment, poliomyeli-
tis (till 1964), scoliosis, club feet, problems
of hand, traumatology and others.

The Paediatric Orthopaedic and
Rehabilitation Department, since 1970 till
now, has developed anew treatment of
many disorders, abnormalities and illnesses
of children movement apparatus.

Torticollis muscularis (wry neck) -
we developed avery effective stretching
therapy for contracted (shortened) mus-
culus sterno - cleino - mastoideus in 1974
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Fig. 9a, 9b, 9c Guests in Lublin: In September 1980 Prof. Pauli Raunio (9a) from Heinola / Finland -
Chief in Reumasaation Sairaala (on middle) visited Children Orthopaedic Department. On right
Prof. I. Wosko (9b), on left Ass. Prof. T. Karski (9¢). Picture taken before Department’s building in
Lublin, Staszic Street 11 (Photo: 17* September 1980)

(publication in “Orthopidische Praxis” in
Germany in 1991). It bases on permanently
retaining the same “turned position to the
wry neck side”. The results are only positive.

Congenital hips dislocation - in 1982
we discovered the possibility to stabilize
the dislocated (after reduction) femoral
head in acetabulum. According to Prof. R.
Graf from Stolzalpe (by Murau in Austria) -
in the therapy of dislocated hip we need
3 Rs - 1/Reposition (Germ.) - Redaction,
2/Retention (Germ.) - keeping of the head
in acetabulum and 3/ Reifung (Germ.) -

the proper development of hip. It is possi-
ble to achieve the second R in a simple way
presented in the lecture.

Blount disease (crus varum) - 30 years
ago, Iwas researching the problem of
shank varus deformity in connection of
the Heuter - Volkmann low (other words -
Wolff - Delpeche low). Overstressing and
overloading cause varus deformity. I put
the following question - if the Heuter
Volkmann low will work in “the reverse
direction” - if so will the varus disappear
or not. The answer was positive - the child
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from Australia (Prof. Koztowski), Hungary (Dr. Thot), Slovak Republic (Prof. Makai), Germany
(Dr. Thielemann) and Sweden (Prof. Sevastik) and others person (J. Szydlo-Hanus - Director of
Sanatorium in Rymanéw Zdréj).

with varus deformity when prohibited
from standing or walking for 2-4 months
will be cured from the deformity.

Our method of therapy we called
“reverse Heuter - Volkmann law method”.
Explanation: overstress causes the deform-
ity, when relieved it corrects the axis.

In the years 1970 till 1980 we operated
from 1 to 2 children per week because of
shank varus deformity, from 1980 we oper-
ated from 1 o 2 children per year.

Knee wvalgus deformity and other
pathology of patello - femoral joint

We found an important role of shorten-
ing (of contracture) of ilio - tibial band

(tractus iliotibialis - ITB) in pathology of
knee - in valgus deformity, in overstressing
of patello - femoral joint and in subluxa-
tion (partially dislocation) of patella.

The research in Paediatric Orthopaedic
and Rehabilitation Department in years
1995-2012 explains (J. Karski - experi-
ments on animals) that even in cases
with normal Mikulicz line but - in the
situation of coexisting varus deformity in
upper part of shank and at the same time
valgus deformity on the level of knee, the
deciding factor in the pathology is valgus
of knee with various clinical symptoms.
Because of this we introduced the new
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surgery - the release of ITB in 1995 as
a method to diminish valgus knee deform-
ity or to cure pain in arthrosis of patello -
femoral joint or to protect before partial
dislocation of patella.

Pethes disease - in the years 1970 -
1980 we found and confirmed (T. Karski) -
that the necrosis of femoral head is the
result of permanent trauma of hips in
some children aged from 4 to 11. The fre-
quent jumping onto a hard surface (floor,
ground) - leads to minimal fractures of
spongy bones of femoral head. Therefore
we confirmed the observations of Perthes,
of Calve and of Salter - but insufficiently
recognized orthopaedic surgeons and oth-
ers doctors on the ward in past time.
Which children are especially threatened?
Answer - the children with MBD (minimal
brain dysfunction) and ADHD (attention
deficit hyperactivity disorders) because

11b - - "— .
Fig. 11a, 11b, 11c, 11d Guests in Lublin / Ort

- s h
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hopaedic surgeons on Symposiums and Congresses in

of hyperactivity. This knowledge was con-
firmed in researches in our Department.
A known aetiology of the disorder is very
important for prophylactics of children in
all countries around the world.
In 1995 for the first time was described
the biomechanical aetiology of so-called
idiopathic scoliosis by T. Karski.
The chronology of the findings are as
follow:
® 1995 - the first presentation concern-
ing the “biomechanical aetiology of idi-
opathic scoliosis” - during Orthopaedic
Congress in Szeged / Hungary.

® 1997 - the discovery of the importance
of permanent standing “at ease” on the
right leg in all children with scoliosis.
It has been proven that every child
in the world with scoliosis habitually
stands ‘at ease’ only on the right leg.
Explanation: adduction of the right hip

Poland and abroad. On picture from left: Prof. John Sevastik ((11a), Prof. Bo Sevastik (11b) [Sweden
/ Stockholm), Prof. T. Karski (11¢) and Dr. Eberhard Eckert (11d) - ,Direktor der Meisterschule in
Siebenlehn” (Germany).
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Fig. 12 Orthopaedics / Team & Friends. Prague - Lublin - Sydney Symposium in Prague (2009).
Cooperation with Czech and German team of Orthopaedics (Photo 2009)

Fig. 13 Orthopaedics / Team & Friends. Prague - Lublin - Sydney Symposium in Prague (2009).
Cooperation with Czech and Egypt team of Orthopaedics (2009)
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Fig. 14 Orthopaedics / Team & Friends. Prague - Lublin - Sydney Symposium in Prague (2009)

(asymmetry of movement and positions
of body parts explain “seven contrac-
tures Syndrome” according Prof. Hans
Mau) is smaller or even (-) 5 or (-) 10
degree and because of this standing on
this leg is safer, easier, more comfort-
able but it is the cause of the develop-
ment of curves (of scoliosis).

2001 - the new classification - descrip-
tion of two types of scoliosis: “S” scolio-
sis in I epg, “C” scoliosis in II/A epg &
“S ”scoliosis in II/B epg - later “degen-
erative scoliosis”. It has been confirmed
that it is important to do stretching
exercises (karate) as a therapy and pro-
phylactics.

® 2004 - the description of third type

“I” scoliosis in III epg - this type with-
out curves & without gibbous or with
very small one. It was discussed at an
Orthopaedic Department in Hong Kong
with Prof. Keith Luk and Prof. Kenneth
Cheung.

2006 (October) - new contributions to
the classification of scoliosis. I was able
to describe and confirm the “model of
hips movements” in the I epg “S”, II/A
epg “C” and II/B epg “S” and III epg
“I” scoliosis precisely. Every type of
scoliosis starts to develop at the age of
2-4 years!

In “S” scoliosis Iepg - the spine is
stiff, both curves develop very early at
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Fig. 15 Orthopaedics / Team & Friends. Prague - Lublin - Sydney Symposium in Prague (2009).

Cooperation with Czech and Egypt team of Orthopaedics (2009)

2-4 years of life. This scoliosis is pro-
gressive. The cause: function though
“gait” and “standing on the right leg”.

® In “C scoliosis II/A epg - it is only one
curve scoliosis - lumbar, or sacro -
lumbar or lumbar - thoracic to the left.
Cause: only standing on the right leg.

® In “Sscoliosis II/B epg - it is primary
one curve scoliosis - lumbar to the left
and secondary after some years thorac-
ic to the right side. The cause: standing
on the right leg and additionally “laxity
of joints” and / or harmful exercises
(therapy). In this type of scoliosis the
spine is flexible (not stiff).

® In “I” scoliosis III epg - the spine is
without curves or they are very small.
The spine is totally stiff. The cause:
function though “gait”.

® 2007 (January) - I was able to give the
answer to why “blind children” do not

have scoliosis. Their gait without lifting
the feet protects against “pathological
influences” operating though gait and
influencing the pelvis and spine. This
special gait protects against scoliosis.

® 2007 (May) - Iprovided the descrip-
tion of the indirect influences of CNS
on scoliosis. There are: a/ “extension
contracture of the trunk” (in I epg and
III epg), b/ anterior tilt of pelvis, and ¢/
“laxity of joints”.

The didactic aim

Teaching of doctors and students of 4th
and 5% year of Medical University.

In the years between 1954-1970 teach-
ing meetings for doctors concerning the
problems of the Department were held
every Thursday, and teaching meetings
concerning practical patient problems
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and in abroad. Orthopaedic Team from Prague visited Lublin / photo taken on Urocza Street in 2009

were held every Tuesday (also in years
1954-1970).

The Rehabilitation Ward (as part of
Orthopaedic Department for Adults)
founded in 1965 was of special importance
for orthopaedics patients.). The chief of
this Ward was initially Dr. Cezary Rejzner
(1932-1992), then Prof. A. Skwarcz. Now
the chief of this Department is Prof. M.
Jabtonski (as mentioned above).

The teaching of doctors in the last years
(till now) had to be changed dramatically
in Poland. One stage five year long special-
ity replaced two stage orthopaedic special-
ity. In the field of rehabilitation there exists
a big disorientation. Very often the rehabil-
itation doctors recommend the wrong and
harmful therapy as a modern, new therapy.
For example doctors recommend carrying

the babies directed towards the front that
is the street, the shops, without abduction
of hips and without the eye contact of the
mother and the child.

The various method of treatment of
newborns (nonsense!) and babies caus-
es the children only stress and no good
results.

I contacted the Polish Ministry of
Health and I gave three times lectures for
the Ministry about the problem in con-
temporary orthopaedics and about the
organisation of therapy but there are no
responses and no results. My colleagues
from Warsaw and other cities are against
any changes in the organisation of ortho-
paedic treatment of children and adults.

I proposed one speciality for “ortho-
paedic, traumatology and rehabilitation of
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Fig. 17 Orthopaedics / Team & Friends. Bratislava / Slovak Republic (2004). Orthopaedic Congress
in Bratislava - ,Cervenansky Days”. Organizer of Congresses - Prof. Frantisek Makai. From left:
lady Vizkelety, Prof. O. Cech, Dr Weissinger, Prof. P. Dungl, Prof. Fr. Makai, Prof. L. Rehak, Prof. T.
Vizkelety, Dr. J. Karska, Prof. M. Kokavec.

Fig. 18 Guests in Lublin / Lublin orthopaedic surgeons in Symposiums and Congresses in Poland and
in abroad. Team & Friends. ,Good bay Symposiumin Koztéwka” (2009) [18a]. Karate Conference in
Lodz (2009) [18b]
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Fig. 19 Professors from Krakow - creators of Polish Geothermal Associations. Cooperation with
Paediatric Orthopaedic Department in Lublin for 21 years. From left Prof. Ryszard Koztowski [19a],
Prof. Julian Sokotowski [19b], Prof. Jacek Zimny [19c].

Fig. 20 Prof. T. Karski and Assistants every year have the lectures for students of High Schools in
Krakow in subject: ,Geothermal water in treatment of orthopaedics patients”. Picture taken in
Krakow on 10th November 2007. On the Photo: Prof. Jacek Zimny, Dr Jolanta Karska, Prof. Tomasz
Karski and students
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Fig.21 Guests in Lublin / Lublin orthopaedic surgeons in Symposiums and Congresses in Poland
and in abroad. Cooperation of Lublin Orthopaedics Departments with Orthopaedics Departments
in Bratislava (Lady Cervenansky, Prof. Makai, Prof. Kokavec, Prof. Rehak), Budapest (Prof. Vizkelety,
Prof. Szendroi), Haifa (Prof. Bialik), Lubljana (Prof. S. Herman). Photo taken during Congress in
Bratislava

movement apparatus” - the proposition
was rejected by other professors and the
Ministry authorities.

Organisation of Orthopaedics in Lublin
in the years 1964-2012.

IMPORTANT DATES
(FIG. 1-33)

In 1964 the Department of Adult
Orthopaedics had to move to Clinical
Hospital in Jaczewskiego Street 8.

In 1970 the Children Ward was recon-
structed as the Paediatric Orthopaedic
Department of the Paediatric Institute.

In 1991 the Paediatric Orthopaedic
Department moved to anew Children
Hospital in Chodzki Street 2.

The Head of the Adult Department
in Lublin were successively: Prof.S.
Pigtkowski (born 1914 - dead 1988), Prof. J.
Kozak (born 1927 - dead 1994), Prof. K.
Modrzewski (born 1935) and now Prof. T.
Mazurkiewicz (born 1951).

The head of the Paediatric Orthopaedic
Department were Prof.I. Wosko (born
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1925 - dead 1997), Prof. T. Karski (born
1939), now Prof. G. Kandzierski (born
1952) and in other part of the Paediatric
Orthopaedic Department - Prof. A.
Gregosiewicz (born 1948).

Now the team of the Paediatric
Orthopaedic and Rehabilitation
Department (my Department where

I'was the chief in the years 1995-2009)
is: Prof. Grzegorz Kandzierski, Dr. Jacek

Karski, Dr. Marek Okoniski, Dr Mariusz
Dhugosz, Dr Jarek Kalakucki, Dr. Leszek
Gil, Dr. Jerzy Ostrowski, Dr Anna Wojcik,
Dr Norbert Kwasniewski and others
(Fig. 1-20).

Prof. Tomasz Karski retired from the
Medical University in October 2009 and
works in the Orthopaedic Department of
the Military Hospital.

J ) R B AL
Fig. 22 Guests in Lublin / Lublin orthopaedic surgeons in Symposiums and Congresses in Poland and
in abroad. Cooperation with Czech Slovak, Austrian, German and Hungarian Teams of many problems
concerning Orthopaedics.

Poland and in abroad. Cooperation with German and Czech team of many problems concerning
Orthopaedics (2009). Picture on left (23a): Quitmann (Essen / Germany), Karski, Bednarek (Lublin).
Picture on right (23b): Pavel Trc, Jola Karska, Tomasz Karski

POHYBOVE USTROJI, ro¢nik 19, 2012, ¢. 3+4 273



In the Military Hospital the heads of
the Orthopaedic Department were suc-
cessively: Dr Henryk Jabloniski (1964 -
dead), next Dr Jan Stachurski, Dr Antoni
Widawski, Dr Mieczystaw Bryk and pres-
ently Dr Zbigniew Kedzierski and Dr Adam
Bartoszczyk (both last chiefs - are active
soldiers). Dr Bartoszczyk became the chief
of the Sub-Department of Orthopaedics in
April 2012.

The Rehabilitation Ward of the Military
Hospital is very important for post opera-
tive treatment of many patients. The
chief of this Department is Dr. Zbigniew

Fig. 24 Guests in Lublin / Lublin orthopae-
dic surgeons in Symposiums and Congresses in
Poland and in abroad. Orthopaedic Congress in
Szekesfehervar / Hungary / 2008 / On the pic-
ture on left [24a]: Prof. Laslo Bucsi - President
of Hungarian Orthopaedic and Traumatology
Association and Prof. T. Karski. Picture on
right [24b]: Prof. Janos Rigo, Dr Jola Karska
and Prof. T. Karski. Pictures on left down [24c]:
Prof. Tomas Maszaros, Dr Edit Meszaros, Dr Jola
Karska, Prof. Tomasz Karski

Kedzierski (Commandant of the Hospital)
and as physiotherapist Mgr Beata
Stowinska (civil person) as the head for
Physiotherapy Team.

This Department plays avery impor-
tant role for treatment of patients with
“movement apparatus problems” from
whole city of Lublin.

The Military Orthopaedic Department
cooperates with the University of Vincent
Pol (here Prof. T. Karski is alecturer since
2009) and also as training place and research
facility for students of physiotherapy of this
University (for MA dissertations).
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in abroad. Lecture of T. Karski about scoliosis during SICOT Istanbul (2005). On the picture from
left: Prof. Albert Zaratsjan (Armenia), Dr. Jola Karska and Prof. Tomasz Karski. Photo taken in Istanbul
during SICOT Congress.

——

Fig. 26 Guests in Lublin / Lublin orthopaedic surgeons in Symposiums and Congresses in Poland and
in abroad. Picture taken during IRSSD Congress in Poznan / Poland (1-4. 07. 2012). On the picture
Prof. Dudin and Dr Shashko from Petersburg, Lady Dudin, Prof. Karski and Dr. Jola Karska.
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Fig. 27 Guests in Lublin / Lublin orthopaedic
surgeons in Symposiums and Congresses in
Poland and in abroad. SICOT (2004) / Hawana
/ Cuba / from left: Prof. Galal Zaki Said (Egypt),
Prof. Tomasz Karski ( Poland), Profesor Rodrigo
Alvarez Cambras (Cuba).

COOPERATION WITH
ORTHOPAEDIC CENTRES
ABROAD (FIG. 1-33)

Lublin Orthopaedic Department
in years 1954-1970 cooperated with
Orthopaedic Department in Hungary
(Prof. Tibor Vizkelety), as well as some
doctors form German Democratic
Republic (Dr. F. Lettow, Prof. J. Hellinger)
and from France (Prof. Arlet Fickat and
others).

In years 1970-2012 the Paediatric
Orthopaedic and Rehabilitation
Department cooperated with doctors form

the German Democratic Republic (Dr. F.
Lettow, Prof.]. Franke, Prof G. Welmitz,
Herr Georg Haase), from West Germany
(Prof. Rochus Plaue, Prof. Georg Neff,
Prof. G. Rompe, Prof. H. Thom, Prof.S.
Stotz), from Hungary (Prof. J. Rigo, Prof. T.
Maszaros, Prof. Kalman Szepesi, Dr J.
Dobos), from Finland (Prof. Pauli Raunio,
Dr Kalevi Koota, Prof. Martti Hamalainen,
Dr. Esko Vainio, Prof. D. Schlenzka,
Prof. K. Ostermann), from Czech Republic
(Prof. Ivo Marik, Prof. K. Karpas), from
Slovak Reublic (Prof. Fr. Makai, Prof. L.
Rehak, Prof. M. Kokavec, Dr. A. Pedan),
from China (Prof. Ding Yu, Prof. Dike
Ruan), from Hong Kong (Prof. Keith Luk,
Prof. Kenneth Cheung), from the United
Kingdom (Prof. P. Dangerfield, Prof. G.
Burwell. Dr. Alan Gardner), from the USA
(Prof. M. Hawes, Prof.I. Stokes, Prof. M.
Asher).

LITERATURE

www.ortopedia.karski.lublin.pl

Acknowledgment: many thanks to
Katarzyna Karska MA for linguistic cor-
rection.
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Fig. 28 Guests in Lublin / Lublin orthopaedic
surgeons in Symposiums and Congresses in
Poland and in abroad. Orthopaedic Meeting

In Szczecin (1998). From left: Prof. Harald
Thom, Prof. Maria Karska, Prof. Tomasz Karski.
Prof. Harald Thom from Heidelberg (next
in Rummelsberg by Niirnberg) develop very
practical and successful treatment of children
with cerebral palsy (CP). He warn before over
corrections during surgery. He used to speak:
,Lieber dreimal zu wenig als einmal zu viel”
(,better operate three times too little as one
time to much / to more”)
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29a

Fig. 29 Guests in Lublin / Lublin orthopaedic surgeons in Symposiums and Congresses in Poland and
in abroad. International Research Society for Spinal Deformities Meeting (IRSSD) / 22-24.05.2002
Athens. Family picture [29a]. SICOT / Cairo / 2003 From left: John Leong, T. Karski, Keith Luk [29b].
SICOT / Havana / 2004 / From left: Kalakucki, Castro, Cambras, Hinsenkamp, Leong, Karski, Zaratsjan
[29c¢].

‘ | [ [ | G

|

Fig. 30 Guests in Lublin / Lublin orthopaedic sur-
geons in Symposiums and Congresses in Poland
and in abroad. Beijing (2005) - Symposium
on subject ,scoliosis”. From left: Prof. Ding

Fig. 31 Guests in Lublin / Lublin orthopae-
dic surgeons in Symposiums and Congresses in
Poland and in abroad. Beijing (2005) - Picture
taken before Navy Hospital of Beijing. On left

Yu, Professor from USA, Prof. T. Karski, Dr. A.
Bednarek, Dr. K. Kalita, Dr. T. Luterek.

Dr. Daniel Sun - guide of Polish group. On right
- assistant from Navy Hospital.

278

LOCOMOTOR SYSTEM vol. 19, 2012, No. 3+4



Fig. 32 Guests in Lublin / Lublin orthopaedic surgeons in Symposiums and Congresses in Poland and
in abroad. Beijing (2005) - Family photo. In first range Polish Team and Chief of the Navy Hospital
Orthopaedic Department - Prof. Dike Ruan. In second range - Chinese orthopaedic surgeons.

Fig. 33 Guests in Lublin / Lublin orthopaedic surgeons in Symposiums and Congresses in Poland
and in abroad. XXIX Scientific Conference of Orthopaedic Surgeon from Military Hospitals in Poland
Lublin - Nateczow / 10 - 12. 05. 2012. The photo - Family picture in “Nateczow park”.
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ZPRAVY ¢ NEWS

DISKUSE K PUBLIKOVANE RECENZOVANE
PRACI - ,MONITOROVANI ,JEMNYCH*“ POHYBU

PACIENTA NA LUZKU?

Redak¢ni rada casopisu Pohybové ustroji spolu s recenzenty a cCtenafi C¢lanku
Identifikace fyziologickych pohybu téla pacienta na lizku pomoci tenzometric-
kych snimaci (PU, ro€. 19, &. 1+2, 2012, str. 74-85)), jeho’ vedoucim autorem je Ing. R.
Kutilek, PhD z Fakulty biomedicinského inZzenyrstvi CVUT, se rozhodla uvést kritické pfi-
pominky k zdvaznym chybam a nedostatkim uvedené publikace.

V prvnim leto$nim dvojcisle casopisu
Pohybové tstroji, byl publikovin c¢linek,
viz vyse, ktery shrnoval vysledky feseni
grantového projektu Osobni bezpecnostni
dohledovy systém pro podporu vycviku
a zasahu jednotek Ministerstva vnitra CR -
VG20102015002 (MVO/VG). I kdyzZ ¢lanek
prosel recenznim fizenim s doporucenim
aprav ¢linku odbornikem z oboru mecha-
niky (a to mimo jiné i se zfetelem k tomu,
Zze autorsky kolektiv projevil nezna-
losti z mechaniky), byly nékteré zavazné
nedostatky shrnuty v dopise Redak¢ni rady
&asopisu PU vedoucimu autorovi, v dobré
vife zkvalitnit publikované sdéleni a ndsled-
né i grantovy projekt a lépe vyuzZit financ-
ni prostiredky vynakladané daiiovymi
poplatniky na iispésné reseni projektu.

Na pfritelsky koncipované naSe pfi-
pominky, dotazy a poZadavky na zkvalit-
néni price, poslané vedoucimu autorské-
ho kolektivu, obdrzela Redakc¢ni rada od
Ing. R. Kutilka dopis, v némZ m.j. uvedl
....pokud nékdo s védeckymi zdveéry
nesouhlasi, tak _at si_provede sviij viast-
ni_vyzkum..., byli bychom ochotni nové
zdvery a testovdni uvddét pouze v dalsich
oficidlnich publikacich, jakozZto vysledky

pokracujicich vyzkumii..., v opacném pri-
padé je s ohledem na nestandardni postup
vse absurdni. Pokud chce nékdo védecky
polemizovat a diskutovat, tak pouze ote-
viené a ne anonymné, a pouze na rovni
védecké diskuse"”.

Ke stanovisku vedouciho auto-
ra ¢lanku a patrné i vedouciho feSitele
nebo spolufesitele grantového projektu
Ministerstva vnitra (feSeného/spoluieSené-
ho na FBMI) pokladame za nutné uvést
nasledujici stanoviska (a to plné se zfe-
telem k poZadavku vedouciho autora ¢lan-
ku tykajiciho se drovné védecké diskuse):

Pomoci dritovych odporovych snima-
¢a (tenzometrtr) byly verifikoviany ve méfe-
nych lokalitich konzol konstrukce ltizka
velikosti pomérnych deformaci, kterym
koresponduji mechanicka napéti. Velikosti
verifikovanych pomérnych deformaci od
tepu srdce, od ucinkd vdechu/vydechu a od
ucinku prevalovani jsou uvedeny na str. 80
v tabulce €. 1, a to pro rizné hmotnosti
figuranta. Autory publikace a feSiteli gran-
tového projektu, byla v konstrukci zméfe-
na, na priklad od ucinku nidechu/vydechu,
pomérni deformace 4 pm/m. V uvedeném
pfipadu vdechu/vydechu figuranta o hmot-
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nosti 70kg je poté velikost napéti v materi-
alu lazka cca 800 kPa. Pfi tepu srdce byly
v méfenych bodech autory c¢linku verifi-
kovany pomérné deformace o velikosti na
priklad 2,5 pym/m. Tomuto deformac¢nimu
stavu koresponduji v lokalité konzoly lizka
napéti o velikosti cca 500 kPa. Takto velikd
napéti od pulsu srdce nebo vdechu/vyde-
chu, se zietelem k tlumicim G¢inkim tkani,
nemohou v_konzole liZka vzniknout.
Pro snazsi a rychlou pfedstavu ¢tenafi, na
pifiklad pouhy vdech/vydech vyvolivi
v konstrukci lazka, dle autort publikace,
pfi plném tlumicim ucinku tkani, napéti
800 kPa, coZ je napéti srovnatelné s napé-
tim od ucinku tihy zatéZe o hmotnosti 8kg
pusobici na plosku 1 cm? TudiZ pouhy
vydech nebo vdech, dle autort, vyvold-
vd v tuhém materidlu lGzka neadekvatni
napé€ti.

Misto Kklasicky definovaného pojmu
pomérni deformace ¢ zavedli autofi na stra-
né 80 v tabulce 1. pojem zména pomérné
deformace o rozméru um/m. Ceho zména
(?), dle ¢eho zména? Pojem zména pomér-
né deformace je chybny, uvedeny rozmér
vyjadiuje pouze hodnotu pomérné defor-
mace Cili fyzikdiné pomér délek. nikoliv
zménu tohoto poméru.

Ve clanku se dile objevuji nékteré
neodborné pojmy, jako ,jemné zmény*,
sJjemné pohyby“, ,jemné pomérné defor
mace*. V aplikované mechanice jsou pojmy
yJjemnd zména a jemnd deformace“ nee-
xaktni.

V metodice nejsou definoviny a ana-
lyzovany lokality tenzometra v prufezech
u vetknuti. Velmi zdleZi na tuhosti styc-
niku (zvlasté pak tvaru T), protoZze maxi-
ma napéti/deformaci nemusi byt pfesné
v teoretické lokalité vetknuti, zvlasté pak,
kdyz jde o konzolovy 3D lomeny nosnik.
Tyto lokality maxim se mohou pfemisto-

vat dle asymetrického zatiZeni konstrukce
lazka télem pacienta. MiZe se projevit i vliv
torze. Zcela jsou opomenuty zakladni
mechanicka schémata konstrukce
a prubéhy ohybovych momentu, véet-
né prubéhu posouvajicich sil. Tyto ana-
Iyzy jsou nepfehlédnutelné nejenom pro
dimenzovani konstrukce postele, ale i pro
stanoveni mérnych boda - lokalit méfeni
pomérnych pretvofeni.

V publikované prici nejsou analyzova-
ny pomoci figurantii podminky, zda méfeni
probihala na ocelové desce Itzka s urcitym
typem matrace nebo bez ni. U dlouho-
dobéji lezicich monitorovanych pacientt
je matrace (coZ je dalsi tlumici bariéra
z biomechanického aspektu) nezbytni,
aby nevznikly dekubity (proleZeniny).
Poznamendvame, Ze proleZeniny vznikaji
u pacientll v bezvédomi jiZ béhem nékolika
hodin. Neni pochyb, Ze jakdkoliv matra-
ce vyznamné utlumi intenzitu snimanych
pohybti, a ty se stanou nesnimatelnymi.
Pulsy srdce, stejné jako ucinky vdechu
a vydechu, zaniknou, pro uvedenou
konstrukci liZzka a monitorovaci zafi-
zeni, v mofi Sumu.

Klinic¢ti specialisté (¢lenové Redakcni
rady) nedoporucuji navrZzenou kon-
strukci lizka a navrZzené monitorovaci
zafizeni, pro neinvazivni monitorova-
ni vitalnich funkci vitala (napf. 1é¢eb-
ny dlouhodobé nemocnych, pecovatelské
domy se zdravotnim dohledem, nékteré
jednotky intenzivni péce pro dosp€lé, ale
i détské pacienty aj.), a to se zietelem
k odborné nedostatecnosti konstrukce
a zarizeni.

Redakc¢ni rada

casopisu Pohybové ustroji -

Pokroky ve vyzkumu, diagnostice a terapii
Praha, srpen 2012
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INFORMACE O SPOLECNOSTI PRO POJIVOVE
TKANE CLS J. E. PURKYNE (SPT)

Vazena pani kolegyné, vazeny pane kolego,

dovolujeme si Vis informovat o mozZnosti stit se ¢lenem Spolec¢nosti pro pojivové tkané
(SPT), ktera v roce 2004 navazala na plodnou desetiletou ¢innost Spolec¢nosti pro vyzkum
a vyuZziti 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 pfistupti k diagnostice a 1é¢bé. Dalsim
poslanim SPT je usnadnéni styku mezi jednotlivymi odborniky navizinim spoluprice s raznymi
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 skutec¢nost bezprostiedné souvisi
s kvalitativnim rozvojem pozndni i v nebiologickych védich 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 rtiznych védnich disciplin. Lidskd spole¢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 biomedicinég, ale i v technickych sférach.

Prioritni snahou SPT je presentovat odborné vefejnosti a specialistim v klinické praxi nejnové;jsi
poznatky v oblasti pojivovych tkani. SPT je i spolecenskou organizaci klinickych pracovnikd,
védcu, pedagogu, kterd si klade za cil spolecensky sblizit nejenom pracovniky v aktivni sluzbé,
ale i kolegyné a kolegy v diichodovém véku a v neposledni fad¢ i studenty a mladé doktorandy
z vysokych 8kol, universit a akademickych ustavu.

SPT bude organizovat béhem kazdého roku alespoil dvé odbornd a spolecenska setkdni, kde
vedle odbornych pfinost bude kladen duraz také na spolecenské - pritelské diskuse vsech vis,
ktefi nechtéji stagnovat, a ktef'i nechtéji pfemyslet o novych poznatcich izolované a osamocené.
Pro uhrazeni nejzdkladnéjSich nakladi na korespondenci se cleny spolecnosti, jejich infor-
movanost a porddiani odbornych kolokvii, symposii a spolecenskych odbornych setkini byl
stanoven ro¢ni ¢lensky prispévek pro aktivni kolegyné a kolegy 200 K¢ a pro studenty
a dichodce 100 K¢.

SPT vydava casopis Pohybouvé tistroji - pokroky ve vyzkumu, diagnostice a terapii, do kterého
se i vy muZete aktivné zapojit odbornymi ¢linky, vasimi zkuSenostmi a slunec¢nou pohodou.
Predplatné ¢asopisu je 300 K¢ ro¢né, pro zahrani¢ni odbératele 12 Euro.

Mili kolegové, nestiijte (pro katastrofalni nedostatek ¢asu) opodal 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 ttlum védy u nds. Nenechme se zmanipulovat programovanou lhostejnosti, vyrus-

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

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

Za vybor spolecnosti:

Doc. MUDr. Ivo Maftik, CSc. - predseda

Prof. Ing. Miroslav Petrtyl, DrSc. - mistopfedseda
Prof. MUDr. Josef Hyanek, DrSc. - mistopfedseda

In&]ana Zelenkovia - gokladnik
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| PRIHLASKA
rfadného clena
Spolec¢nosti pro pojivové tkané CLS JEP

| TG o a0 agle oo o o o o GO AP TMENGIAE . = TR .
ol A o R . W W
| Datum narozeni ..................... Rodnécislo ...........................
| Adresa pracoviSte ... ... .. ...
R - PSC D:D [D
Telefon .............................. LEDT 000 00000000000000000 R o0 o B0 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 Zidné dalsi osobé ani organizaci.
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INFORMATION ABOUT SOCIETY FOR CONNECTI-
VE TISSUES CMA ]J. E. PURKYNE (SCT)

Dear Sir/Madam, dear Colleagues,

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

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



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

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

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

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

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

TEMATIKA PRISPEVKU

K uvefejnéni v casopise Pohybové
astroji se pfijimaji rukopisy praci z oblas-
ti pohybového ustroji clovéka, které se
tykaji pfedevsim funkce, fyziologického
i patologického stavu kosterniho a svalo-
vého systému na vSech urovnich pozni-
ni, diagnostickych metod, ortopedickych
a traumatologickych problému, prislusné
rehabilitace a 1écebné i preventivni péce.
Pfedmétem zdjmu jsou tymové prace
z oboru détské ortopedie a osteologie,
dile problémy z oboru biomechaniky,
patobiomechaniky a bioreologie. Casopis
ma zdjem otiskovat ¢linky kvalitni, vyso-
ké odborné urovné, které prinaseji néco
nového a jsou zajimavé z hlediska aplikaci
a nebyly dosud nikde uvefejnény s vyjim-
kou ve zkricené formé.

Redakce pfijimd ptivodni prace a kasu-
istiky, souborné clinky, které informuji
o soucasném stavu v pfislusnych oblas-
tech souvisicich s pohybovym ustrojim
a abstrakty pfispévkll z nirodnich a mezi-
narodnich konferenci, vénovanych hlavné
pohybovému tstroji. Pivodni price a kasu-
istiky doporucuje publikovat v anglickém
jazyce. Rukopisy jsou posuzovany dvéma
(n¢kdy i tfemi) oponenty redakéni rady.

Pfispévky, uvefejnované v casopise,
jsou excerpovany v periodickych prehle-
dech EMBASE/Excerpta Medica, vydava-
nych nakladatelstvim Elsevier. Pfi vybéru
pfispévka k uvefejnéni divime prednost
rukopisim, zpracovanym podle jednot-
nych pozadavki pro rukopisy, zasilané
do biomechanickych casopist - 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 formitu doc, rtf. Na prilozeném vytis-
ku vyznacte zafazeni obrazkd a tabulek
do textu. Na titulni strané¢ uvedte nizev
¢lanku pod nim jméno autora, pfipadné
autord, ufedni ndzev jejich pracovisté
a konec¢né adresu prvniho autora. U Ces-
kych rukopist uvadéjte nizev ¢linku a pra-
covisté také v anglictiné. Na dalsi strané
uved'te stru¢ny souhrn (do 100 slov), ktery
md informovat o cilech, metodich, vysled-
cich a zavérech price, doplnény pfekladem
do anglictiny. Za nim pfipojte nejvyse Sest
klicovych slov v ¢estiné resp. anglictiné.

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

TABULKY A OBRAZKY

Tabulky pfedkliddejte kazdou na zvlast-
nim listé s prisluSnym oznacenim nahofe.
Obrazky kreslete ¢ernou tusi (fixem) na pau-
zovaci papir. Fotografie musi byt profesio-
nalni kvality. Vyobrazeni se Cisluji v pofadi,
v jakém jdou za sebou v nisledujim v textu.
Na levé strané rukopisu vyznacujte jejich
predpoklidané umisténi v tiSténém textu.
Na zadni strané dole uvedte cislo, jméno
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autora a jasné oznaceni, kde bude horni
a dolni c¢ist obrazku. Texty k obrdzkim
se piSi na zvlastni list. U Ceskych rukopist
uvadéjte texty k obrazkiim i v anglictiné.
Vitanou pomoci jsou obrizky kvalitné naske-
nované (rozliSeni 300 dpi) a uloZené jako typ
TIFF File (*.tif) nebo JPEG Bitmap File (*.jpg)
na CD-R; tabulky, grafy uloZené ve formatech
Microsoft Excell (*.xIs) nebo jako vektorové
obrazky ve formatech (*.eps, *.cdr).

Pojmenovani souboru

Nazev souboru by nemél obsahovat
znaky s diakritikou. Dile by nemél obsa-
hovat znaky: ,.“ - vyhrazena pro oddéleni
jména a typu souboru, .. i ;% 1 2
Pro lepsi ndslednou orientaci v zaplavé
souborti je vhodné v ndzvu souboru uvadét
verzi, jmého autora (bez diakritiky) a nazev

¢lanku (bez diakritiky).

LITERATURA

Seznam odkaz(i na literaturu se pfi-
poji v abecednim pofadi na konci textu.
Odvolani na literaturu uvadéjte ve vlastnim
textu prislusnymi ¢isly v zavorkach Q.

V seznamu citované literatury uvadéjte
udaje o knihdch v pofadi: pfijmeni a inicia-
ly prvnich tfi autort s pfipadnym dodatkem
L€t al.“, ndzev knihy, pofadi vydani, 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
zpusobem: pfijmeni a inicidly prvnich tfi
autort (u vice autortl piSte za jménem tfe-
tiho autora et al.), nazev ¢lanku, nazev ¢aso-
pisu nebo jeho uznivani zkratka, rocnik,
rok vydani, ¢islo, strany: Sobotka Z, Mafik L.
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 porfadi: pfijmeni a inicidly prv-
nich tii autort, nazev ¢lanku, editor, nizev
sborniku, dil, misto, nakladatelstvi a rok
vydani, strany ve sborniku (knize): Maiik
I, Kuklik M, Briizek J. Evaluation of growth
and development in bone dysplasias. In:
Hajni§ K. ed. Growth and Ontogenetic
Development in Man. Prague: Charles
University, 1986, s. 391-403.

KOREKTURY

Redakce povazuje dodany rukopis
za konecné znéni price. Vétsi zmény pfi
korekturich nejsou pfipustné. Prosime
abyste peclivé zkontrolovali text, tabulky
a legendy k obrazkim. Pro zkriceni pub-
lika¢ni lhuty tiskarny je moZno pfipojit
prohlaSeni, 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 casopisu Pohybové tstroji
bude zaslan bezplatné prvnimu autorovi
pfispévku. 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
publish the papers from the field of loco-
motor apparatus of man which are above
all concerned with the function, physio-
logical and pathological state of the ske-
letal and muscular system on all levels of
knowledge, diagnostical methods, ortho-
paedic and traumatological problems, reha-
bilitation as well as the medical treatment
and preventive care of skeletal diseases.
The object of interest are interdisciplina-
ry papers of paediatric orthopaedics and
osteology, further object of interest are
problems of biomechanics, pathobiome-
chanics and biorheology. The journal will
accept the original papers of high pro-
fessional 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-k-
nown 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 follo-
wed by the name(s) of author(s) and his/
her (their) affiliations. Furthermore, the
address of the author should be indicated
who is to receive correspondence and pro-
ofs 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 numerical 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, Marik 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

OlSanskad 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

VzroMINKA NA MUDR. JINDRISKU GALLIOVOU
(28. 7. 1913 - 26. 3. 2012)

Koncem bfezna 2012 v plné dusevni svéZesti opustila tento svét v nedozitém véku 99
let pani MUDr. JindfiSka Galliova. Vzpominky z jejtho bohatého profesniho Zivota byly
publikovany v ¢asopise Pohybové ustroji (ro¢nik 18, 2011, ¢. 1-2, s. 107-124) z popudu
doc. MUDr. 1. Marika, CSc., ktery s prof. MUDr. R. Kubdtem, DrSc. v roce 1981 rozpoznal
a ve spoluprici s MUDr. J. Galliovou a RNDr. M. Slosirkem, CSc. diagnostikovali u nds prvni
pripad BCG gonitidy u 3letého chlapce ockovaného tehdejsi sovétskou BCG vakcinou.

Doc. MUDr. Ivo Marik, CSc.

MUDr. Jindfiska Galliova a Doc. MUDr. Ivo Mafik, CSc.
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ZPRAVY ¢ NEWS

OZNAMENI UMRTI
OBITUARY

VzroMINKA NA PROF. MUDR. JAROSLAVA MAsSOPUSTA, DRSC.
(28. 1. 1929 - 23. 7. 2012)

23. cervence 2012 navzdy odes$el pan prof. MUDr. Jaroslav Masopust, DrSc., Cestny
¢len Spolec¢nosti pro pojivové tkané CSL JEP, ktery se v roce 2004 zaslouZil o transformaci
Spolecnosti pro vyzkum a vyuZziti pojivovych tkani (kde fadu let ptsobil jako mistopfedseda
po boku predsedy Prof. MUDr. M. Adama, DrSc.) v dnesni Spolec¢nost.

V roce 2009 pfi pfilezitosti jeho 80. Zivotniho vyroci byl na$i Spole¢nosti ocenén
Medaili za zasluhy o rozvoj védy. Pan prof. Masopust byl jednou z klicovych osobnosti nejen
biochemie, ale i 2. 1ékarské fakulty Karlovy Univerzity. ZaslouZil se o uznini samostatnych
oddéleni klinické biochemie (OKB), samostatné odborné spole¢nosti a perspektivni kon-
cepci oboru klinickd biochemie u nds. Roku 1967 se stal prvnim docentem tohoto nové-
ho oboru na Fakulté détského 1ékarstvi UK v Praze. ZaloZil OKB ve Fakultni nemocnici
v Motole, které se pozdéji pod jeho vedenim pfeménilo na Ustav klinické biochemie a pato-
biochemie. Z jeho védeckého zaméreni vznikly monografie: “Sérové bilkoviny za vyvoje
a v prubéhu nemoci“ a ,Fysiologie a patologie fetoproteinu®“. Organizac¢ni zkusenosti jej
pfinutily publikovat nepostradatelné bible klinické biochemie o ,PoZadovani a hodnoceni
biochemickych vySetfeni (1. a 2. diD)“. V roce 1987 byl jmenovin prvnim profesorem klinic-
ké biochemie na KU a odtud vyplynula povinnost psit dalsi knihy z oboru patobiochemie
a klinické chemie pro studenty a Iékate: ,Patobiochemie organiti“, ,Patobiochemie metabo-
lickych drah“ a ,Patobiochemie bufiky“. Dlouhou dobu byl prodékanem 2. LF UK a z jeho
podnétu a doporuceni vznikla celd garda novych docentii a profesorti z tohoto oboru u nis.

V poslednich letech sklidil zaslouZeny uspéch svymi pfedniskami na téma ,Starnuti‘,
JKmenové bunky a kancerogeneze®, ,Metabolicky syndrom* (publikovino v Pohybovém
Ustroji, 12,2005, & 3+4, s. 148 - 182), ,Zivot jako dédi¢né smrtelné onemocnéni prenasené
pohlavnimi bufikami® (pfednaska je dostupnd na www.pojivo.cz) a mnoha dalSimi.

Naposledy se s nimi podélil o své Zivotni zkuSenosti a védomosti hodinovou prednas-
kou na téma ,Obezita jako nemoc” pfednesenou pfi zahdjeni 17. Kubdtova podologického
dne, Lékarsky diim, 2.3.2012 (pfedniska je dostupni na www.pojivo.cz).

Profesor Masopust byl nevSedni osobnosti, iZasné sectély konzultant, vytrvaly diskutér,
nevyzpytatelny oponent s udivujicimi mezioborovymi znalostmi a rozhledem.; ale tolerant-
ni se smyslem pro spravedlnost a rovnost. Vyznacoval se pfesnosti, galantnosti a smyslem
pro krdsu, pritelstvi, taktnim a vZdy charakternim jedndnim, byl vstficny, umél ocenit
néazory i mladsich kolegti.
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Jarek Masopust proZzil velmi bohaty a po vSech strankach i uspésny zZivot. Jeho odchod
je pro vSechny jeho pritele, byvalé spolupracovniky a prfedevsim pro jeho rodinu velkou
ztratou. V srdcich téch, ktefi méli to Stésti jej bliZze poznat, zistane trvale zapsan!

Doc. MUDr. Ivo Marik, CSc.
&
Prof. MUDr. Josef Hyanek, DrSc.

Prof. MUDr. Jaroslav Masopust, DrSc. (vpravo) ocenén ,Medaili za zdsluhy o rozvoj védy“ Spolec¢nosti
pro pojivové tkané CLS J.E. Purkyné (18. 4. 2009). Vlevo prof. MUDr. Josef Hyanek, DrSc., védecky
sekretaf Spolec¢nosti.
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ABSTRAKT

HISTORY OF ORTHOPAEDICS
IN LUBLIN. FOUNDING OF THE
ORTHOPAEDIC DEPARTMENT
OF MEDICAL UNIVERSITY IN
1954. PROBLEMS, THE TEAM.
DIDACTICS, CLINIC AND
RESEARCH AIM IN THE YEARS
1954-2012

Tomasz Karski, Zbigniew Kedzierski. Adam
Bartoszczyk, Miroslaw Jabtofski, Jacek Karski,
Beata Stowinska, Agata Kalisz

Introduction

There are two important events for
Orthopaedics in Lublin. The first one deal
with the founding of the Military Hospital
in Lublin and it is connected with the World
War II. The Hospital was founded in the
first days of September 1939. Orthopaedics
for Lublin (as aDepartment of Medical
University) and the Lublin region was
founded by Professor Stanistaw Piatkowski
in 1954 (7.12.1954). The Department for
Adults was situated in the Military Hospital
(Ractawickie Avenue 23), the Department
of Children in Staszica Street 11. On the
7% of December 1954 the first orthopae-
dic operation of club foot was conducted
in Lublin. So, initially the Orthopaedic
Department cooperated with the Military
Hospital in for 10 years.

The team of the Orthopaedic
Department in the Military
Hospital (1954-1964)

In the period of the first 10 years
in the Department for Adults there
worked: Prof.S. Piatkowski, Ass.Prof.
Jozef Kaminski, Prof.Ignacy Wosko,

Prof. J6zef Kozak, Dr Jerzy Purski, Dr Jozef
Skrzypczak, Dr Emil Zatonski, Dr Stanistaw
Kro6l, Prof. Tomasz Karski, Prof. Edward
Warda, Dr Wiadystaw Lipinski (soldier).
During the first period of the orthopae-
dic activities the surgeons themselves
performed anaesthesia (T. Karski and E.
Warda). The first anaesthetist in Lublin
was Dr Wojciechowski (a soldier). He was
able to perform professional anaesthesia
(1954-1964) for patients which enabled
longer and more precise operations.

The aims of orthopaedics in Lublin
and in Lublin region (1954-2012)

There were three main aims of ortho-
paedics: scientific, therapeutical aim and
didactic. Therapeutic aim - the opera-
tive and conservative treatment of adults
and children, civilians and soldiers. Mostly,
there were patients from Lublin region
(60 %) but also from Podkarpacie Province
(40%). In those years and still now our
Orthopaedic Department has a Sanatorium
in Iwonicz Zdroj in Podkarpacie Province -
this Rehabilitation Centrum / Ward was
and is till now for patients from Lublin
Orthopaedic Department. The research
and the therapeutic aims refer to problems
of hips, congenital dislocation in children
and of arthrosis in adults, problems of
fractures and pseudoarthrosis as a result of
improper treatment (in years 1954-1964),
poliomyelitis (till 1964), scoliosis, club feet,
problems of hand and others. The didactic
aim: teaching of doctors and students of
year 4 and 5 of Medical University.

In the years 1954-1970 teaching’s
meetings for doctors concerning the prob-
lems of the department were held every
Thursday, and teaching meetings concern-
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ing practical patients problems are held
every Tuesday (also 1954 - 1970).

Organisation of Orthopaedics in
Lublin in the years 1964-2012.

Important dates:

® In 1964 the Department of Adult
Orthopaedics had to move to Clinical
Hospital in Jaczewski Street 8.

® In 1970 the Children Ward was recon-
structed as the Paediatric Orthopaedic
Department of the Paediatric Institute.

® In 1991 the Paediatric Orthopaedic
Department moved to a new Children
Hospital in Chodzki Street 2.

® The Head of the Adult Department
in Lublin were successively: Prof.S.
Piatkowski (died 1988), Prof.]J. Kozak
(died), Prof. K. Modrzewski and now
Prof. T. Mazurkiewicz. The head of the
Paediatric Orthopaedic Department
were Prof. I. Wosko (died 1995), Prof. T.
Karski and now Prof. G. Kandzierski and
other part of Paediatric Orthopaedic
Department - Prof. A. Gregosiewicz.

® Prof Tomasz Karski retired from
Medical University in October 2009
and now he works in the Orthopaedic
Department of Military Hospital.

® In Military Hospital the heads of the
Orthopaedic Department were: Dr
med. H. Jabtoniski (died), next Dr
Jan Stachurski, Dr Antoni Widawski,
Dr Mieczystaw Bryk and presently Dr
Zbigniew Kedzierski, and Dr Adam
Bartoszczyk (all active soldiers) became
the chief of the Sub-Department in
April 2012.

® The Rehabilitation Ward of the Military
Hospital, with Mgr Beata Stowiniska
(civil person) as the head, plays a very

important role for treatment of patients
with “movements apparatus problems”.

® The Military Orthopaedic Department
cooperates with the University of Vincent
Pol (here Prof. T. Karski is worked as
alecturer since 2009) as training place
and research facility for students of phys-
iotherapy (MA dissertations).

ABSTRAKT

NOSOLOGY AND CLASSIFICATION
OF GENETIC SKELETAL
DISORDERS: 2010 REVISION.
APPLICATION ON A COHORT OF
PATIENTS

Marik Ivo, Marikova Alena, Hudakova Olga,
Zemkova Daniela, Petrasova Sarka, Sormova
Lucie, Myslivec Radek, Kuklik Miloslav, Kozlowski
Kazimierz

Ambulant Centre for defects of Locomotor
apparatus, Prague, Czech Republic & Radiological
Department of Westmead NSW 2145, Sydney,
Australia)

E-mail: ambul_centrum@volny.cz

Nosology and Classification of Genetic
Skeletal Disorders: 2010 Revision (Warman
et al. 2011) is the 8™ version of classifica-
tion of skeletal disorders, syndromes and
metabolic diseases.

History

In the 1960’s, accumulating evidence
that genetic skeletal disorders were clinical-
ly and genetically heterogeneous prompted
a group of international experts to prepare
a document to reach an agreement on the
nomenclature of what was then called
“Constitutional (or Intrinsic) Disorders of
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Bone” [1970]. The “Nomenclature” was
meant to bring together experts in radi-
ology, clinical genetics and pediatrics to
agree on the denomination and classifica-
tion of skeletal disorders, syndromes and
metabolic diseases that were being newly
described. Revisions have been prepared in
1977, 1983, 1992, and 1997. Following the
establishment of the International Skeletal
Dysplasia Society (ISDS) in 1999, and to
cope with the increasing complexity of
information, revisions of the Nosology
have been delegated to an expert group
nominated ad hoc within the ISDS to
ensure an adequate representation of clini-
cal, radiological and molecular expertise -
2001 and 2006 revisions (Superti-Furga
and Unger 2007).

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

The criteria used for inclusion of indi-
vidual disorders were unchanged from the
previous revision in 2006. They were:

1. significant skeletal involvement, corre-
sponding to the definition of skeletal
dysplasias, metabolic bone disorders,
dysostoses, and skeletal malformation
and/or reduction syndromes,

2. publication and/or listing in MIM
(meaning that observations should not

find their way into the Nosology before
they achieve peer-reviewed publication
status),

3. genetic basis proven by pedigree or very
likely based on homogeneity of pheno-
type in unrelated families,

4. nosologic autonomy confirmed by
molecular or linkage analysis and/or by
the presence of distinctive diagnostic
features and of observation in multiple
individuals or families.

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

Dysplasias vs. Dysostoses

Dysostoses are disorders affecting
individual bones or group of bones. In
contrast to the “dysplasias”, that arise fre-
quently from defects in structural pro-
teins, metabolic processes or in growth
plate regulation, the dysostoses often arise
from embryonic morphogenic defects and
are thus more closely related to multiple
malformation syndromes. Since the first
inclusion of dysostoses in the 2001 revi-
sion, the number of “dysostoses” included
in the Nosology has grown significantly.
The present revision includes an even larg-
er number of dysostoses reflecting the
advances made in identifying their molecu-
lar basis. The boundaries between skeletal
dysplasias and dysostoses, metabolic and
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Table 1. A cohort of congenital systemic defects of locomotor apparatus diagnosed at the Ambulant
Centre for Defects of Locomotor Apparatus in Prague in years 1994-2011. This cohort of 619
probands classified according to Nosology and Classification of Genetic Skeletal Disorders: 2010
Revision (1) includes 112 nosologic units that are categorized into 36 groups.

Genetic Disorders of Bone Number
1. FGFR3 group 94
Achondroplasia 60
Hypochondroplasia 34
2. Type 2 collagen group 18
Spondyloepiphyseal dysplasia congenita 7
Kniest dysplasia 2
Spondyloperipheral dysplasia 2
SED with metatarsal shortening (formerly Czech dysplasia) 6
Stickler syndrome 1 1
3. Type 11 collagen group 2
Stickler syndrome type 2 2
4. Sulphation disorders group 10
Diastrophic dysplasia 5
Chondrodysplasia with congenital joint dislocations, CHST? type (recessive Larsen 2
syndrome)

Ehlers-Danlos syndrome 3
5. Perlecan group 2
Schwartz-Jampel syndrome 2
(Chondrodystrophic myotonia, myotonic chondrodystrophy)

6. Aggrecan group 1
Familial ostechondritis dissecans 1
7. Filamin group 6
Frontometaphyseal dysplasia 2
Osteodysplasty Melnick-Needles 1
Larsen syndrome 2
Spondylo-carpal-tarsal dysplasia 1
8. TRPV4 group 12
Metatropic dysplasia (various forms) 4
Spondyloepimetaphyseal dysplasia, Maroteaux type (Pseudo-Morquio syndrome type 2) 2
Spondylometaphyseal dysplasia Kozlowski type 4
Brachyolmia, AD type 2
9. Short-rib dysplasia (with or without polydactyly) group 6
Chondroektodermal dysplasia (Ellis-van Creveld dysplasia) 5
Thoracolaryngopelvic dysplasia (Barnes syndrome) 1
10. Mulitple epiphyseal dysplasia & pseudoachondroplasia group 65
Pseudoachondroplasia 11
Multiple epiphyseal dysplasia (MED), other types 50
Familial hip dysplasia (Beukes) 4
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11. Metaphyseal dysplasias

=
N

Metaphyseal dysplasia, Schmid type

—

Cartilage-hair-hypoplasia (CHH, metaphyseal dysplasia, McKusick type)

Metaphyseal dysplasia with pancreatic insufficiency and cyclic neutropenia

12. Spondylometaphyseal dysplasias

Spondyloenchondrodysplasia (SPENCD)

Spondylometaphyseal dysplasia with severe genu valgum - a new variant of SMD
type A4

== N | = (W

Cheiro-spondyloenchondromatosis

13. Spondyloepi-(meta)-physeal dysplasias (SE/M/D)

Immuno-osseous dysplasia (Schimke)

SED tarda, X- linked (SED-XL)

14. Severe spondylodysplastic dysplasias

15. Acromelic dysplasias

Trichorhinophalangeal dysplasia types 1/3

Trichorhinophalangeal dysplasia type 2 (Langer-Giedion)

Acrodysostosis

16. Acromesomelic dysplasias

-
SR |IN NS0 |= [\~

17. Mesomelic and rhizo-mesomelic dysplasias

=
(=]

Dyschondrosteosis (Leri-Weill)

—_
o

18. Bent bones dysplasias

19. Slender bone dysplasia group

3M syndrome

Microcephalic osteodysplastic primordial dwarfism type 2 (MOPD2, Majewski type)

Hallermann-Streiff syndrome

20. Dysplasias with multiple joint dislocations

Desbusquois dysplasia

21. Chondrodysplasia punctata (CDP) Group

CDP Conradi-Hiinermann type ( CDPX2)

22. Neonatal osteosclerotic dysplasias

Caffey disease (including infantile and attenuated forms)

23. Increased bone density group (without modification of bone shape)

Osteopetrosis, intermediate form (OPTA2)

Osteopetrosis - late-onset form type 1

Osteopoikilosis

Osteopathia striata with cranial sclerosis

Melorheostosis

24. Increased bone density group with metaphyseal and/or diaphyseal
involvement

W N[ === (N[N [N [N (NN == WS

Diaphyseal dysplasia Camurati-Engelmann

Pachydermoperiostosis (hypertrophic osteoarthorpathy, primary, autosomal dominant)

Osteoectasia with hyperphosphatasia (Juvenile Paget disease)

Pyle disease

— =N =

25. Decreased bone density group

102

Osteogenesis imperfecta, non-deforming type (OI type 1)

49

Osteogenesis imperfecta, perinatal lethal form (OI type 2)
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Osteogenesis imperfecta, progressively deforming type (OI type 3) 12
Osteogenesis imperfecta, moderate form (OI type 4) 15
Osteogenesis imperfecta, other types 1
Osteoporosis-pseudoglioma syndrome 3
Idiopathic juvenile osteoporosis 21
26. Abnormal mineralization group 33
Hypophosphatasia, perinatal lethal and infantile forms 7
Hypophosphatemic rickets, XLD form 24
Hypophosphatemic rickets, AD form 2
27. Lysosomal storage diseases with skeletal involvement
(Dysotosis Multiplex Group) 12
Mukopolysaccharidosis type I H/IS 1
Mukopolysaccharidosis type 2 1
Mukopolysaccharidosis type 3A 2
Mukopolysacharidosis type 4B 2
Mukopolysaccharidosis type 6 1
alfa-Mannosidosis 2
Mucolipidosis II (I-cell disease) 1
Mucolipidosis III (Pseudo-Hurler polydystrophy) 2
28. Osteolysis group 5
Familial Expansile Osteolysis 1
Hajdu-Cheney syndrome 4
29. Disorganized development of skeletal components group 48
Fibrous dysplasia, polyostotic form (McCune-Albright) 5
Multiple cartilaginous exostoses 25
Enchondromatosis (Ollier) 3
Enchondromatosis with hemangiomata (Maffucci) 2
Metachondromatosis 1
Neurofibromatosis type 1 (NF1) 12
30. Overgrowth syndromes with skeletal involvement 14
Weaver syndrome 1
Sotos syndrome 2
Proteus syndrome 1
Marfan syndrome 10
31. Genetic inflammatory/rheumatoid-like osteoarthropathies 0
32. Cleidocranial dysplasia group 3
Cleidocranial dysplasia 3
33. Craniosynostosis syndromes and other cranial ossification disorders 8
Apert syndrome 1
Crouzon syndrome 4
Cranjosynostosis Muenke type 2
Saethre-Chotzen syndrome 1
34. Dysostoses with predominant cranifacial involvement 2
Mandibulo-facial dysostosis (Treacher Collins, Franceschetti-Klein) 2
35. Dysostoses with predominant vertebral and costal involvement 11
Spondylocostal dysostosis type 1-4 6
Spondylothoracic dysostosis (Jarcho-Levin syndrome) 5
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36. Patellar dysostoses 12
Ischiopubic patellar dysplasia 3
Nail patella dysplasia 9
37. Brachydactylies (with or without extraskeletal manifestations) 14
Brachydactyly type E 3
Albright Hereditary Osteodystrophy 3
Poland syndrome 8
38. Limb hypoplasia-reduction defects group 48
Fanconi anemia 1
Thrombocytopenia-Absent Radius (TAR syndrome) 8
Holt-Oram syndrome 3
Roberts syndrome 1
Split Hand-Foot malformation, isolated form 1
Split Hand-Foot malformation with tibial hypoplasia 2
Tibial hemimelia 5
Femoral hypoplasia-Unusual facies syndrome 1
Femur-Fibula-Ulna syndrome 26
39. Polydactyly-Syndactyly-Triphalangism group 7
Preaxial polydactyly 2
Preaxial polydactyly type 2 (PPD2)/Triphalangeal thumb (TPT) 1
Greig Cephalopolysyndactyly syndrome 2
Synpolydactyly 1
Mirror -image polydactyly of hands and feet (Laurin-Sandrow syndrome) 1
40. Defects in joint formation and synostoses 11
Proximal Symphalangism type 1, 2 2
Radio-ulnar synostosis with amegakaryocytic thrombocytopenia 9

molecular disorders, and multiple congeni-
tal anomalies syndromes is becoming pro-
gressively less sharp, and the diagnostic
process requires knowledge that crosses
between these subspecialty areas.

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

The Nosology should be useful for the
diagnosis of patients with genetic skel-
etal diseases, particularly in view of the
information flood expected with the novel
sequencing technologies; in the delinea-

tion of clinical entities and novel disorders,
by providing an overview of established
nosologic entities; and for scientists look-
ing for the clinical correlates of genes,
proteins and pathways involved in skeletal
biology.

The authors have own experience with
last 5 nomenclatures - it means with the 2nd
revision in 1983 and the others (e.g. Mafik
et al. 2009). They introduce their diagnos-
tic experience in Table 1 where is classi-
fied a cohort of congenital systemic defects
of locomotor apparatus diagnosed at the
Ambulant Centre for Defects of Locomotor
Apparatus in Prague in years 1994-2011
according to Nosology and Classification of
Genetic Skeletal Disorders: 2010 Revision.
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This cohort of 619 probands includes 112
nosologic units that are categorized into
36 groups.

For classification purposes the disor-
ders are still identified by clinical features
and radiographic appearance that are
the basis for aspect of closely specialized
molecular genetic examinations.

Key words: bone dysplasias, osteo-
chondrodysplasias, clinical and anthropo-
logical, radiological and genetic diagnosis,
molecular genetics, classification
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ABSTRAKT

RECOGNIZED THREE GENETIC
SKELETAL DISORDERS (NEW
ENTITIES) - IN THE CENTRE FOR
PATIENTS WITH LOCOMOTOR
DEFECTS

Marik Ivo, Marikova Alena, Hudakova Olga,
Zemkova Daniela, Kuklik Miloslav, Vseticka Jan,
Petrasova Sarka, Kozlowski Kazimierz

Ambulant Centre for defects of Locomotor
apparatus, Prague, Czech Republic & Radiological
Department of Westmead NSW 2145, Sydney,
Australia

In last years three new entities were
diagnosed in the Centre for patients with
Locomotor Defects in Prague. These are:
1. Spondyloepiphysel dysplasia with met-
atarsal shortening (formerly Czech dys-
plasia), 2. Severe mesomelic dysplasia in
two fetuses (associated with increased
neck translucency and tetralogy of
Fallot in one and cystic hygroma in the
other) and 3. Anew form or avariant of
Spondylometaphyseal dysplasia type A4.

The paper is focused on pathogno-
monic clinical and anthropological find-
ings and radiographic features of the Czech
probands.

1. The history of the 1%t described family
with Czech dysplasia was characterised
by weather-dependent articular pain.
The unique phenotypic features were
hypoplasia/dysplasia of one or two
toes, stature was normal. Peculiar radio-
graphic findings were hypoplasia of the
3rd and 4th metatarsals, platyspondyly
with rectangular shape of the lumbar
spinal canal, progressive narrowing of
the joint spaces and early synovial chon-
dromatosis. Finally, the condition was
inherited as a dominant trait (Marik
et al. 2004). Later was proved that the
R275C mutation in the COL2A1 gene
causes a specific type II collagen dis-
order that was recently delineated as
Czech dysplasia (Hoornaert et al.).

2. Severe mesomelic dysplasia. Two still-
born male sibling fetuses born to the
same parents had severe mesomelic
dysplasia documented at ultrasound
and confirmed by radiography and
autopsy. The 17-week-old fetus with
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increased neck translucency had addi-
tional heart and great vesel anomalies
consistent with tetralogy of Fallot. The
15-week-old fetus had a nuchal cystic
hygroma.We posit that these sibs have
a distinct, previously unreported skel-
etal dysplasia. The mode of genetic
transmission could be autosomal reces-
sive or X-linked recessive (VSeticka et
al. 2010).

3. SMD type A4 (SMDTA4) is character-
ized by severe changes of the femoral
neck, marked metaphyseal abnormali-
ties and ovoid, flattened vertebral bod-
ies with an anterior tongue-like deform-
ity (Maroteaux and Spranger 1991;
Duetting et al. 1998). In addition to
classical SMDTA4 characteristics, our
patient has progressive scoliosis and
lack of ossification of the capital femo-
ral epiphyses at the age of 11 years.
A genetic defect that cause SMDTA4 is
so far unknown (Marik et al. 2012).

The lecture is documented by authen-
tic photos and X-rays.

References

1. DUETTING T, SCHULZE A, TROEGER ],
SPRANGER J (1998) A rare form of spondylo-
metaphyseal dysplasia-type A4. Am J Med Genet
78, p. 61-606.

2. HOORNAERT KP, MARIK I, KOZLOWSKI
K, COLE T, LE MERRER M, LEROY JG, COUCKE
P, SILLENCE D, MORTIER GR. Czech dysplasia
metatarsal type: another type II collagen disor-
der. European Journal of Human Genetics 15,
2007, p. 1269-1275

3. KOZLOWSKI K, MARIK I, MARIKOVA
O, ZEMKOVA D, KUKLIK M. Czech dysplasia
metatarsal type. Am ] Med Genet, 2004, 129A,
p. 87-91.

4. MARIK I, MARIKOVA O, ZEMKOVA D,
KUKLIK M, KOZLOWSKI K. Dominantly inher-
ited progressive pseudorheumatoid dysplasia
with hypoplastic toes. Skeletal Radiol 33, 2004,
p. 157-164.

5. MARIK I, HUDAKOVA O, PETRASOVA
S, KUSZEL L, CZARNY-RATAJCZAK M,
KOZLOWSKI K. A new form or a variant of SMD
type A4. J Appl Genetics, 2012.

6. MAROTEAUX P, SPRANGER J (1991) The
spondylometaphyseal dysplasias. A tentative
classification. Pediatr Radiol 21:293-297.

7. VSETICKA J, GATTNAROVA Z, MARIK I,
KOZLOWSKI K. Ultrasound diagnosis of severe
mesomelic dysplasia in two fetuses, associated
with inreased neck translucency and tetralogy
of Fallot in one and cystic hygroma in the other.
Am J Med Genet Part A, 152A, 2010, 4, p. 815-818.

ABSTRAKT

COLLAGEN. A TRIP TO THE
BEGINNINGS OF THE ANIMAL
EVOLUTION.

Zemkova Daniela, Hudakova Olga, Petrasova Sarka,
Sormova Lucie, Kuklik Miloslav, Marik Ivo

Dept. of Paediatrics; University Hospital Motol;
Charles University

Ambulant Centre for defects of Locomotor
apparatus, Prague, Czech Republic

Osteogenesis imperfecta (OI) is the
most frequent inborn disease within the
group of collagenopathies. The main char-
acteristic sign of OI is increased bone fra-
gility. It is caused by mutations in COLIAI
gene of type Icollagen in most cases.
Spondyloepiphyseal dysplasia congenita,
Kniest dysplasia, Spondyloperipheral dys-
plasia, Spondyloepiphyseal dysplasia with
metatarsal shortening (formely Czech dys-
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plasia), Stickler syndrome and some other
rare bone dysplasias have in spite of various
clinical picture one common cause - muta-
tion in the gene COL2A41 of type II collagen.
To be able to understand and to solve the
problems of our patients with collagenopa-
thies better forced us to direct our interest
at the structure, function and evolutionary
origin of collagen. Collagen is the main com-
ponent of connective tissue, one of the most
important components of the extracellular
matrix of animals. Collagen is created of the
triple helix which consists of three polypep-
tide chains. It is characterized by repeating
sequences Gly -X-Y, where X and Y are
often proline and hydroxyproline. So far,
28 types of collagen have been identified
and described. The most common types are
fibrous collagens (e.g. type I and II). Some
collagen types form networks (e.g type IV
collagen forms basal lamina in all animals).
Despite of its complex structure, collagen
belongs to the oldest proteins in the world.
It is present in all animals and in Porifera,
therefore we estimate its age to 800 mil-
lions of years. Proteins containing collagen
domains were found in unicellular organ-
isms Choanoflagellata (Monosiga). These
organisms can be regarded as predecessors
of collagen in multicellular organisms. The
evolution of extracellular matrix passed in
particular phylogenetic lineages indepen-
dently. Maximum boom was achieved in
vertebrates. The authors outline the evolu-
tion of connective tissue of vertebrates,
the development of cartilage and bone and
the genetic mechanisms controlling skeletal
development.
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We present there the overview of genes
of many nosological units and our experi-
ence and opinions in this area.

Achondroplasia and
hypochondroplasia

Gene FGFR3 location at 4p16.3. The
gene is expressed in developing cartilage
and in the CNS. Normal receptor function
is negative regulation of endochondral
growth. Different mutations in FGFR3
result in a spectrum of short stature skele-
tal dysplasias. Single child with compound
heterozygosity has been reported.
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Amelogenesis imperfecta

Heterogenic group of genes: AMELX
(amelogenin): located at Xp22.23-p22.1,
base 11 221 453 - 11 228 801. Amelogenin
is the principial protein related to the for-
mation of human dental enamel. X-linked
form arise from mutation in the AMELX.
The formation is controlled in amelo-
blasts through the interaction of a num-
ber of organic matrix molecules. ENAM
(enamelin): 4ql3.3, base 71713324 -
71 731 399. The enamelin gene, ENAM,
is implicated in the pathogenesis of the
dominant forms of AL MMP 20 (matrix
metallopeptidasis, matrix metalloproteina-
sis or enamelysin): 11q22.3 - q23, base
101 952 775 - 102 001 272. KLK 4 gene for
kalikrein is located at chromosome 19q13.3
- ql3.4. AMBN gene for ameloblastin is
located at 4q21, TUFT 1 gene for tuftelin
is located to the 1q21 chromosomal area,
AMELOTIN gene is located at 4q13. DSPP
gene (for dentin sialoprotein) is located to
the 4q21.3, Note the connection between
ENAM and AMELOTIN and connection
between AMBN and DSPP.

Campomelic dysplasia

The gene SOX 9 (SRY related box 9) is
located at 17q24.3. We know point muta-
tions (missense, nonsense and splice) dele-
tions and insertions with aloss-of-func-
tions effect (haploinsufficiency). Some
cases are caused by spectrum chromosome
breakage due, for example, to a transloca-
tions, which exerts a ,positional“ effect.
SOX 9 encodes 509 amino acid transcrip-
tion factor containing an 80 amino acid
SOX 9 is amajor regulator of both sex
determination and cartilage formation.
This unique double role account for the

phenotypic findings of tracheomalacia,
campomelia and sex reversal in chromo-
somal males.

Dentinogenesis imperfecta

Heterogenous group, type I occurs in
people who have osteogenesis imperfecta
with similar dental abnormalities as bone
abnormalities. Dentinogenesis imperfecta
type II and III usually occur in people with-
out other inherited disorders. Mutations
in the DSPP gene have been identified in
people with dentinogenesis imperfecta type
II and type III. Mutations in this gene are
also responsible for dentin dysplasia type
II. Dentinogenesis type I occurs as part of
osteogenesis imperfecta, which is caused
by mutations in one of several other genes
- colalfal chain or coll alfa2 chain. In the
molecular pathogenesis DSPP gene provides
instructions for making two proteins that
are essential for normal tooth development.
These proteins are involved in the formation
of dentin, which is bone-like substances that
makes protective middle layer of each tooth.
DSPP gene mutations alter the proteins
made from the gene, leading to the produc-
tion of abnormally soft dentin. Teeth with
defective dentin are discolored, weak, and
more likely to decay and break. It is unclear
wether DSPP gene mutations are related to
the heaering loss found in a few older indi-
viduals with dentinogenesis imperfecta type
II. One cope of the altered gene in each cell
is sufficient to cause the disoder.

Chondrodysplasia punctata

Heterogenic group of similar diseases.
The causative genes are: RCDP 1 - PEX
7 wit location at 6q22-24 (s.c. peroxiso-
mal assembly gene 7), this type of disease

324 14th Prague-Sydney-Lublin



is caused by mutations in PEX7 which
encodes the peroxisomal targeting sig-
nal receptor. RCDP 2 - with location at
1q42, which encodes DHADAT enzyme.
CDPX1 - ARSE (arylsufatase), is one of the
sulfatase genes, located at Xp22.3 close to
the pseudoautosomal region. We know
another ARS genes, which are the result of
an ancestral duplication event. CDPX 2 is
gene for EBPA8A7 - sterol isomerase emo-
pamil binding protein, with broad muta-
tion spectrum.

Craniometaphyseal dysplasia

Heterogenic group of diaseases.
Usually wit chromosomal location 5p15.2 -
pl4.1 or 6q21-22 (extremely rare). We
know only gene at 5p, progresive ankylo-
sis gene, which mutations are autosomal
dominant inherited. This gene encodeds
a transmembrane protein involved in the
transport of intracellular inorganic pyroph-
osphate into extracellular matrix.

Diastrophic dysplasia

The gene islocated at 5q32 to q33.1, it is
gene for diastrophic dysplasia sulfate trans-
porter and mutational spectrum involve
splice site and missense point mutations
with aloss of function effect, molecular
pathogenesis is in impaired uptage of sul-
fate into cartilage. This is connection to
the AR multiple epiphyseal dysplasia with
missense point mutation with loss of func-
tion effect.

Dyschondroosteosis =
Leri Weill disease

The causative gene is located at Xpter
to p22.32, SHOX gene (short stature home-

obox containing gene) is located in the
pseudoautosomal region at the tip of the
short arms of the X and Y chromosomes.
Haploinsufficiency for SHOX accounts for
the short stature in Turner§ syndrome in
which around of 5-10% case also have
Madelungs deformity

Langer mesomelic dysplasia

The same causative gene as at previous
nosologic unit. There are two deleted or
mutant SHOX alleles develops more severe
form of limb shortening. There is aplasia
or severe hypoplasia of the ulna and fibula
with thickening and bowing of the radius
and tibia

Hereditary multiple exostoses

Heterogenous group of similar diseas-
es, EXT 1 gene is located at 8q24.11 to
q24.13, EXT 2 to 11p11.2-p12, encode trans-
membrane glycoproteins localized to the
endoplasmic reticulum form an oligomeric
complex, that act as a glycosyltransferase
(influence to the growth, differentiation or
migration). EXT 1 and EXT 2 are involved
in two contigous gene deletion syndromes.

Hypophosphatasia

Location of the gene 1p36.-p34, it is
gene for liver, bone and kidney alkaline
phosphatase and mutational spectrum is
missense point mutations with loss of func-
tion effect.

Metaphyseal chondrodysplasia
Heterogenous group of diseases, with

different chromosomal location of the
genes and different molecular pathogenesis:
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Jansen type 3p22-p21.1 (parathyreoid hor-
mone receptor gene), with missens point
mutation, Schmid type 6q21-q22 (collagen
type X alfa 1 chain), with missens or non-
sense point mutations and deletions, and
Mc Kusick type 9p13 (RNA component of
mitochondrial RNA processing endoribonu-
clease), with insertions and duplications
in the promotor region or missense point
mutations in the coding region.

Multiple epiphyseal dysplasia

Heterogenous group of the AD diseases
with different chromosomal location - type
I: with chromosomal location 19p13.1, the
gene COMP encodes an extracellular pen-
tameric calcium binding protein in devel-
oping bone and tendon, cause the more
severe Fairbank forms of MED with severe
hip involvement, there are missense point
mutations with dominant negative effect,
this is the connection to the pseudoachon-
droplasia., type 2: with location 1p33-p32.2,
this is gene for collagen type IX alfa 2 chain,
mutations include splice point mutations
with probable dominant - negative effect,
the mutations lead to shortened collagen
IX chains (truncated protein ) and result is
abnormal mature collagen IX assembly, with
relatively mild Ribbing type MED, and type
3:20q13.3 this is mutation collagen type IX
alfa 3 chain, splice site point mutations with
probable dominant - negative effect, which
lead to shortened collagen IC chains and
relatively mild Ribbing type.

Osteogenesis imperfecta —
heterogenous group

This is mutation of collagen type I alfa
1 chain or rarely collagen type Ialfa 2
chain mutation, or another non collagen

mutations at atypicall forms. Chromosomal
locations are 17q21.31-q22 or 7q22.1 respec-
tively. Mutational spectrum include point
mutations and deletions with loss of func-
tion (zero effect), missense mutations,
exon skipping mutations, insertions and
deletions are with dominant negative effect.
Most cases of OI are heterozygous muta-
tions in one of the type I collagen genes.

Osteopetrosis

Heterogenous group, according to age
of onset and severity, benign tarda form
is located to 1p21 AD inherited, but gene
is unknown, severe congenital form with
location to 11q13.4 - q13.5, T cell immune
regulator 1 with point mutations and dele-
tions causing abnormal splicing, frameshift
and protein truncation with loss-of-func-
tion effect. One of two transcripts OC116
is specific for osteoclasts. and facilitate nor-
mal osteoclasts activity. The severe form
has own heterogenity, too. Exists another
specific 3rd form - osteopetrosis with
renal tubular acidosis in late infancy or
early childhood , with chromosomal loca-
tion 8q22, there is defect of carbonic anhy-
drase type II with missense, splice junc-
tion and frameshift mutations with loss
of function effect. Carbonic anhydrase II
have direct or indirect role in osteoclastic
resorbtive process (bone acidification).

Pseudoachondroplasia

With location to the 19p13.1 and causa-
tive gene is COMP (cartilage oligomeric
matrix protein) with point mutations and
deletions, which have dominant negative
effect. The molecular pathogenesis is simi-
lar as at the some types of MED (previous
nosologic unit).
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Pycnodysostosis

With the chromosomal location at the
1q21, this is gene for cathepsin Kand
mutational spectrum included non sense,
missense and stop codon point mutations
with aloss of function effect, cathepsin
K encodes incoded the lysosomal enzyme
cystein protease.

Spondylocostal dysostosis
and dysplasia

Heterogenous group with chromosom-
al location 19q13 with gene notch ligand
delta like 3. Mutation included insertion
and deletion (both have resulkt truncated
protein) or missense mutation. Molecular
pathogenesis included cell signalling in
mesodermal patterning in early embryonic
development

Vitamin dependent and resistant
rickets

The first group (VDDR) include two
chromosomal location 12q23.3 for 25
hydroxyvitamin D3 1alfa hydroxylasis, this
is defective step in vitamin D metabolism
and 12q12-q14 location for vitamin D recep-
tor gene. Both genes have in mutational
spectrum loss of functional spectrum. The
second VDRR group is heterogenous too,
as the previous. Chromosomal location is at
12p13.3 with gwnw for FGF 23 or Xp22.1
for the gene phosphate regulating gene
with homologies to endopeptidases on the
X chromosome. Mutational spectrum for
both nosological units is broad, previ-
ously missens mutation.

Cleidocranial dysplasia

Chromosomal location is 6p21 for gene
CBFA 1 (core binding factor, alfa subunit
1) with insertions, deletions and missense
point mnutations, which results to the loss
of function effect. Molecular pathogenesis
influence osteoblast and chondroblast dif-
ferentiation .

Ellis van Creveld syndrome

The chromosomal location is 4p16,
gene s.c. EVC eith point mutations and
deletions with a loss of function effect, AR
inheritance.

Stickler syndrome

Heterogenous group, with chromosom-
al location at 12q13.11 - q13.2, this is gene
for col 2 alfa 1 chain and nonsense point
mutations in a premature stop codon (zero
effect), or with chromosomal location at
1p21, this is gene for col 11 alfa 1 chain, with
point mutations affecting splicing, Next one
type have chromosomal location 6p21.3,
this is gene for col 11 alfa 2 chain with mis-
sense and splice site point mutation.

Trichorhinofalangeal syndrome

Three main types, type [ with 8q24.12
location, this is TRPS gene with nonsense
point mutations and insertions, type II
with 8q24.11-q24.13 is presented deletion
of multiple genes including TRPS 1 and
EXT 1 and type III at 8q24.12 shown to
have missens mutation.
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Neural tube defects

Are polygenic, with chromosomal loca-
tion 1p36.3 for gene MTHFR, with poly-
morphic missense point mutations 4q12
for gene platelet derived growth factor alfa
receptor with polymorphic promotor hap-
lotypes and 20p11.2 with PAX 1 gene with
missense point mutation.

Median cleft palate

etiologically similar as previous, it is
one part of midline defects. the m,ajority
of CP are regarded as non syndromic and
we propose the same mutations spectrum
as the previous nosologc unit.

Cleft lip and palate (CLP)

CLP occuring alone is etiologically dis-
tinct from syndromologic CLP. The major-
ity of CLP are regarded as non syndro-
mic, where the clefts occur without other
anomalies. The remaining syndromic cases
have additional characteristic features
that can be subdivided into categories of
chromosomal abnormalities, recognizable
Mendelian single gene syndromes, tera-
togenic effects and various unknown syn-
dromes. Craniofacial development is highly
complex with alarge array of genes impli-
cated. Combined with multigeniic inherit-
ance and the influence of non-genetic fac-
tors, identifying the key genes in human
CLP represents a major challenge, In addi-
tion to the direct analysis of functional
candidates, much effort hase gone into
linkage and/or candidate gene directed
association studies. A major drawback lies
in the analysis of patients with heterogene-
ous etiology, since this dilutes the chances
of finding positive gene-phenotype cor-

relations. To date four genome-wide scans
for CLP have been published, one using
sib pair analysis in an English population,
one using multiplex families of Chinese
origin, one using multiplex families from
North and South America and the other
using two large Syrian families. The four
studies do not generally concur on signifi-
cant or highly suggestive regions, probably
reflecting the diverse populations inves-
tigated. An exceptiuon to this a region on
2q, which overlaps between the Chinese
study and asubset of the American fami-
lies. A numebr of new genome scans have
been presented at the American Society of
Human Genetics 2003 meeting, including
a meta-analysis totaling 11 studies. Some
regions consistent with previous linkage
or candidate gene association studie have
been highlighted such as 2p13 (TGFA),

Osteoarthrosis

Heterogenic group, with chromosomal
location 2q12 - q13 (?), 11q13.2 - q13.3
(gene ?) and 12q13.11-q13.2 for col2alfa 1.

Osteoporosis

Heterogenic group, 7 chromosomal
location with 4 knowing genes and with
polymorphic mutational spectrum.

Key words: bone, cartilage, tendons
and teeth - causative genes - molecular
pathogenesis - mutational spectrum and
correlation to the phenotype
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ABSTRAKT

SIMULATION IN MEDICINE
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Simulation (computer modeling) is
amethod for solving the tasks changing
their states in time. The models of real
experiments are composed on a computer
and the course of model behavior is com-
pared with real experiment (real modeling
process course). Parameters and model
structure are changes to be the model
behavior the same with observed real pro-
cess (model verification). The result is
recognition of the real process rightfulness
and further the approved computer model
can be used for real authenticity prognosis.
The simulation software makes possible
easy simulation models compilation. The
simulation methods are used at many sci-
ence fields in this time. The simulation
is used at medicine praxis for simulators
compare for example for surgical execu-
tion training.

The simulation software is divid-
ed according its using in follow way:
Continuous simulation makes possible
to compare models changing their state
continuous in time and do not change
their structure, for example MATLAB,
SIMULING. The differential equation solv-
ing is typical for the continuous simulation.
Discrete simulation makes possible to com-
pare models of systems witch change their
states and structure in finite time points,
for example GPSS. The software is used
for economic and administrative tasks.
Combined discrete continuous simulation
makes possible to compare models witch
change their states continuous in time
and the structure in finite time points, for
example software CDCSIS, which will be
used in this article. Combined simulation
makes possible to compare continuous
and discrete models too. The combined
simulation is used for solving of differen-
tial equations witch change their structure
in time.

The software CDCSIS is assembled as
library of procedures at language C++.
A simulation model is compiled in this way:
blocks in language C++ is programmed
which make disposable calculation specific
situation (discrete block) and particular
calculation which is provided under cer-
tain situation (continuous block). A call-
ing of the library procedures schedules
calculations according to blocks and/or
finishing of the calculation, starting and/or
finishing of integration and graph output
or animation.

The top of article is not instruct with
any software and/or get to know a simu-
lation using at some branch but to show
a simulation advantage and simplicity on
3 examples and makes a propagation of
this scientific method. The continuous
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simulation will be performed on the model
of grippe infection (event. a other infect
illness). The discrete simulation will be
shown on hospital beds exploitation. The
combined simulation will be performed on
the model of spine bending under orthesis.

The simulation is mainly recognition
method. The parameters for algorithms
presented above can be determined just
roughly. If the simulation program is
completed then the real experiments are
modeled on computer and the computer
and real signal course are compared. The
parameters and eventual model structure
are changed to be mutually in concordance
(model verification). The known param-
eters value can be used at next science
research. The check model can be used for
prognosis of the other experiment course.

We compare at first simple simulation
model. If the comparison the model with
reality shows that the more detail model
is necessary must be the other influences
respected. For example by grippe infec-
tion model can be respected incubation
period, illness period, community struc-
ture (city or country community, age struc-
ture, degree of mutual people contact etc.).
The spine bending model can respected
free beds for acute cases, aspect of chose
a patient from queue according to illness
parameters etc. The spine bending model
can be respected soft tissue influence,
rib influences, complex spine model, non
lineal elasticity model, orthesis deforma-
tion etc.
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Prof. Eng. Jan Culik, DrSc.
Volutova 2522/16

158 00 Praha 5, Czech Republic
E-mail: culik.j@upcmail.cz

ABSTRAKT

»NORDIC WALKING -
BENEFICIAL INFLUENCE FOR
MOVEMENT APPARATUS. OWN
OBSERVATIONS”

Tomasz Karski, Jacek Karski, Janusz Lubas,
Urszula Lubas

Introduction

Tissot in France and Dega in Poland
many years ago has told - ,the exercises”
can substituted every drug / medicament,
but medicament can not substituted exer-
cises. Permanent “movement as exercise”
is beneficial not only for locomotor system
but particularly proper for cardiovascular
system.

History of “Nordic walking”

This kind of sport or kind of recreation
was developed in Finland and especially
in ,Olympic Sport Centre” in Vierumiki in
1995 by Markko Kantaneva. He described
the rules of this sport / of recreation and
presented in ,Olympic Sport Centre”.
Vierumiki is situated between Lahti and
Heinola, north from Helsinki.

How to makes "walking with sticks”

It is important proper “keeping of
sticks”, next proper loading of legs. During
“Nordic walking” is present the phenom-
enon of dismissal / release for hips, lumbar
spine, knees and feet. For upper part of
trunk and for upper extremities “Nordic
walking” gives good training for muscles.
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Practical information for "Nordic
Walking”

Every of age of patients are proper for
“Nordic walking”. The same - every time is
proper for walking. The distance for walk-
ing is 3 to 5km per day. Sometimes can be
even 5-8km. During walking it is neces-
sary to make the rest. During brakes - it is
advised to make gymnastic with sticks. It is
advised to look the pulses and care before
pain of heart.

Beneficial influences during and
after “Nordic walking”

It is beneficial for heart, for lungs,
for blood circulation and for movement
apparatus. Also is beneficial for immu-
nology and biochemical processes in the
organisms. "Nordic walking is “especially
beneficial on the beach of the see” and
particularly on the coast of Baltic.
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Abstract

The article refers to experimentally
gathered values which are necessary for
computation of human body tolerance level
for external load. Content of this article
is submitted as an original research. The
article presents resultant values of accel-
eration, impact duration and forces acting
during ablow to the head of a dummy.
Computation of human body tolerance level
is dependent on the overall acceleration of
head after the impact, applied force and
stress. We obtained correlation between
impact velocity of the impactor and dura-
tion of this impact. Further we elicited
relation of the resultant head injury to the
neck stiffness and also restraining factors
(i.e. gloves and caps). Last but not least we
aimed at the correlation between HIC,5 and
injury severity for described sorts of blows.
Both bibliography reviews and experiments
show significant factors for computations of
the tolerance level resulting from external
forces. As the most important factors are
counted not only head acceleration within
aloading phase both also detecting mag-
nitude of applied force and stress per unit
area. Course of the head acceleration and
applied force are two most significant fac-
tors for prediction of the extreme dynamic
loading of a human body.

Keywords: Biomechanics,
acceleration

injury,
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ABSTRAKT

BIOMECHANICAL ETIOLOGY

OF SO-CALLED IDIOPATHIC
SCOLIOSIS. CONNECTION WITH
THE MODEL OF HIPS MOVEMENTS
AND A CHILD’S MOTORIC. NEW
CLASSIFICATION.

Karski, T. University of Vincent Pol in Lublin

Introduction

The biomechanical etiology of so-called
idiopathic scoliosis was presented for the
first time in 1995 in Szeged as a part of
Hungarian Orthopedic Convention. Since
then, it was also presented during many
Meetings worldwide, including SICOT
(Cairo - 2003, Havana - 2004, Istanbul -
2005, Marrakech - 2007, Prague - 2011).

Methods and material

Material of 1950 children aged 3 to 18
is divided basing on the new classification.
The knowledge about the biomechanical
etiology of scoliosis presented for the first
time in 1995 was enlarged in the years
2001 - 2007. Present knowledge deals not
only the new classification (epg) of sco-
liosis, but also new tests for screening and
provides rules for the new therapy and
causal prophylaxis.

Short information about the
»models of development of
scoliosis” independent from the
type of deformity

A. Asymmetry of movements between
right and left hip (connection with
“Syndrome of Contractures” - Hans Mau),
B. “asymmetry of movement in hips, in pel-

vis and spine during gait”, C. asymmetry in
“length of time” during stand position “at
ease” - left versus right leg. The standing
mostly or only on the right leg (deciding
cumulative time), in result D. asymmetry
of growth and slowly development of sco-
liosis in region of pelvis and of spine. Here
I'would like to draw the attention to the
fact that every type of scoliosis starts to
develop in age of 2 years, when the chil-
dren start to “stand” and start to “walk”.

Groups of scoliosis in connection
with model of hips movements
»S” double scoliosis (I epg).

Model of hips movements: abduc-
tion contracture in right hip (often also
external rotation contracture and flexion
contracture) and large movement of left
hip. Both curves develop at same time.
Biomechanics: gait and permanent stand-
ing position on the right leg. This type is
connected with stiffness of spine, curves
and rib prominence. Some cases “lordosco-
liosis”. Progress.

»,C” one curve scoliosis (II/A epg).

Model of hips movements: in the right
hip the adduction is limited; in left hip the
movement is full. Biomechanics: perma-
nent standing “at ease” on right leg. Firstly,
physiological deviation and later “C” scolio-
sis appear. In older patients “degenerative
scoliosis” occurs. Without progression.

“S” double scoliosis (II/B epg).

The same model of hips movements
like II/A epg. Additionally influences: laxity
and wrong / harmful exercises in previous
therapy. Thoracic curve as secondary. No
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stiffness, no large curves, no big rib hump.
In some cases ,kiphoscoliosis”. Without big
/ important progression.

,I” scoliosis (III epg).

Model of hips movements: there
is an abduction of the right hip due to
contracture, and in the left hip there is
asmall movement. Without curves but
with large stiffness. Biomechanics: “gait”.
Permanent (at every step) enlarged rota-
tion movement, given permanent distor-
tions in “articulatio inter-vertebralis” and
as result rotation deformity with stiffness
of spine. Without progression. Problems
with performance in sport due to stiffness
in children, and back pain in adults.

Conclusions

1. Etiology of the so-called idiopathic sco-
liosis are strictly biomechanical.

2. In new classification there are: three
groups, four types (“S™I-st, “C™II-nd/A &
“S”-II-nd/B, “I"-I1I-rd epg) scoliosis.

3. For discovering the “danger of scoliosis”
or “beginning of scoliosis” we should
use the new test for screening and start
“with examination of spine” in 3% - 5t
year of live of children.

4. Causal prophylaxis is possible and it is
important and necessary for every child
in every country.
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Abstract

Swanson et al. tried to classify con-
genital hand anomalies according to the
genetic cause and reported his classifica-
tion in 1976. Since then, modifications on
this classification were made and this clas-
sification was adopted by the International
Federation of Society for Surgery of the
Hand (IFSSH). It has been used widely as an
IFSSH classification. It is relatively easy to
use this classification, but it has its own lim-
itations. The biggest one occurs in the clas-
sification of ectrodactyly. In order to solve
these problems, the authors conducted
clinical ad experimental studies and found
that there should be at least four different
types of teratogenic mechanisms of con-
genital defect of the digits. The first one is
longitudinal deficiencies due to mesenchy-
mal cell death in an early developmental
stage; the second is abnormal induction
of digital ray numbers in the hand plate
including cleft hand, central polydactyly
and syndactyly. The third is constriction
band syndrome, which is caused after digi-
tal radiations have been formed, and the
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fourth is transverse deficiency, in which
the critical period is not known. Based on
these studies, the author modified IFSSH
classification and it was adopted by the
Japanese Society for Surgery of the Hand
and is called Japanese modification of the
IFSSH classification (Japanese modifica-
tion). In this paper, the author introduced
the Japanese modification of the IFSSH
classification and described some recom-
mendations.

Key words: longitudinal deficiency,
radial deficiency, ulnar deficiency, cleft
hand, constriction band syndrome, trans-
verse deficiency, symbrachydactyly

ABSTRAKT

SURGICAL OPTIONS FOR
FUNCTIONAL IMPROVEMENT
AFTER UPPER LIMB AMPUTATION.

Georg Neff, Berlin

(former Head of Dpmt. for Technical
Orthopaedics, “Oskar-Helene-Heim”, Freie
Universitit Berlin)

Partial or total amputation of an upper
limb is always combined with aloss of
function. In many instances special surgi-
cal procedures and adequate prosthetic
devices - preserving sensory feed-back -
may improve functional capabilities for the
amputee.

A better grip after amputation of the
radial finger rays can be achieved by length-
ening of even a short “left over” of the first
metacarpal according to Matev.

After loss of all fingers “metacarpal-
isation” according to Kreuz allows for
a pincer grip by resection of the second

metacarpal, the deepening of the web with
transposition of the m. adductor pollicis
and isolation of the first metacarpal creat-
ing a new short “thumb”.

The Kruckenberg procedure after
transradial amputation consists in the sepa-
ration of radius and ulna and the preser-
vation of the essential muscles for active
opening and closing of this pincer. A modi-
fied incision acc. to Marquardt covers the
opposing tips of both branches with fully
sensible flaps. For the public a cosmetic or
a myoelectric prosthesis is adequate.

Sauerbruch’s cineplastic creates mus-
cle channels for direct voluntary activation
of aprosthesis and extented propriocep-
tive control (Childress); it applies for tran-
sradial, transhumeral and shoulder /-girdle
disarticulation.

For transhumeral residual stumps an
angulation osteotomy of the distal humer-
us according to Marquardt allows for free
range of motion in the shoulder girdle and
direct transfer of rotation to a snug fitting
prosthesis - either body- or myoelectrically
powered; with an open splint construction
instead of a closed socket much of the pos-
terior skin is ready for sensory feed-back.

Due to the proximal growth plate tran-
shumeral amputation in childhood results
in osseous overgrowth and penetration
of the bony spike. Stumpcapping with
an osseous-cartilage graft according to
Marquardt creates a “quasi” disarticula-
tion stump, prevents further osseous over-
growth and provides full weightbearing
and additional length.

For Targeted Muscle Reinnervation
according to Kuiken after (sub-) total loss
of an arm the nerves of the extremity are
implanted in surgically isolated muscle seg-
ments - e.g. of m. pectoralis major - to
gain more individual signals for control-
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ling myoelectric prostheses and - as a side
effect - islands on the skin with sensory
representation of the respective implanted
nerve. Is this already basic for “brain con-
trol” of a prosthesis?

Key words: Matev’s lengthening
of metacarpal stumps, Kreuz’'s metacar-
palisation, Kruckenberg’s forearm pin-
cer, Marquardt’s angulation osteotomy,
Marquardt’s stumpcapping, Sauerbruch’s
cineplastic, Kuiken’s targeted muscle rein-
nervation

ABSTRAKT

CEREBRAL PALSIED HAND

Mohamed AlamEldin,
Sohag university hospital, Sohag, Egypt

Key words: celebral palsy - spastic-
ity - tendon-lengthening - rehabilitation

Background

® CP is anon-specific term that include
disorders characterized by early onset
and impaired movement and posture.
It is non-progressive and may include
perceptual problems, language deficits,
and intellectual involvement. Variety of
perinata, prenatal, and postnatal factors
contribute, either singly or multifacto-
rily to CP Commonly thought to be due
to birth asphyxia; now known to be due
to existing prenatal brain abnormali-
ties. Premature delivery is the single
most important determinant of CP. In
24% of cases, no cause is found CP may
b Spastic-hypertonicity with poor pos-
ture control Dyskinetic/athetoid -abnor-

mal involuntary movement/slow worm-
like writhing, Ataxic-wide-based gait.

® The hand is an organ of both motion
and sensibility Motion is necessary for
the highly adaptive functions of pinch,
grasp and hook

Objective

To present our experience in manage-
ment of celebral palsied hand.

Indications

® Surgery is reserved for child who does
not respond to conservative therapy
or whose spasticity causes progressive
deformities

® Surgery is mostly needed in spastic-
ity, less often in athetosis and rarely in
rigidity ataxia and tremor

Methods

Orthopaedic surgery include:
® correct contractures or spastic deformi-
ties
® provide stability for uncontrolled joint
® provide balanced muscle power

Technique

® Tendon-lengthening procedures

® Release of spastic wrist flexor muscles

® Correction of hip-adductor muscle
spasticity or contracture to improve
locomotion

® Surgery is for improved function rather
than cosmetic reasons and is followed
by PT.
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Postoperative management

® Postoperative Rehabilitation is a must

® The child is tutored in activities requir-
ing lateral pulp and chuck pinch

® Occasionally, dynamic splinting to assist
a tendon transfer is appropriate.

Conclusions

Upper extremity surgery can be
rewarding and beneficial in probably
selected patients with cerebral palsy. Only
few hands disabled by cerebral palsy can
be helped by surgery. Early surgery may
shorten the period for physical therapy.
limited improvement can be expected
never enough to produce a nearly normal
hand.

ABSTRAKT

METHODS OF TREATMENT OF
CLUBFOOT. REVIEW OF METHODS
(1954-2012). RESULTS OF
TREATMENT

Jacek Karski, Jerzy Ostrowski, Leszek Gil, Jarostaw
Katakucki, Tomasz Karski

Introduction

Since the Orthopedic Department in
Lublin in 1954 (7. 12. 1954) was created up
to the present time - orthopaedic surgeon
in Lublin deals very often with treatment
of children with clubfoot. Especially since
the creation of the Department of Pediatric
Orthopedics IP AM (1.10.1970) researches
and publications have been more frequent
and bring lot of new values.

Material and method

The material from the Pediatric
Orthopedic and Rehabilitation Department
have been analyzed with details on material
from years 1970 - 2000. In the years 1970 -
2000 we have treated surgically with Turco
method with the own modifications: 1080
children, 1315 feet, 706 boys, 374 girls. We
distinguished according to the descrip-
tions of Dimeglio four types of feet defor-
mations. These are: soft-soft, soft-stiff, stiff-
soft and stiff-stiff. In our Department we
also distinguished “pure” (or “exclusive”)
clubfoot - congenital deformity and club-
foot - and other group with the neuro-
genic component (5% - 8% such cases).
This second group is particularly difficult
to treat. From 1954 (the creation of the
Orthopaedic Department in Lublin) to
1975 clubfoot treatment - was carried out
according to the old concept and has been
difficult, long and not very effective. In the
50’s and 60’s of the twentieth century has
always planned (at the outset), two or three
operational stages program (posterior and
medial capsulotomy, Achilles tendon, TP,
FHL, FDL tendons elongation, TA transfer)
and such “repetitions”.

From 1975 to 2012 only about 10% -20%
of children requires a full “operational pro-
gramm” and requires operator experience
and perfection. Now (1995-2012) - from
80% to 90% of children we are able to heal
the feet without any surgery.

Principles of treatment

We present them at points: 1. early begin-
ning of conservative corrections (manipu-
lations and plastering) - from the first/
second day after birth, 2. removal of defor-
mation according to the order - a) adduc-
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tus, b) varus deformity and c¢) the equines
deformity, 3. if necessary Achilles elonga-
tion according to Ponseti, 4. the whole treat-
ment should last for about 8-10 months of
age. The last two months (before walking) is
the time for consolidating for a good result,
5. in some percent (stiff-stiff deformation),
children outside of Lublin with insufficient
of conservative treatment before, need a full
operational program, 6. the “W” shape skin
cut - is important for future heeling - it
make possible to fully cover the wound, 7.
in some cases it is very important primary
transposition (transfer) of TA to lateral side
of foot, 8. cutting skin in “W” shape (Fig
in presentation) is an important achieve-
ment in the surgical treatment of clubfoot,
because you can cover any wound, even
such when the correction produced a large
skin defect (Fig in presentation).

Conclusions

1. Treatment of congenital clubfoot need
experiences of team

2. Correction casting (manipulation + plas-
ter of Paris) should begin in 1-2 day
after birth

3. Ponseti way of Achilles elongation is
important element of treatment of club-
foot deformity

4. Treatment must last up to 8-10 months
of age, when the child begin to walk

5. In surgery only “Lublin skin incision” is
proper and gave good result

6. Primary transfer of TA (tibialis anterior
muscle/tendon) is important in some
children

7. We must remember that in 5% - 8%
of children with club foot has coinci-
dentally (mild) paresis cerebrals infant
form, other words - MBD (minimal
brain dysfunction).

8. The result in the years 1995-2012 were:
very good 60%, good 20%, sufficient
10%, insufficient 10% with residual
adduction and varus of forefoot.

Literature by the authors
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SYMPTOMATIC TREATMENT OF
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Marik IvoD, Myslivec Radek?, Marikova AlenaP?,
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apparatus, Prague, Czech Republic
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Introduction

The lecture summarizes longstanding
experience of the authors with the compre-
hensive treatment of skeletal dysplasias (SD)
and genetic disorders. Primary SD result
from mutated genes that are expressed in
chondro-osseous tissue. Secondary SD are
caused by abnormalities of extraosseous
factors with secondary effects on skeletal
system i.e. metabolic, enzymatic and hor-
monal disorders. Incidence is estimated
0.30-0.45 per 1000 live birth. In last years,
rapid advances have been made in identify-
ing chromosomal locus and/or the molecu-
lar changes responsible for definition of
conditions that help further understand
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the pathogenesis of individual disorders.
Aims of orthotic and surgical treatment
are based on biomechanical knowledge of
growth of healthy and dysplastic skeleton,
correction of long bones and spine deformi-
ties, shortening and/or lengthening of long
bones and reconstruction of hand and foot
malformations.

Patients and methods

In years 1994-2011 the authors diag-
nosed 112 nosologic units that are cat-
egorized into 36 groups (according to
Nosology and Classification of Genetic
Skeletal Disorders: 2010 Revision). The
cohort contains 619 probands. For clas-
sification purposes the disorders are still
identified by clinical features and radio-
graphic appearance that are the basis for
aspect of closely specialized molecular
genetic examinations. For the majority of
the above mentioned patients the team
of Ambulant Centre ensures preventive
and therapeutic care and comprehensive
treatment from birth to unlimited period
of time. Clinical, anthropological, genet-
ic and radiological examination together
with laboratory examination (including
markers of bone metabolism) and also
histological, histochemical, histomorpho-
metry and electronmicroscopical investiga-
tion and dual energy densitometry were
the basic prerequisite to specify diagnosis
and monitor both course of bone disorders
and effect of individual comprehensive
treatment (paediatric, osteologic, orthotic-
prosthetic, orthopaedic and surgical, etc.).
The early right diagnosis is a prerequisite
of the most suitable therapy. The lecture
is documented with long term results of
orthopaedic and orthotic treatment.

Discussion

The final shape of skeleton of SD
patients is consequence of genetic defects,
mechanical stimuli and functional adapta-
tion of bones. Skeletal and joint deformities
or malformations are considered as arthrit-
ic disposition and lead to biomechanical
severe deformities of skeleton with prema-
ture osteoarthritis and osteoporosis and/or
osteosclerosis. Disposition to osteoporosis
and/or osteosclerosis is pathognomonic
symptom for concrete SD. Medicament
therapy is suitable only exceptionally at
some metabolic osteopathies. Symptomatic
treatment of skeletal dysplastic deformities
in childhood is early correction of both
bone deformities (by physiotherapy, brac-
ing, surgical procedures, etc.) and bone
metabolism (e.g. calciotropic drugs) with
the aim to achieve an individual ideal peak
bone mass and optimal biomechanical
properties of skeleton in adulthood.

Conclusion

Credo of authors are biomechanical
aspects of treatment. They are familiar so
with treatment of bone metabolic disor-
ders as with common and reconstructive
orthopaedic surgical procedures in disa-
bled children and adults. They have many
years experience in guided growth surgery
(total epiphysiodesis and partial or hemie-
piphysiodesis), intramedullary nailing in
osteogenesis imperfecta children and bone
lengthening.

Key words: skeletal dysplasias, genetic
bone disorders, medicament, surgical and
orthotic treatment
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Introduction

We have many years ongoing experi-
ence with orthopaedic treatment of bio-
mechanically serious limb deformities and
cases with uneven leg length. Traditionally,
angular deformities can be treated by
means of corrective osteotomy and applica-
tion of internal or external fixation. These
procedures are used in patients who are
skeletally mature and when the growth
epiphyses are closed. Osteotomy is neces-
sary for rotational correction, or when we
need the correction in more planes and/
or limb lengthening is indicated. Angular
correction or moderate length inhibition
may be achieved by other, less invasive
surgical methods called epiphysiodesis or
partial epiphysiodesis or temporary hemie-
piphysiodesis (so-called methods of “guid-
ed growth”). Epiphysiodesis is paediatric

surgical procedure used to close a growth
plate. Total epiphysiodesis is indicated in
children with one leg longer than the
other. This disorder is referred to as limb
length discrepancy (LLD). Epiphysiodesis
is performed on the unaffected extrem-
ity in scheduled time in order to pre-
vent alimb length discrepancy at the end
of growth period. Partial epiphysiodesis
(hemiepiphysiodesis) is used in cases of
valgosity or varosity (15). The aim of this
surgery is stop an abnormal growth on one
side of the epiphysis and correct an angula-
tion in the level of growth plate.

Several techniques of epiphysiodesis
have been evolved, enabling gradual cor-
rection of angular deformity and/or leg
length equalisation.

The first surgical technique of open
epiphysiodesis was described by Phemister
in 1933. Rotation of bone blocks at both
sides of the growth plate together with
curettage causes unite of the physis (16).
Blount and Clarke developed epiphyseal
stapling in 1949. They described a staple
for hemiepiphyseal arrest (2). Many other
procedures attempting to guide epiphyseal
growth have been discussed and published.

Epiphysiodesis are ranked with non-
invasive surgical procedures but there
are also some pitfalls and complica-
tions. Surgical planning for the precise
placement of the staples is complicated.
Epiphyseal stapling has disadvantages and
limitations because of staples. When rigid
staples are affected by the powerful forces
generated by growth of physis, the staples
can migrate, break or extruze (4). These
complications can lead to inadequate
correction or overcorrection of the axial
deformity or length discrepancies due to
premature unit of physis.
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Recently, anew device called the
eight-Plate guided Growth System, was
presented as an alternative to the widely
used Blount staple to perform temporary
hemiepiphysiodesis in children. The eight-
Plate Guided Growth System (Orthofix,
McKinney, TX, USA) is attached to the bone
with two screws, making it more stable.
The main advantage of the eight-Plates is
temporary slower and safe correction of
deformities in comparison with the Blount
staple (4). Anthropological assessment of
residual growth in patients with skeletal
dysplasias and genetic syndromes is usually
not precise and that is why the eight-Plate
System shapes up as a method of choice in
these cases (3).

There is a further method of epiphysi-
odesis using drilling of epiphysis that was
introduced by Macnicol and Pattinson at
the Princess Margaret Rose Orthopaedic
Hospital, Edinburgh in 1992 (11). This epi-
physiodesis using a cannulated tubesaw has
been developed to combine the precision of
the original Phemister method with newer
percutaneous methods. Epiphysiodesis is
carried out by boring of a part of a growth
plate using an X-ray intensifier for its iden-
tification. The approach is unilateral, and
requires minimal access and a fairly pro-
longed exposure to irradiation. Reinsertion
of the removed core of bone reduces haem-
orrhage from the defect and augments
arrest of the growth plate

We have not our own experience with
astapling method of reversible (tempo-
rary) epiphysiodesis. Almost twenty years
we use modified Macnicol s technique of
epiphysiodesis (11) and we present our
results. At present, we are introducing the
new eight-Plate System in Ambulant Centre
for Locomotor Defects

Methods and Patients

The drilling epiphysiodesis by modi-
fied Macnicol’s technique must be care-
fully planned with regard to timing which
is one of the most important. Bone age
(Greulich Pyle and Tanner Whitehouse
Method 3 (13) was evaluated before sur-
gery. Remaining growth was predicted
according to Anderson, Green and Messner
(1) method. In our population the remain-
ing growth data by Anderson, Green and
Messner are more precise for prediction
of the remaining growth and timing of
surgery (21). Resulting lower limb axis or
lengs of lower limb was compared with
the prediction and remaining growth after
epiphysiodesis.

Valgosity or varosity of knee joints
were assessed by tibiofemoral angle
(anthropometric measurement according
to Culik and Marik (6), special photograph-
ic method (7), and intermalleolar or inter-
condylar distances, resp. Flexion knee
deformities were assessed by a protractor
and verified by photographs.

Partial permanent epiphysiodesis
was carried out by boring of apart of
a growth plate using an X-ray intensifier for
its identification (11).

Total or partial boring (permanent)
epiphysiodesis was made in a cohort of 96
patients (107 epiphysiodesis), age 10.4 -
16.52 years. The cohort includes deformi-
ties and uneven leg length at idiopathic,
metabolic, neuromuscular, genetic, trau-
matic and developmental diseases. In sev-
eral cases the same surgical technique was
used for growth arrest and/or correction
at distal epiphysis of tibia, radius and
fibula. These indications are rare due to
alack of growth references dates.
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At present, we provided temporary
hemi-epiphysiodesis by eight plate system at
3 patients with hypophosphatemic rickets.

Results

Partial permanent hemi-epiphysiodesis
was made in acohort of 51 patients (22
girls, 29 boys) aged 10.4 - 16.5 years. Total
of 60 epiphysiodesis surgeries has been
done. Medial or lateral hemiepiphysiodesis
(deformity correction in a frontal plane)
was done in 42 patients, and ventral hemie-
piphysiodesis of distal femur (correction of
flexion deformity in a sagittal plane) was
carried out in a cohort of 13 patients.

Medial or lateral epiphysiodesis was
made in the average age 13.2 + 1.31 years
(12,53 + 1.23 years in girl, 13.84 = 1.06
years in boys). Before surgery average
intermaleollar distance was 8.04 + 2.47 cm
(range 4cm-14.5 cm). The evaluation
showed that intermaleolar distance was
decreased to 1.36 = 1.42cm by surgical
treatment. Tibiofemoral angel was normal-
ized to physiological values from 10.7 + 7.9°
(range from -15° till 25°) to 5.04 + 1.62°
(range from 3° till 8°).

We indicate ventral hemiepiphysiode-
sis of the distal epiphyseal plate of femur in
flexion knee deformities/contractures (e.g.
popliteal pterygeal syndrome, arthrogrypo-
sis congenita multiplex, cerebral palsy,
etc.). The first results of ventral hemie-
piphysiodesis are encouraging. Ventral
epiphysiodesis was made in the average
age 13.64 + 1.25 years (range 11.49-15.41
years).

Results of total permanent epiphysi-
odesis: 45 patients underwent treatment
for leg length discrepancy, 47 epiphysiode-
ses were carried out. The final shortening
ranged between 0-3.0cm, median of final

shortening was 1.0cm. The average age at
the time of total epiphysiodesis was 12.35
+ 0.91 years (median 12.31 years) for girls
and for boys 13.9 + 1.28 years (median
13.87 years). This corresponds to bone
age 12.54 = 0.7 years (median 12.6 years)
for girls and for boys 13.76 + 1.16 years
(median 13.65 years).

The values are diminished from the
average original predicted limb discrepan-
cy 2.87 + 1.34cm (min. 1.3 cm, max. 7.0cm,
median 2.5 cm).

Conclusion

The hemiepiphysiodeses or total epi-
physiodesis (in frontal and/or sagittal
plane) are the method of choice for cor-
rection of the angular deformities around
the knee and in surgical treatment of limb
length discrepancy. Anthropometry is
a necessary tool for prediction of remain-
ing growth of extremities, indication and
timing of epiphysiodesis. The exact assess-
ment of bone age, sexual maturity and
anthropometric tibiofemoral angle evalu-
ation are the main prerequisites for right
timing of this surgical procedure.

Our contribution summarizes expe-
rience with epiphysiodesis by modified
Macnicol methods, with growth of the
lower extremity and timing of the sur-
gery. As a new method of choice there is
recommended epiphysiodesis using the
Orthofix eight-Plate System (or Guided
Growth Plate) which we started to use
now. The figure-eight shaped device
(2-hole plate and screws) about the size of
a paper clip allows gradual correction of
child’s periarticular limb deformity and/or
discrepancy of leg length. Extraperiosteal
2-hole plate and screws seems to be the
appropriate method especially in the bone
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dysplasias with severe growth retardation
of the extremities where we are unable to
perform reliable prediction of remaining
bone growth.
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ABSTRAKT

EVIDENCE BASED INTERMITTENT
PNEUMATIC MASSAGE SYSTEM
(EBIPMS) ~-METHOD

Romanowski Richard Alojzy mgr
Rehabilitation Praxis. Malmoe, Sweden

Introduction

The rehabilitation method using the
EBIPMS (mean acomputer based mas-
sage), using pressure cuffs with the uni-
form compression of muscle tissue during
massage therapy of the arms and the legs.
Interactively informs on screen the mas-
sage effect in form of the muscles relaxa-
tion degree.

Purpose of the research

Purpose of the research using the
EBIPMS - method is to activate impor-
tant signaling molecule nitric oxide (NO),
which penetrates into and activates muscle
causing relaxation of smooth muscle cells
(Nobel Prize 1988). On this way NO indu-
ces synthesis of cyclic GMP, by activation
of enzyme guanylyl cycles (GC) leading to
relaxation of myosin (muscle protein) and

relaxation of the muscle in physiological
way.

The group of patients, treatment
and research using EBIPMS -
method and results:

a. The treatment of postoperative swelling
of the hands and arms, during 3 days at
the Department of Hand Surgery, reduc-
ing swelling in a physiological manner.

b. The treatment of postoperative swelling
legs after coronary bypass during 4 days
at the Department of Heart Surgery,
with good results.

c. The treatment of S scoliosis, after
2 month massage of legs and arms the
pain has stopped.

d. The treatment of postoperative para-
lyzed patient in both legs during 5 years,
after 3 weeks of massage return sensi-
bility I both big toes and after 2 month
patient can get up and go.

e. The treatment of Carpal Syndrome,
after 7 days massage of arm syndrome
has been finish.

f. The treatment of 5 year old boy with
Congenital Muscle Dystrophy, after
3 months massage of legs, the boy start-
ed crawling on the floor. The video
available for boy end for paralyzed.

Richard A Romanowski

tel +46/ 40 / 22 88 21(home)
mobil +46 / 707 / 63 40 13
richardromanowski@gmail.com
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ABSTRAKT

COMPRESSION AND
DECOMPRESSION BIOMECHANICS
OF GRAVITATION LAW IN THE
TREATMENT OF LOCOMOTION
SYSTEM

Alexej Pedan MD
TRENCIN, Soblahovska 17/4 Slovakia.

The author during his fourty year expe-
rience in myoskeletal medicine arrived to
the method ,Decompressive automobiliza-
tion in autotraction®. The method is based
on the principle to create atherapeutic
alleviation up to underpressure in order to
ameliorate the alimentation of cartilages
and discs by suction of the synovial liquid.

The activation of paravertebral and
autochtonic muscles shall stimulate the
proprio-ception from intervertebral seg-
ments. Pulling the muscles through the
periost of vertebral bodies and pressure
changes stimulate the physiological osteo-
genesis.

This biomechanics is recommended
more frequently in the rehabilitation ther-
apy particularly in chronic algic vertebral
syndrome with current osteoporosis in
senior population.

Improving the function of spine as
a balance guarantee improves the senior
space mobility and reduces the risk of falls
and the fractures rate.

ABSTRAKT

NON-UNION IN CHILDREN

Professor Galal Zaki Said,
Assiut University Hospital, Assiut, Egypt

Traumatic non-union in children is
rare. It may follow severe open fractures
with bone loss, or surgical treatment of
fractures due to inadequate fixation or
infection. Established or potential non-
union in ahealthy child with no gen-
eral or local pathology is usually treated
by open reduction and internal fixation.
Autogenous bone grafting might be need-
ed if there is bony defect or if the non-
union is atrophic. Ilizarov techniques are
helpful in older children, especially if
non-union is associated with shortening.

Non-union may follow chronic osteo-
myelitis with extensive sequestration of
the diaphysis. Large bony defects, scarring
and atrophic tapering bone ends are com-
mon findings in this type of non-union.
Surgery includes freshening of bone ends,
excision of the avascular scar tissue, strut
bone grafting and K-wire and cast fixation,
or plate fixation.

Congenital pseudarthrosis of the tibia
is the hard core of non-union in children.
In about 50% of cases there is associated
neurofibromatosis. The currently adopted
techniques in our department are: exci-
sion of the hamartomatous part of the
tibia, correction of alignment, intramedul-
lary roding and autogenous bone grafting.
Surgery on the fibula is essential, excision
of pseudarthrodis if present, or osteotomy
if the fibula is intact, followed by K-wire
fixation. Vascularised fibular graft is need-
ed if there is alarge defect of the tibia
following excision. If there is shortening
in addition, telescopic vascularized fibular
graft is a successful solution.

Non-union of the tibia in osteogen-
esis imperfecta is always associated with
severe curvature. Treatment consists of
multiple osteotomies, through small inci-
sions, with excision of bone segments to
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correct the alignment, and intra medullary
rodding.

ABSTRAKT

TIBIOTALOCALCANEAL
FUSION WITH THE HINDFOOT
ARTHRODESIS NAIL (HAN) -
EARLY RESULTS IN 44 CASES

J. Pyrc D, A. Fuchs D, H. Zwipp D, S. Rammelt D

D Department of Traumatology,
Universititsklinikum Carl Gustav Carus
Dresden, Dresden, Germany

Introduction

Arthrodesis of the ankle and subtalar
joint is a salvage option for severe hindfoot
pathologies. The use of aretrograde nail
allows stable tibiotalocalcaneal fusion even
with poor bone quality.

Objectives

The Hindfoot Arthrodesis Nail (HAN,
Synthes, Bettlach, CH) respects the physi-
ological valgus position of the calcanear
axis in relation to the distal tibia and allows
a stable fixation of the calcaneus in osteo-
porotic bone with screws and spiral blade
as distal locking options. The lateral nail
insertion intor the calcaneus decreases
the risk of injury to the medial plantar and
lateral plantar nerves and vessels.

Methods

Between June 2007 and Dezember
2011 44 patients were treated with 46
corrective tibiotalocalcaneal (hindfoot)
fusions. The mean age was 54 (32-83)

years. Indications for fusion were: severe
posttraumatic arthritis (25) and degenera-
tive arthritis (5) of both the ankle and sub-
talar joints, Charcot arthropathy (13), and
loosening of atotal ankle prosthesis (3)
with talar bone defect. Malalignment of the
ankle and hindfoot was present in all cases.
All patients were followed clinically and
radiographically after 6 and 12 months.

Results

14 patients (31%) developed postopera-
tive complications. Non-unions were seen
in 7 cases. There were three hardware
failure, one deep hematoma, five wound
dehiscence and one case of osteitis with
the necessity of surgical revision. All cases
went on to uneventful healing with one to
three revisions. The HAN was exchanged
to atibial nail in one case of non-union.
One year after surgery, 42 of 44 patients
were able to walk without crutches in eve-
ryday life, 7 of them only in domesticity.
34 patients had no or only little pain (0-2
on a 0 to 10 Numeric Rating Scale NRS), 10
had moderate pain (NRS 3-7) during their
daily activities. 39 patients (90%) described
an improvement of their life situation com-
pared to their preoperative condition.

Conclusion

Corrective tibiotalocalcaneal arthrode-
sis is aviable salvage option for patients
with severe and otherwise intractable
deformities due to severe posttraumatic
and idiopathic arthritis and dysfunction
of the ankle and subtalar joints. The short-
term results of 44 patients treated with
the HAN show a good functional outcome
despite severe deformities and pathologies.
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The medium and long-term results are sub-
ject to further studies.

Disclosure of Interest: None Declared

Keywords: Tibiotalocalcaneal Arthro-
desis

ABSTRAKT

THORACOLUMBAR FRACTURES

Mohamed AlamEldin, Sohag university hospital,
Sohag, Egypt

Key words: unstable fractures. cord
injuries. Anterior corpectomy, ligamento-
taxis

Background

The treatment of unstable fractures
and fracture-dislocations of the thoracic
and lumbar spine has long been contro-
versial. Many authors, such as Guttmann
and Bedbrook, advised nonoperative treat-
ment.Later reports, such as those by Levine
and Edwards; Bohlman; Bradford et al;
McAfee, Bohlman, and, Dubousset, have
emphasized the advantages of open reduc-
tion and rigid internal fixation with poste-
rior instrumentation.

Causes of thoracolumbar fractures are
Motor vehicle accidents (45%), Falls (20%),
Sports (15%), Acts of violence (15%), and
Miscellaneous activities (5%).

Objective

To present our experience in manage-
ment of thoracolumbar fractures.

Indications

The timing of surgery for spinal cord
injuries is controversial., Most authors agree
that in the presence of a progressive neuro-
logical deficit, emergency decompression
is indicated. Some authors advocate delay-
ing surgery for several days to allow resolu-
tion of cord edema, Compression fractures
rarely require surgery. Surgery is indicated
if PLC is disrupted Relative indications for
surgery include:

- single level lumbar VB height loss >50 %

- single level thoracic VB height loss >30 %

- combined multi-level height loss >50 %

- relative segmental or combined kypho-
sis >30

Methods

Orthopedic surgery include:
® Anterior corpectomy
- It is safe and most predictable form of
decompression
® indirect decompression
- Relies on annulus to reduce retro-
pulsed fragment through ligamento-
taxis

Technique

® Posterior
- Indirect (distraction and ligamento-
taxis)
- Direct (transpedicle or posterolateral)
® Anterior
- Following posterior decompression
with Partial / complete corpectomy

Postoperative management

® Postoperative Rehabilitation is a must
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Conclusions

® The treatment of thoracolumbar burst
fractures must be individualized.

® Canal compromise from retropulsed
bone fragments is not in itself an abso-
lute indication for surgical decompres-
sion.

ABSTRAKT

PHOTODYNAMIC THERAPY
OF FEMORAL HEAD ASEPTIC
NECROSIS

M. DUDIND, S. KURCHENKOD, A. SHASHKODV,

V. PECHERSKIY?

D Children’s Rehabilitation Center of Orthopedics
and Traumatology ,Ogonyok”, Saint Petersburg,
Russia

2 Child’s Orthopedics Center “Rodnik”, Perm,
Russia

Aseptic necrosis of the femoral head
(Legg-Calvé-Perthes disease) is aform of
osteochondritis of the hip joint and devel-
ops mainly in children aged 3-9 years,
being one of the most common causes of
their disability. Treatment of these patients
require long-term (3-4 years) unloading of
the affected joint, which does not exclude,
however, the probability of resistant strains
developing and its biomechanical viola-
tions. The purpose of this study was to
investigate the possibility of affected joints
restoration shortening with photodynamic
therapy.

Photodynamic effect lies in the excit-
ing action of a specific wavelength of light
in the pre-entered and accumulated in
the pathological tissue photosensitizer. As
a result of this interaction is a photochemi-

cal reaction, accompanied by local gen-
eration of singlet oxygen and free radicals.
Sufficient concentration of these substanc-
es leads to the destruction of abnormal
cells. It is important to note that the photo-
sensitizer selectively accumulates in tissues
with high proliferative activity (tumors,
foci of inflammation, etc.) In clinical prac-
tice, photodynamic therapy has long been
successfully used to treat cancer. For the
purpose of aseptic necrosis treatment this
method was used by us for the first time.

The study group included children of
both sexes in the II and III stages of the
disease. Photosensitizer “Photoditazin®”
(N-dimethylglucamine salt of Chlorine
E6) in the form of 0.3% gel-penetrator
was applied to the skin of the thigh in
the projection of the femoral head and
greater trochanter. After a 2-hour expo-
sure these areas were irradiated by a laser
with a wavelength of 661 + 1 nm and
a power of 2.0 W in continuous mode with
a dose of 150 J/cm? for 10-15 minutes. The
procedure was carried out 1-2 times at
intervals for at least 2 months. In addition,
all patients performed a complete unload-
ing of the affected joints and underwent
a combined treatment: electrophoresis of
Calcium and Phosphorus (to the area of
the affected joint) and Ascorbic acid (at
the lumbar spine), magnetotherapy with
constant magnetic field to the area of the
affected joint, oral Calcium supplementa-
tion, exercises and massage.

At the moment we have applied this
technique in more than 100 patients. As
aresult treatment time was reduced to
1.5-2 years by reducing the duration of
necrosis and fragmentation stages and
recovery process acceleration, that was
confirmed by radiographic studies.
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ORIGINAL PAPER BASED ON CASE
REPORT

SILICATE-CALCIUM-

PHOSPHATE CONTRIBUTES

TO THE BONE CORTICALIS
MODELLING/REMODELLING -
BIOMECHANICAL ASPECTS AND
CLINICAL RESULTS: A CASE REPORT

Matiik IV, Petrtyl M®, Myslivec R" 2, Maiikova AD,
Danesova J»

D Ambulant Centre for Defects of Locomotor
Apparatus, Olsanska 7, Prague 3, 130 00,
Czech Republic

Czech Technical University, Faculty of Civil
Engineering, Laboratory of Biomechanics and
Biomaterial Engineering, Thakurova 7, Prague 6,
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Key words: silicate-calcium-phos-
phate, Si-CAP, biomaterials, leg lengthen-
ing, healing

Introduction

It was proved that SILICATE-CALCIUM-
PHOSPHATE (Si-CAP) contributes to the
acceleration of bone modelling/remodel-
ling in bone defects.

At present, bio-mechanically severe
uneven leg length is usually indicated to
step by step lengthening by Ilizarov s meth-
od. One stage lengthening of the femur is
exceptionally indicated when the growth
is finished because of risk to damage sciatic
nerve. During growth, the epiphysiodesis
of the longer leg is indicated by clinical
anthropologist. There is long term very
good experience with abbreviation osteoto-
mies of the longer femur. But in our patient

with achondroplasia and short dispropor-
tional stature every surgical shortening of
legs is undesirable. That is why we decided
for one stage lengthening of the femur in
our patient. The surgical procedure was
carried out in 15 years and 4 months of age
when growth was finished.

The aim of our presentation is to
demonstrate and explain the fundamen-
tal conditions that accelerate the healing
of cortical femoral defects during/after
one stage 24 mm lengthening at a girl with
achondroplasia. On the other hand there
is explained a negative influence of lateral
fixation plate on bone healing because of
so-called shielding effect.

A brief case report

Achondroplasia in a Czech girl was
diagnosed by clinical, anthropological and
radiologic examination in the 1% year of
age and later was confirmed by a molecular
genetic method (the typical FGFR 3 recep-
tor mutation was proved). She underwent
step by step lengthening procedures of both
legs and both humeri. Lengthening of both
shanks on 83mm was carried out in one
stage at the age of 8 years by Ilizarov s rings.
Lengthening of right femur on 110mm at
the age 9 years and the the left femur on
85 mm at the age of 10 years were made. The
lengthening had to be stopped due to mal-
function of unilateral lengthening device
(Wagner device, medium-length) that
caused temporary lesion of bone remodel-
ling - healing of bone regenerate lasted
around one year. Lengthening of the right
humerus on 70mm and the left humerus
on 65mm was made in the age of 13 years
and 14 years, respectively. In 15 years and
4 months one stage lengthening of the left
femur was carried out. During surgery after
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one stage “Z” lengthening of diaphysis, we
applied the Si-CAP (Actifuse, i.e. novel syn-
thetic, porous biomaterial) into lateral and
medial cortical femoral defects. The short-
ening of the left femur was caused by a mal-
function of unilateral lengthening device
(Wagner device, medium-length) in the time
of previous lengthening by Ilizarov method
in the age of 10 years and consequent tem-
porary lesion of bone remodelling.

On figures, there are depicted a phe-
notype and proportionality of a female
proband, result of lengthening treat-

ment and equalization of leg length by one
stage femoral lengthening.

Figure 1A shows the proportionality
of the stature after lengthening of both
legs in 13 years of age, note shortening
(24mm) of the left leg. Figure 1B docu-
ments the proportionality of the stature
after lengthening of both humeri and the
result of one stage lengthening of the left
femur in the age of 15 years and 6 months.
Note correction of the length of legs, the
final height was 132,4 cm.

5%
R W
(sl
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Figure 2 shows rigid plate fixation of
diaphysis of the left femur, the lateral and
medial cortical femoral defects (that arose
after one stage “Z” lengthening) that are
filled up with Si-CAP (Actifuse), i.e. novel
synthetic, porous biomaterial with proved
very good osteointegration.

Figures 3A, B. X-rays of the left femur
(in AP and lateral projections) 2 months
after surgery proved incipient healing of
osteotomy and remodelling of applied
Si-CAP (Actifuse).

Figures 4A, B. X-rays of the left femur
(in AP and lateral projections) 10 months
after surgery showed healing of osteoto-
my and progressive remodelling of Si-CAP,
some granules were still recognizable espe-
cially in the proximal lateral defect of
corticalis (undesirable shielding effect of
the rigid plate). Restoration of the medulla
canal is not finished, yet.

The step by step treatment was moni-
tored by repeatable antropological meas-

urement. The comprehensive treatment
led to an increase of predicted adult high
only by 8.4cm. Description of this case
shows the most common barriers and com-
plications, which usually accompany the
lengthening operations. Observed growth
retardation was presumably caused by
stress of the patient during lengthening
procedures and because of growth hor-
mone (GH) therapy that was indicated
by endocrinologist with the aim to stimu-
late bone remodelling during and after
lengthening. GH therapy lead to premature
growth plates closing.

The global thickening of the bone
tissue (considering the integral, overall
view of the tissue) includes the sequence
(chain) of biomechanical-chemical process-
es (i.e. biochemical reactions and steady
states) whose result is the increase of den-
sity in the bone tissue (in its examined
element). A typical feature of the process
of bone tissue thickening (in its volume
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element) is that the weight unit of this tis-
sue (e.g. 1g or 1 mg) occupies less volume
than at the beginning of the thickening
process. This means that the bone tissue
has grown, i.e. its density has increased,
and thus the resultant volume change
of the bone tissue is less than zero. The
speeds of biochemical reactions are
influenced not only by chemical and
genetic effects, but also by mechanical
(biomechanical) effects. Generally, speed/
rate speed K; (of the j biochemical reac-
tion, j = 1, 3, 4, 5) is the function both of
volume changes n; of the examined reac-
tant components of the tissue molecular
mixtures and of stress changes Ap = p - Pe,
where p. is the stress in the bone tissue
element in the steady state. For the
speed of the j™ biochemical reaction
(=1, 3, 4,5) of the remodelled bone tis-
sue, the exponential equation applies:

kj = A]'c'njAp, where

Ap are stress changes in the bone tis-

sue element which take place under

the influence of primary mechanical
effects (changes of stress/strain ten-
sors, e.g. while walking);

n; are volume changes of the exam-

ined reactant components in the bone

tissue element that arose as a conse-
quence of:

a) the effect of chemical substances
(that are primarily initiated by
mechanical effects), and that cause
volume changes Njm of the examined
reactant components (e.g. by the shear
flow of the extracellular liquid in the
lacunae of osteocytes);

b)the effect of chemical substances
transformed in cells at a ,,switched-
off*“ genome mechanism which pri-
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marily (secondarily) cause volume
changes Njchp of the examined reac-
tant components;

c) the effect of chemical substances
(developed in cooperation with
a genome mechanism) which cause
volume changes Njch of the examined
reactant components; A; is a coefficient
dependent on the value of the equilib-
rium state of the tissue.

Results

Principles of thickening in the
bone tissue

1)The speed/speed rate of thickening
in the tissue in the jth biochemical
reaction (for j = 1, 3, 4, 5) initiated by
volume change n;.p, << 0, influenced
by primary chemical effects, or Mjm
<< 0, influenced by primary mechan-
ical effects is the exponential func-
tion of stress changes Ap = p - pe in
the examined bone tissue element.

2)Thickening in the bone tissue will
be retarded (reduced) when the
stress (load) Ap < 0 declines , both
in the initiation of th e thickening by
volume changes Njch ( influenced by
primary chemical effects ) , and in the
initiation of the thickening by volume
changes mi., influenced by primary
mechanical effects.

3)When the stress (load) Ap > 0, i.e.
P > Pe increases, the thickening pro-
cess in the bone will be accelerated,
both in the initiation of the thickening
by volume changes n;p, influenced by
primary chemical effects, and in the
initiation of the thickening by volume
changes n;,, influenced by primary
mechanicaf effects.

15t theorem about the retardation
of bone thickening

Provided that the changes of
mechanical stress in the tissue are
negative (Ap < 0, i.e. p < pe), thickening
in the tissue is retarded.

2nd theorem about the acceleration
of bone thickening

Provided that the changes of
mechanical stress in the tissue are
positive (Ap > 0, i.e. p > pe), thickening
in the tissue is accelerated.

1. The tissue between the bone fragments
had higher density in the medial wall
(in the left femur) while in the lateral
wall the bone density was clearly low
one.

2. Normal negative stresses were redistrib-
uted into the splint. Stress changes in
the medial wall were higher then in
the lateral wall.

3. Redistributions of the stresses (during
the healing), the rate of healing and the
bone quality are influenced directly by
bending rigidity of splints. The biome-
chanical effects in the system ,splint-
diaphysis“ regulate both the quality and
the rate of ossification.

Conclusions

One stage lengthening of the femur
on 2.0-2.5cm is method of choice for
equalization of the leg length in patients
with achondroplasia and other short stat-
ure patients with congenital or acquired
uneven length of the legs. In these cases
surgical shortening of legs is undesirable.
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The main advantage of Si-CAP (Actifuse)
application against spongioplasty is preser-
vation of iliac bone, prevention of bleeding
from another wound and shortening of the
surgery, etc.

The X-rays 10 months after surgery
proved healing of osteotomy and progres-
sive remodelling of Si-CAP in cortical gaps
even under the rigid plate.

On the basis of biomechanical rela-
tions, remodelling of medial and lateral
femoral corticalis (10 months after one
stage lengthening) under arigid lateral
plate shielding was explained.

ABSTRAKT

THE FOOT IN CHILDREN
IN KINDERGARTEN AND
SCHOOL AGE - RISKS,
DEFORMATION, HOW TO
TREAT, HOW TO PREVENT?
PROPER SHOES. KNOWLEDGE
FOR PEDIATRICIANS AND
ORTHOPEDISTS

Karski J., Kedzierski Z., Karski T., Karska K.

Introduction

A very common problem that parents
provide Orthopedic Outpatients Clinics
are their children’s foot deformities. They
may be congenital - the residual equinus
-varus deformity (recent and residual club
foot), forefoot congenital adduction but
usually flat and valgus foot are - mostly
connecting with laxity. These deforma-
tions are typically for children with MBD
(minimal brain dysfunction) and ADHD.
Parents of all respondents are asking - what
shoes best for their children?

Material

Study was based on the material 250 pre-
school (kindergarten) children and chil-
dren of the first (1 to 3) classes of primary
schools reporting to the Military Hospital
Outpatient Clinic and to the Outpatient
Clinic of Orthopaedics and Rehabilitation
Depatment Medical University in Lublin,
and to “own” Praxis.

Types of foot deformities

Two types of deformation was distin-
guish. These were: valgus deformity of
the foot and flat foot deformity often con-
nection with flat foot. The most common
cause were the mild dysfunction of neuro -
muscular (MBD) system, leading to a short-
ening of m. triceps surae and Achilles
tendon contracture (QST / quick stress
test positive). Less frequently occurred at
the same time shortening (contracture) of
pronators muscles. In all children we saw
signs of laxity too (according to Wynne
Davies scale).

Kinezytherapy and supplies
footwear in treatment

In all treated children we have used /
advice crutching’s maneuvers for the m
triceps surae and Achilles tendon, with
additionally thermo - therapy, supination
inserts for shoe for walking. Early stretching
treatment give good results, but the therapy
should be prorogated so long time, as child
growths up. For every child we plan appro-
priate footwear. In older children we have
performed operations by Grice - Green.
Yearly (1970-2012) in our Orthopaedic
Pediatric Department we carry out such
operations from 10 to 15 cases.
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Discussion and Conclusions

1. There is important to protect the fetus
and newborn against neuro-muscular
dysfunctions (from MBD)

2. Important is also relevant nursing of
infants, babies and young children to
minimize the possible occurrence of
MBD and hip dyspasia.

3. Important is early treatment - stretch-
ing exercises for hips (nursering), knees
(exercises) and feet (exercises) and use
an appropriate physiological footwear.

4. The use of souls are aditional (up to
10% treatment effect). Important char-
acteristics of a shoe while others such as
the type of foot, which made shoes, the
shape of litter, corpulence, materials and
method of implementation of the soles

5. In children, this group should be aware
of the need to monitor the knees axis
(valgus, hyperextension) and hip situa-
tion (Perthes‘ disease risk [!])

References by the authors

ABSTRAKT

FLEXIONS TEST OF TOES -

IN DIAGNOSTIC OF FOOT
INSUFFICIENCY AND
DEFORMATIONS, AS WELL AS
INFORMATION ABOUT PROGRESS
OF THERAPY

Jacek Karski, Tomasz Karski, Zbigniew Kedzierski,
Klaudia Karska

Introduction

Deformities of forefoot occur mostly
in women. There are: pes planus transvers-

es, hallux valgus, flexions deformations
of toes and pain. In all such cases patho-
logical “flexions test of toes” are observed
(described in Polish Journal in 1971 and in
German Journal in 1985). Restricted flex-
ion of toes is the cause of pain, problems
in walking and the Kohler II disease. The
types of shoes used in the years preceding
doctor’s examination are decisive for all
feet deformities and walking problems.

Material and description of
flexions test of toes

Material presented comes from the
years 1970-2011 (N) 569 patients. It refers
mostly to women aged from 20 to 80. The
following problems were observed: hal-
luces valgi, pedes plani, or pedes plano -
valgi, valgus of tarsus (hide foot), flexions
contracture of toes. In all these cases we
observe pathological flexions test of toes.

Practical information for the
flexions test of toes

Patient is lying on the back, or sitting
on the chair. Foot is maximally extended
dorsally. In such position the passive and
active range of flexion of hallux and all toes
can be proved.

Flexion from 60-90 degree - is normal
for children, flexion - 50-30 - in normal
for adults, flexion 20 - 0 degree - is patho-
logical, flexion 0 - (-) 10 or (-) 20 degrees
is a big pathology.

Method for physiotherapy
or surgery

The suitable method of treatment is
recommended in all kinds of foot deform-
ity and foot insufficiency. All patients we
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advised to perform numerous flexion exer-
cises daily. The following operative treat-
ments are performed: for the valgus deform-
ity of foot - the Grice - Green operation or
Grice - Greena - Sotirow operation, for the
talo - naviculare arthrodesis - the Sotirow,
and the Steindler method or other in the
cases of the correction of axis of halluces,
resection of metatarsal bones heads, trans-
position of tendons. Kinezytheray is useful
for all non - operative cases and in all opera-
tive cases as the post - operative treatment.

Results and conclusions

1. Flexions test of toes is a simple method
to recognize the functional situation
of the foot. This examination should
be used by all orthopedic surgeons as
well in people designing shoes for the
shoe industry. This examination is very
important in the screenings of feet in
children in every kindergarten.

2. Kinezytherapy of foot is the best meth-
od for every patient. Additionally, the
wooden shoes for adults and youth are
advised as prophylactic measures.

Literature by authors

ABSTRAKT

PRESENT LIFESTYLE, CHANGES
OF MOTOR ABILITIES AND BODY
COMPOSITION DURING GROWTH

J. Pafizkova

Obesity Management Centre, Institute of
Endoccrinology, Prague, 1, Narodni 8., 11694
Czech Republic

jparizkova@endo.cz

jana.parizkova@iex.cz

Key words: secular changes - motor
abilities - adiposity - children

Recent changes of lifestyle including
inadequate nutrition, and reduced physical
activity and work load have had a signifi-
cantimpact on somatic development - espe-
cially body adiposity along with functional
capacity and also motor abilities of the
growing organism. Relationship between
energy intake and output due to reduced
physical activity has contributed to the
increase of depot fat, and reduced also the
development of skill, endurance, muscle
strength and others. These changes have
contributed to an increasing prevalence of
overweight and obesity, which concerned
also children and adolescents. Comparison
of the level of adiposity, aerobic power,
muscle strength and skill revealed sig-
nificant negative changes since the mid-
dle of the last century up to the recent
years. International comparisons included
school children and adolescents; meas-
urements repeated during past decades
demonstrated also similar changes in Czech
children of preschool age. Skinfold thick-
ness (triceps, subscapular, suprailiac) and
motor tests (broad jump, ball throw, 20m
run) were evaluated. Significant increase
of adiposity and worsening of the results
of motor tests - especially broad jump and
ball throw were revealed in the prevailing
majority of subjects; performance in 20m
run did not change. Gender differences, i.e.
greater adiposity and reduced motor per-
formance was found already in preschool
girls. Lifestyle obviously has already been
negatively influencing children in pre-
school age; however, spontaneous active
children and/or those who participated
in special physical education classes have
always shown a higher level of motor devel-
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opment, more favourable body composi-
tion (reduced fatness), higher HDL serum
level, trend for better results of modified
step test, better body posture, and others.
Results confirm the necessity to prevent
negative development of physical fitness
along with overweight and obesity by an
adequate physical activity regime - as most
physiological factor - starting at early age.

ABSTRAKT

HUMAN BIPEDAL LOCOMOTION.
IS IT COMPATIBLE WITH THE
THEORY OF THE SURVIVAL OF
THE FITTEST

Zemkova Daniela, Hudakova O, Marik Ivo
Dept. of Paediatrics; University Hospital Motol;
Charles University

Ambulant Centre for defects of Locomotor
apparatus, Prague, Czech Republic

Orthopaedic surgeons all over the world
care for many patients with prolapse of ver-
tebral discs, spondyloarthrosis, spondylolis-
thesis, osteoporotic compressive vertebral
fractures, scoliosis, coxarthrosis, etc. every
day. All these medical problems are con-
sequences of human bipedal locomotion
and longevity. The aim of this contribution
is to acquaint the orthopaedic surgeons,
specialists in biomechanics with some new
findings concerning beginning of human
bipedal locomotion. Forty years ago it was
supposed that the human line separated
from apes 14 millions years ago. Molecular
genetics has brought dramatically different
view of human evolution. The split between
chimpanzee and man occurred 5-7 million
years ago. Undisputable evidence of biped-
al locomotion comes from the period about

3.5 million years ago (Australopithecus afa-
rensis “Lucy” from Hadar, footprints from
Laetoli). Some new findings were discov-
ered during last decade. The dating of
some excavations is similar to the time
of supposed separation between man and
chimpanzee: Sahelanthropus tchadensis
6-7 million years ago (M. Brunet et al.),
Orrorin tugenensis 6 million years ago (M.
Pickford, B.Senut). All discoverers are con-
vinced about their bipedal locomotion. We
need more findings to confirm this opin-
ion. It seems that ancestors of humans
and apes climbing up the trees used more
often erect posture and bipedal locomotion
on the ground than it was thought previ-
ously. Bipedal locomotion may have been
an adaptation to living in mixed woodland
and grassland environment. Early hominins
were bipedal but they might still have been
efficient tree climbers (Ardipithecus rami-
dus). Over many generations, early hominid
legs became longer and much stronger than
their arms. Undesirable consequences of
bipedal locomotion which are familiar to
physicians are documented in archeologi-
cal findings. Nevertheless, they occur most-
ly in postreproductive age and do not affect
the reproductive success of our ancestors.
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