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SLOVO CTENARUM ¢ A WORD TO READERS

Vazeni ¢tenari, autori a inzerenti,

dékujeme Viam za Vasi pomoc pfi tvorbé mezioborového odborného recenzovaného
casopisu , Pohybové iistroji — pokroky ve vyzkumu, diagnostice a terapii®.

V minulém roce ¢leny redakcni rady zvlasté potésila informace Rady pro vyzkum a vy-
voj vlady CR o zafazeni naSeho casopisu do Seznamu recenzovanych neimpaktovanych
periodik, vydavanych v Ceské republice. Seznam obsahuje ty védecké casopisy, ve kterych
uvefejnéné prace jsou kladné hodnoceny pro grantové ¢i védecké ucely. VE€fim, Ze tato
informace posili zdjem autorti publikovat kvalitni prace i v dal$ich letech.

Dostava se Vam do rukou jarni dvojcislo ¢asopisu 1+2/2009, kde v Suplementu jsou
publikovana abstrakta praci ze 14. Kubitova podologického dne - téma ,Biomechanika
a patobiomechanika, diagnostika a léceni vrozenych a ziskanych vad pohybového tistro-
Ji na makro-, meso-, mikro- a nano-tirovnich*, které se kona 18. dubna 2009 v Lékafském
domé v Praze (Sokolska 31, 120 26 Praha 2).

3.-5. zafi 2009 plinujeme tfidenni symposium The 11" Prague-Sydney-Lublin
Symposium - topic ,Orthopaedic Antropology*, které se bude konatv raimci V! International
Anthropological Congress of Ales Hrdlicka (www.anthropology-hrdlicka2009.cz).

I toto symposium se uskutecni v Lékarském domé v Praze. Abstrakta pfednesenych
praci budou uvefejnéna v Suplementu dvojcisla Casopisu 3+4/2009. Veskeré informace
pro zdjemce o ucast na tomto vyznamném mezindrodnim kongresu, ktery se kona 1x za
10 let naleznete na webové doméné SPT CLS JEP wWww.pojivo.cz. Zde v ziloZce ,casopis
Pohybové ustroji“ jsou dostupna jednotliva ¢isla a dvojcisla casopisu véetné Suplement od
roku 1998 do roku 2008 ve formatu PDF.

Jako v dfivéjsich letech je pfedmétem a hlavnim poslinim casopisu publikovani praci
vychazejicich z vyzkumu pojivovych tkini, prace orientované na biochemickou, morfolo-
gickou, genetickou a molekularni diagnostiku a kostni metabolismus u vrozenych chorob
pohybového ustroji i ziskanych vad. Dale prace klinické, tykajici se symptomatické 1écby
metabolickych kostnich chorob, osteoporozy, sekundirni osteoporozy, osteo/spondyloar-
trozy, kostnich dysplazii, koncetinovych anomadlii, dismorfickych vad pohybového aparitu
a genetickych syndromt, ale i jinych chorob, které ve svych dusledcich negativné ovliviiuji
pohybové ustroji v prabéhu lidského Zivota. Pozornost patii pracim z oblasti biomechani-
ky na vsech drovnich poznini (véetné nanotechnologie), neuroadaptivnim zménim ske-
letu, fizené remodelaci pojivovych tkdni v zavislosti na lé¢ebnych metodach (kalciotropni
1éky, rehabilitace, ortoticko-protetické a operac¢ni léceni), studiim muskuloskeletalnich
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a neuronalnich interakci (napf. ptisobeni celotélové vibrace), v neposledni fadé sdélenim
antropologickym, paleopatologickym a pod. Vyznamné jsou predevsim interdisciplinirné
zaméfené prace. V anglickém jazyce jsou publikovana sdéleni zahrani¢nich, ale i naSich
autorl. Zidanym doplnénim obsahu ¢asopisu jsou zprivy ze sjezdfi a konferenci. V rubrice
zpravy zvefejiiujeme oznidmeni o Zivotnim vyrodi ¢lend RR, prioritnich pozorovanich, ze
studijnich a poznavacich cest aj.

Po odchodu pana prof. MUDr. Milana Adama, DrSc. (1928-2008) jsme mezi ¢leny redakc-
ni rady pfivitali pani RNDr. Danielu Zemkovou, CSc. vyzna¢ného klinického antropologa.

Jako kazdoro¢né uvidime smérnice pro autory prispévka, kterym vénujte prosim nile-
Zitou pozornost pfi tvorbé€ Vasich védeckych sd€leni. Plivodni prace a kasuistiky doporucu-
jeme publikovat v anglictin€ s cilem zvySit zijem o nas$ ¢asopis v odborném svété. Souhrny
praci publikovanych v c¢asopisu jsou excerpovany v EMBASE / Excerpta Medica, a proto
hrny s klicovymi slovy. Souhrny pavodnich praci doporucujeme psit strukturované ¢esky
a anglicky (objectives, methods, results and discussion).

TéSime se na Vasi tvirci spolupraci béhem roku 2009.

Redakc¢ni rada

W“ i

g
SPOLECNOST 3 @
:{e] ] |
POJIVOVE 5 ‘%% i Gﬁl?'@g
E ] ODBORNA SPOLECNOST .
TKANE : ORTOPEDICKO-PROTETICKA NTNI
H ELS J.E. PURKYNE PRO VADY
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OBRAZEK NA TITULNI STRANE CASOPISU DEMONSTRUJE
TITLE PICTURE DEMONSTRATES

Obrizek na titulni strané casopisu demonstruje charakteristické rentgenologické
projevy pachydermoperiostozy (PP), a to: ztluSténi kortikalis a skler6zu dlouhych kosti
s periostdlnimi vyrtstky v distdlni krajiné kosti pfedlokti a bérce. V pokroc¢ilém stadiu jsou
nipadné rozsifené diafyzy (tzv. tubuldrni tvar) a sklerotické profidnuti spongiozy se ztlu-
$télymi tramci uspofddanymi podél tlakovych a tahovych trajektorii. Ddle ztluSténi kalvy
a baze lebni, rozSifené Celni dutiny. Zfidka se pozoruje osteolyza distilnich ¢lank prsti.

Na obrdzku jsou zobrazeny typické rentgenologické zmény na snimku ruky, nohy, kycel-
nich, kolennich a hlezennich kloubech, bércich a na lebce u dvou sourozencu, ktefi byli

léc¢eni v Ambulantnim centru pro vady pohybového aparitu v Praze (5).

Ruka

Na obrazku vlevo nahofe je RTG sni-
mek levé ruky v AP projekci 20letého paci-
enta s t€z8im prubéhem verifikoval roz-
sifeni a skler6zu distilnich konca radia
a ulny, zuZeni kloubnich $térbin, nepravi-
delny obrys karpdlnich kosti a proximalni-
ho konce metakarpt, periostilni ztlusténi
metakarpi, rozSifeni proximilniho konce
stfednich ¢lanka a prominujici ungudlni
drsnatiny distdlnich c¢lankt prstd. RTG
pravé ruky 19letého pacienta s mirnéjSim
prubéhem prokdzal krat$i distalni konec
ulny, rozsifeni distilniho konce radia a ulny
a zuzeni kloubnich Stérbin. Nepravidelny
obrys Kkarpdlnich kosti a proximalnich
konct metakarpd, stejné jako periostdl-
ni ztluSténi a tubuldrni tvar proximalnich
Clankt a metakarpi byly méné vyjadieny
nez u stars$iho bratra. Na obou snimcich je
zvétseny karpalni uhel.

Noha a hlezno

Vlevo na obrazku uprostfed a dole je
zobrazen RTG snimek pravé nohy v bo¢né
a AP projekci 20letého pacienta s téZ$im
pribéhem, nipadna je rozsihld periostil-
ni apozice metatarzi a osteoartroza hle-

zenniho kloubu. Na rozsifeném distilnim
konci pravé tibie v AP projekci a v intero-
sedlni membrané je periostalni apozice.

Lebka

RTG lebky v boc¢né projekci - nahofe
uprostied obrizku - ukazal ztluSténi kalvy,

sklerdzu baze lebni a rozsifené ¢elni dutiny.
Kolena

Na obrizku uprostfed je RTG snimek
pravého kolenniho kloubu v AP a boc¢né
projekci 19letého pacienta s mirnéj$im pru-
béhem, ktery ukazal otok mékkych tkdni,
zvétSeni zobrazeného skeletu, kortikalni
periostézu a sklerotickou atrofii spongiozy.
Zuzeni kloubni §térbiny, okrajové pfihroce-
ni a erose distilniho okraje ¢éSky potvrdilo
gonartrézu. Uprostfed dole je snimek pra-
vého kolena v AP a bocné projekci 20le-
tého pacienta s téz8im prubchem, ktery
ukazuje kromé gonartrézy zvétSeni velikosti
kosti, periostilni (kortikalni) hyperostézu
a sklerotickou atrofii spongiézy. Na snimku
v boc¢né projekci je zobrazen otok mékkych
tkani, separace tibidlni apofyzy, kalcifikace
ve §laSe m. quadriceps, eroze dolniho okraje
¢ésky a predniho okraje distidlniho femuru.
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RTG snimky z archivu Ambulantniho centra pro vady pohybového aparitu s.r.o., Olsanska 7, Praha 3

Tibie

Na obrazku vpravo od snimku lebky je
RTG snimek pravého bérce v AP a boc¢né
projekci 20letého pacienta s t€zS§im prabeé-
hem, ktery prokizal periostilni ztluSténi
a sklerozu, profidnuti spongidzy s hrubou
tramdcinou, diafyza tibie v obou projekcich
byla rozSifend, tubularniho tvaru.

Kycle

Na obrizku vpravo nahofe je RTG sni-
mek levého kycelniho kloubu v AP projekci
19letého pacienta s mirnéjSim prabchem.
Vpravo uprostfed je snimek levého kycel-
niho kloubu v AP projekci 20letého pacien-

ta s t€z8§im prabchem. Oba snimky doku-

mentuji zazZeni Stérbiny kycelnich kloubu,
mirné oplosténi hlavic femort a malé okra-
jové osteofyty. Sklerotické pruhy byly pozo-
rovany na dolnim okraji kycelnich kosti
a podél hornich okraju stydkych kosti.
Vnitfni kortikalis kr¢k obou femorti v ob-
lasti Adamsova oblouku byla ztlustéla.
Vpravo dole je na obriazku RTG snimek
pravého kolene v bo¢né projekci a levého
kycle v AP projekci pacienta s téZ$im pru-
béhem ve 29 letech. Oba snimky ukazuji
difusni progresi sklerdzy, struktura trim-
Ciny je zcela nezfetelnd, kloubni Stérbina
kycelniho kloubu je vyrazné ztZena.
Pachydermoperiostoza (MIM 167.100)
byla puvodné popsana jako ,hyperostose
des gesammten Skelettes“ Friedrichem v ro-
ce 1868 (2) a pozdé¢ji objasnéna Touraine
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et al. v roce 1935 (10). V Ceské republice
byl prvni pfipad popsin Charvitem a Ma-
fatkou v roce 1946. V roce 1989 Mikova
uvadi, ze do roku 1980 bylo dokumentova-
no celkem 170 pfipadt (6). Terminologie
onemocnéni neni jednotnd a miZeme se
v literatufe setkat s ndsledujicimi syno-
nymnimi ndzvy: hyperostosis generalisata
with pachydermy, primary (idiopathic)
hypertrophic osteoarthropathy, Touraine-
Solente-Golé syndrome, acromegaloid
osteosis, acropachydermy with pachyperi-
ostosis, aj.)

Pachydermoperiost6za (PDP) byla faze-
na mezi kostni dysplazie s naristem korti-
kalni tkdn¢€ a zvySenim kostni density v kra-
jin€ diafyz bez zmén modelace metafyz (3).
Podle soucasné platné Nosologie a klasifika-
ce genetickych kosternich poruch - revize
20006 je zatazena do skupiny 23 ,Increased
bone density group with metaphyseal and/
or diaphyseal involvement® (9).

Klinické priznaky

Trias klinickych symptomt zahrnuje
vrascitou ztlustélou kiiZi na cele (pachyder-
mie), akromegalii (s dispropor¢né dlouhy-
mi koncetinami) a palickovité prsty rukou
a nohou s hyperplazii mékkych tkani a pe-
riostdlni ztlusténi (hyperostozu). K dalSim
pfiznakim patfi: pachydermie obliceje
a horni ¢asti trupu s velmi hlubokymi naso-
labidlnimi ryhami a vraskami Cela, ¢aste¢na
ptoza vicek, hyperhidr6za rukou a nohou,
hyperplazie mazovych zliz se seborhoickou
dermatitidou obli¢eje. K dal§im projeviim
patii bolesti kloubd, relativné nezanétliva
synovitis kolennich, hlezennich a zapést-
nich kloubti, gynekomastie a endokrinni
abnormality, o¢ni vady, hypertrofie a vie-
dy Zzaludec¢ni sliznice, ductus arteriosus
patens, aj. Castd je zvy$end tinavnost.

Dédic¢nost

Dédic¢nost se uznava jako monogenni
mendelovskd. Vétsinou se jednd o autoso-
mdlné dominantni formu, ackoliv existuji
autosomalné recesivni typy s variabilni-
mi projevy. Tento syndrom byl popsin ve
vSech etnickych skupinich. T€ZS8i projevy
jsou u muzi. Pfiblizné u 40 % pfipadu je
pozitivni vyskyt u pribuznych v rodokme-
nu, existuje ovSem intrafamilidrni variabili-
ta s raznymi projevy syndromu (7). Projevy
PDP mohou byt netplné, néktefi clenové
rodiny mohou mit pouze kostni symptoma-
tologii bez koznich projevi a naopak (1).
Autosomilné recesivni typy se 1isi od auto-
somdlné dominantnich forem rtstovou
retardaci, ¢asnymi viedy a akroosteolyzou
koncetin s druhotnymi kontrakturami.

Prubéh a prognoéza (8)

Symptomy se objevuji okolo puberty
a pomalu progreduji. Pfiblizné po 10 letech
se choroba stabilizuje. Excesivni novotvorba
kosti muze vest k prevodni nebo neuro-
genni ztraté sluchu, poruchim rovnovihy
z poskozeni vestibuldrniho aparitu a k neu-
rologické symptomatologii v disledku ziZe-
ni intervertebrialnich foramin. ZtluSténi
oc¢niho bulbu muze byt tak tézké, Ze brani
vidéni. Zivotni prognoza, intelekt a télesnd
vyska byvaji normalni. V lé¢eni hyperosto-
zy se uspé$né uplatiiuji bisfosfonaty (4).
Z hlediska autosomdlné recesivni dédi¢nosti
u obou zde demonstrovanych sourozencu
s PP klasifikujeme zdvaznost postizeni jako
méné zivainé, protoze nebyla pozorovina
rustova retardace, akralni ulcerace a akroos-
teolyza se sekundarnimi kontrakturami hor-
nich a dolnich koncetin. U obou sourozenct
je stredné zavazné omezeni hybnosti kycel-
nich, kolennich a hlezennich kloubu (5).
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TITLE PICTURE
DEMONSTRATES

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

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

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

In Czech patients from two no-rela-
tive families the R275C mutation in the
COL2A1 gene was verified as the cause of
a specific type II collagen disorder that was
delineated as Czech dysplasia.
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ABSTRACT

Tunnelling nanotubes (TNTSs), that directly connect separated neighbouring cells, may
offer a very specific and effective way of intercellular transport and communication. Our
experiments on T24 cell line show that TNTs can be divided into two types with respect
to their biochemical characteristics and the nature of the process of their formation. The
nanotubes of type I are shorter, more dynamic and contain actin filaments. The nanotubes
of type II are much longer, more stable, have cytokeratin filaments. On the nanotubes of
both types small vesicles were found as an integral part of the nanotubes (i.e. dilatations
of the nanotubes). The dilatations of type II nanotubes do not move along the nanotubes,
while the nanotubes of type I have frequently dilatations (gondolas) that move along
the nanotubes in both directions and may be formed in different ways. Both TNTs by
themselves and the transporting gondolas were proposed to be involved in intercellular
communication.

Keywords: tunneling nanotubes, T24, intercellular connections, cell-to-cell
communicaton
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CELL-TO-CELL COMMUNI-
CATION AND TUNNELING
NANOTUBES

Cell-to-cell communication is one of the
fundamental processes in the development
and homeostasis of multicellular organisms.
For that purpose organisms have evolved
diverse mechanisms to communicate on the
level of connected or/and spatially separa-
ted cells. The most common mechanisms
depend on secretion of diffusible signal
molecules (like hormones, growth factors)
that bind to specific receptors in/on target
cells in juxta- (accross gap junctions), para-
and endocrine signaling as well as synaptic

signaling [1]. A few years ago a novel type
of cell-to-cell connection was discovered,
where two spatially seperated cells are con-
nected by a long, thin tubular membranous
structures [2]. They were named tunnelling
nanotubes (TNTs) and are now called nano-
tubes. They were later found in cultures of
other cell types [reviewed in 3, 4, 5], inclu-
ding epithelial cell lines [6]. The diameter
of the nanotubes ranges from 50 to 200 nm
and their length can be more than 100 um.
Nanotubes may represent a novel route
of cell-to-cell communication, since throu-
gh nanotubes different cellular material
is transported - from signaling molecules
(Ca?"), soluble cytoplasmic proteins and

Figure 1: A phase contrast image of subconfluent T24 cells. Cells have numerous vacuoles (grey-
-white circular structures in cells, marked by white arrow) and inclusion bodies (black circular
structures in cells, marked by black arrows). Individual cells are connected by membranous nano-
tubes (wider white arrow).
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Figure 2: Subconfluent T24 cell line. Membrane at the leading part of the cells is punkered (white arro-
ws) and dinamically changes its shape. Neigbouring cells are connected by nanotubes (black arrow).

membrane proteins (i.e. F-actin, gangliosi-
de GM1, HLA-A receptor) to cell organelles
(i.e. mitochondria) [2-6] and viruses (reto-
viruses, HIV-1) [7, 8].

In our studies phase contrast, fluores-
cence, and electron microscopy were used
to study formation and stability of nanotu-
bes that bridge two neighbouring urinary
bladder epithelial cells T24.

MORPHOLOGY AND
CHARACTERISTICS OF T24
CELL LINE

T24 cell line is derived from malig-
nant human urinary bladder carcinoma

[9]. Cells in vitro grow disorderly in one or
more layers with mesenchim cell morpho-
logy. Cell population consist of two main
types of cells:

1) large cells with large, round, light nuc-
lei with scarce chromatin and nume-
rous nucleoli, abundant and slightly
pyronin-positive cytoplasm (pyronin is
a ribonucleic acid dye) which is rather
poor in organelles, with a few mito-
chondria and ribosomes;

2) elongated cells with oval, darker nuclei,
with many protrusions, abundant in
chromatin and several nucleoli, more
strongly pyroninphylic cytoplasm with
numerous mitochondria and abundant
endotplasmic reticulum. Cells contain
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Figure 3: Type I nanotubes. A is a phase contrast image of live T24 cells and B a fluorescence micro-
graph showing actin labeling of the same cells after 15 min of paraformaldehyde fixation. Cell C; is
approaching cells C, and C;. The white arrows in A and B indicate short and dynamic membrane
protrusion with which the approaching cell explores its surroundings. The black arrow in A points
at protrusions that have already connected to the target cell (adapted from ref. 6)

numerous vacuoles of different sizes
with inclusion bodies sometimes pre-
sent (Figure 1). Cell membrane has
many protrusions, especially at the
basal edges of the cells (Figure 2), with
nanotubes connecting cells close toge-
ther (see Figure 1). Nanotubes are pre-
sent in subconfluent cultures, where
cells are not yet tightly connected to
one other.

STRUCTURAL CHARAC-
TERISTICS AND FORMA-
TION OF MEMBRANE
NANOTUBES

Our recent results revealed that the
nanotubes can be divided into two types
with respect to their formation, stability and
cytoskeletal content [6]. Type I nanotubes
are shorter, appear in bundles, usually are
not longer than 30 pm. They contain actin
filaments (Figure 3) and actively search the
surroundings in order to make contact with
another cell.

They start growing as filopodia at the
basal level of the cell and continue to grow
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Figure 4: A transmission electron micrograph
of an anchoring type of intercellular junction
(arrow) connecting a nanotube (n) to the pro-
trusion.

until they reach the target cell, where the
nanotube first attaches by an anchoring type
of intercellular junction (Figure 4). The
formation of direct cytosolic continuity was
proved [4, 6] even though no exchange of
membrane labels could be found between
cells [6] (Figure 5).

The actin filaments are very likely to be
involved in the growth, by helping to push
the membrane outwards, and in the stabili-
zation of the nanotubes, by giving the neck
of the nanotube mechanical support [3, 10,
11]. The growth is additionally stabilized by
accumulation of flexible membrane nano-
domains (composed of lipids and proteins)
which appear in the neck of a budding
vesicle and prefer highly anisotropic curva-
ture [10]. The separation of the budding
vesicle from the membrane is somehow
prevented and the neck prolongs into the

nanotube, pushing the vesicle at the tip of
the tube.

As this process is mediated by the
local curvature of the membrane, which
is - in turn - determined by the local
composition of the constituents, it is the
intrinsic shape of the constituents and
their interactions with the neighbouring
molecules, that differentiates between the
microvesiculation and the tubulation of
the membrane. The highly curved mem-
brane at the tip of the nanotubes tends to
accumulate ganglioside GM1 (Figure 7)
as one of the characteristic components
of membrane nanodomains referred to as
lipid rafts. Membrane rafts are small (10-
200 nm), heterogeneous, highly dynamic,
sterol- and sphingolipid-enriched domains
that compartmentalize cellular processes.
Small rafts can sometimes be stabilized to
form larger platforms through protein-pro-
tein and protein-lipid interactions [15].
The appearance of lipid rafts in vesicular
protrusions at the tip of the nanotubes
might be crucial for the attachment of the
nanotube to the target cell, because among
proteins included in lipid raft domains
N-cadherins were found [16]. These cadhe-
rins are responsible for making intercel-
lular connections between mesenchymal
cells and were also found also in urothelial
T24 cells [17] where nanotubes are fre-
quently seen [6].

Type II nanotubes can be much longer,
up to several 100 um long, they are more
stable and contain cytokeratin filaments
that provide mechanical stability. They are
formed when two already connected cells
start to move apart. Type II nanotubes
usually connect cells as single tethers and
are formed when two cells are separating
[7]. Type I nanotubes largely outnumber
the type II nanotubes.
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Figure 5: T24 cell line cell was labeled with lipophilic dye Dil and co-cultured with unlabelled T24
cells. The nanotubes of stained cells (white) attached to unlabelled cells (grey) in 4 hours. However,
even after 24 h, the Dil did not diffuse into the membrane of unlabelled cell, indicating that there is
no membrane continuity between two connected cells.

TRANSPORT VIA NANO-
TUBES AND THEIR SIGNI-
FICANCE IN CELL-TO-CELL
COMMUNICATION

On many of the connecting nanotubes
vesicular dilatations (gondolas) were found
[7]. Dilatations on type I nanotubes are
smaller (Figure 9) and are moving along
the attached nanotube in both directions.
They may be formed because of a sudden
tension (induced by diverging cells) in
the membrane at specific sites anywhere

along the nanotube where local constitu-
ents enable and favour the formation of
a dilatation. Dilatation then travels like
a wave in the direction that is energetically
favourable [6]. The dilatation may also be
with membrane engulfed organelle that is
being actively transported along the nano-
tube by actomyosin-depended mechanisms
[3, 10], or multiple small particles moving
synchronously along the nanotube.

The dilatations on type II nanotubes
are larger, usually placed in the middle of
the tube, and do not move along the tube.
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Figure 6: Schematic illustration of stabilization
of type I nanotubular membrane protrusions by
accumulation of anisotropic membrane nanodo-
mains in the tubular region. The intrinsic shape of
the nanodomain can be described by two intrinsic
(spontaneous) principal curvatures C;, and C,,.
When C,,, = C,,, the nanodomain is isotropic,
whereas if C,, # C,,, the nanodomain is anisotro-
pic [13, 14]. Bending deformation and rotation of
the nanodomain allow the nanodomain to adapt its
shape and orientation to the actual membrane cur-
vature, which in turn is influenced by the nanodo-

actin flaments

flexible main. Growing actin filaments push the membrane
nanodomain . . e o

outward. The protrusion is additionally stabilized

Cim>0Cy=0 by accumulated anisotropic nanodomains with C,,

> 0 and C,,, 0 that favour anisotropic cylindrical
geometry of the membrane. The cylindrical-shaped
anisotropic membrane domains, once assembled
in the membrane region of a nanotubular mem-
brane protrusion, keep the protrusion mechani-
cally stable even if the cytoskeletal components
(actin filaments) are disintegrated [6].

Figure 7: Vesicular dilatations on nanotubes have higher concentration of ganglioside GM1 labelled
with choleratoxin B- FITC seen as brighter labelling (arrows).
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Figure 8: In urothelial cell line T24, a long tubular structure connects cells of the two cell clusters C,
and C, (A). B is a magnified region of the area in the black frame in A. Such long, singular tubes of type
II contain thin cytokeratin filaments (arrow in C). (Figures are adapted from ref. 6).

In the past, membranous nanotubes
remained elusive because of their small
dimensions and fragility. More recent
experimental data revealed a possibility of
an important pool of membrane contained
in nanostructures. Nanotubes, as a novel
route of cell-to-cell communication, enable
cells to more efficiently transport material
and signals between cells, although it is not
yet clear how this process is regulated and
which factors influence the formation and
stability of the nanotubes.
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Figure 9:

Top: Dilatation on type I nanotube (arrow) is
travelling towards cell membrane. Such vesi-
cular dilatation moves 5 to 15 pm in certain
direction with an average speed of 40 nm per
second [7].

Left: Possible origins of gondola formation and
its movement along a nanotube. The direction
of its movement is indicated by arrows. The
vesicular dilatation of the nanotube may be
formed in different ways. In illustration 9A the
dilatation is formed because of sudden tension
in the membrane caused by diverging cells at
specific sites anywhere along the nanotube. In
illustrations 9B the distension is formed becau-
se the total volume of the enclosed material (an
organelle or a vesicle) is larger than the inner
diameter of the nanotube and it is actively trans-
ported along the filaments by motor proteins.
Transported material might also be multiple
small particles moving synchronously within
the dilatation (9C).
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Figure 10: Dilatations on type Il nanotube (arrow)
are bigger and do not move along the nanotube.
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S A\
Figure 11: A scanning electron micrograph of two T24 cells connected by nanotubes with dilatati-
ons, which are integral part of the nanotubes (white arrow). Membrane of one cell (C,) has many
small membrane protrusions, while membrane of the second cell (C,) is rather smooth with many
filopodia searching the surroundings (dashed arrow).
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ABSTRACT

In 1828, Delpech showed that, in children in growth, an orthesis increasing pressure of
the convex areas slows the growth, and decreasing the pressures of concave sides, increa-
ses it. Since then, the thing is common for arms and limbs. No one in our knowledge had
officially pointed out that these facts are also true for vertebrae.

In 2001, a patient carrying hemi-vertebra of Th5 received corset pending surgery
of removing of the wedge. But the small side grew much more than the great. Only the
abnormal vertebrae had grown up a different way right-left. The over- and underlying
vertebrae, yet subject to the same differences of pressure, remained symmetrical. Surgery
was excluded.

A boy and six girls, suffering from asymmetric congenital vertebrae, received corsets.
The measures consisted in the angle according to Cobb, in the index of Chéneau, diff-
erence between small and large side reported to the width, and in the antero-posterior
angle. After a year, the improvement neared 20% to 50%. No patient has been unchanged
or worsened.

After having proved that wedged vertebrae in scoliosis are rendered better by brace,
these data show that corsets are effective on congenital vertebral defects which are more
or less normalized.

Key words: Wedges, wedged vertebrae, half vertebrae, malformation, corset, brace,
expansion room.
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Figure 1. A_C. Six years old Girl examined in Germany in 2001. Surgery was planned, but a corset was
given to wait until age of the operation. B. Two years later, there was a tendency toward symmetry.
D. In 2007, symmetry almost total. The wedge has incorporated at block Th5_6. Notice that the left
pedicle of Tho is still missing, but that the left fifth rib is in right place and does not incommode
the young girl. Notice also that in 2001, there was a wedging of L1. In 2003, this abnormality was

completely cleared out.

NK=27,3

Figure 2: Girl carrying a wedging of her thoraco-lumbar hinge. The corset includes a left apical pres-
sure part, but also at the same level at right an expansion room much more extensive and profound
than the mere window. A year later was got an improvement of 37% of the angle according to Cobb
and 35% of the index.
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Treatment of the congenital
scoliosis by Cheneau’s brace.
The first experiences

In 1828, Delpech (3) stated that an
orthesis causing an increase of pressures
in the convex side of a deformed bone
caused also a slower growth of this part of
bone. The reverse is right for the concave
side: The inner pressures being less loa-
ded, this part grows quicker. Those laws
are used since that time for feet, ankles,
knees, hips, elbows and wrists. But we
never saw any official publication which
indicated that those laws are valid for
vertebrae. Worse: In a half promotional
half informative or formative leaflet in the
early sixties, R, J. and P. Ducrocquet (4)
had shown a diagram of brace for a Scheu-
ermann’s patient. Irrational it filled with
sadness the writer of the present lines.
The authors of the leaflet commented:
“Vertebrae are wedged and will remain
s0.” The writer of those lines has seen rela-
tively few Scheuermann’s patients. Many
of them were and many are now treatened
irrationnally . But when the treatment was
rational, pains had immediately stopped,
and the wedged vertebrae returned to
a normal form. Unfortunately, photogra-
phic equipment failed to prove it, because
it is not in my practice that I observed
these cases.

In the year 2001, one of us had obser-
ved in Germany a 6 years old girl who
carried a right vertebral wedge of Th5,
well individualized, which included a pe-
dicle surrounded by a very minimal layer
of bone. Surgery was planned, but a corset
was provided pending an ideal age for this
operation. The evolution came in form of
a sharp increase in growth of small (right)
side Th5_6. Symmetry was nearly reached

in two years and was almost complete in
six years. No surgical indication has remai-
ned. It is remarkable that only the teratoid
part of spine has followed this difference in
growth between the side subject to more
pressure and the side less pressed. The
over- and underlying, vertebrae morpho-
logically normal, remained symmetrical
although subjected to the same differences
of pressure. Only Th4, over the three defor-
med vertebrae, was slightly asymmetrical.
All threw the time, it has kept a smaller
right side compensating the remaining
underlying loss of balance (2 D fig. 1).

Owing to this healing, the team of
Evpatoria and Karkiv has treated seven
patients, a boy and six girls, drawers of
congenital abnormalities of vertebrae in
type of Side wedges.

MATERIAL AND METHODS

There was a boy and six girls; between
2 and 9 years old age. Three were drawers
of half-vertebrae, of vertebral wedges, of
mixed vertebral anomalies. The measures,
made before treatment and after a year of
port the corset, were: Angles after Cobb;
index of Chéneau: Height of great side
minus the height of the small side divided
by the width of the vertebra, multiplied
by 100. This index is independent of the
picture size from which it is calculated. The
third measure concerned frontal angle.

The corsets of Chéneau, were based
on three points systems, as much as there
were abnormal levels. At the height of each
three points system, on the other side of
the body, was a expansion chamber, repre-
sented not only by a window, but more by
the widening of this window in its centre,
suitable to expand the concave side of the

26 LOCOMOTOR SYSTEM vol. 16, 2009, No. 1+2



Figure 3: This girl with birth de ects in two levels has been fitted with a corset with headrest. It is
perfectly tolerated physically and mentally, because her parents were cautious and have introduced
brace as a toy, as a superiority on the non-drawers of corsets.

curve, hence, the small side of the abnor-
mal vertebra (Figures 2 and 3).

RESULTS

All patients have had their vertebral
anomaly changed after a year, towards sym-
metry. The improvement could be measu-
red between approximately 20% to a little
more than 50% (Figures 4 and 5).

DISCUSSION

We read yet, here or there, that the
corsets are not effective, they do not
prevent scoliosis to worsen, and they
do not reduce surgical indications. We
have heard, in 2006, said in a congress in

Poznan, Poland, that congenital scoliosis
would not be accessible to the treatment
by corset. We see a single explanation,
the authors of these assertions have never
seen a corset properly manufactured,
maintained and carried. The good corsets
include, in addition to the traditional
pressure parts, voluminous concave sided
expansion rooms where the tissues with-
drawn from convex areas must migrate.
It is important to increase over time the
volume of these spaces, owing to the fact
that it is not possible to provide a suffi-
cient volume at once. Those conditions
are not present in most of the braces we
see all over the world. The most common
error consists in believing that a window
in the wall of corset allows inbreathing
and leaking of concave tissues. It someti-
mes is true, according to the case, accor-
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ding to the surface and according to the
seat of distortions and of the window.
But almost always, the walls of windows
are so close to the concave sided skin in
neutral stance (neither inspiration nor
expiration) that they play no role in the
breathing or in the migration of concave
tissues. Critics of corsets who try to prove
that corsets are inefficient need only to
mention the statistics of bad teams. We
have already proven that, in idiopathic
scoliosis, the wedges are regressing to
61% when braces are good, well mainta-
ined and well carried (1). For the birth

defects presented here, the improvement
is total for the first German case, notable
for the seven cases during treatment, and
for those, will still continue. What evi-
dence of efficacy, for a corset, may be
better than the normalization of the form
of a bone, initially very distorted? These
seven patients have to be followed until
an age not yet determined. In the gene-
ral literature, it is accepted that a corset
must be brought up the welding of iliac
wing growth epiphyses. Concerning the
idiopathic scoliosis, we strongly deny this
rule, which is old and causes innumerable

Changes occurred in a year on the radiographs of patients

with congenital hemivertebra
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Figure 4: Wedging was bettered up to 27% of side angle, 30% of the index and 52% of frontal angle.
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recidivism. In the scoliosis of adolescents,
since age 15, once reduced the curvature
if possible at least to 25 °, patient can
be authorized to wear the corset only
by night, but it is important that port
extends until the end of the 21 st year. In
the youngest child, the question is not yet
resolved. It seems that, concerning idiopa-
thic scoliosis, if there is hypercorrection
extended to a growth spurt, the port may
be authorized only by night six months
after this spurt. After this time, one can
try to wean. Follow up will be monito-
red by means of a scoliometer and a new

corset has to be given in case of recidi-
vism. Concerning the congenital scolio-
sis, nothing is set. The young German girl,
our first case, has got a recidivism after
an unauthorized abandoning of the corset
at the age of 9 years. But everything was
put in order with a new corset. It ends at
the moment a few years before complete
healing. It appears that there is no danger
to limit, then to abandon the port as soon
as a complete straightening is obtained,
but under surveillance and on condition
to control immediately any eventual reci-
divism.

Changes occurred in a year on the radiographs of patients

with congenital vertebra
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Figure 5: Here, improvement of the cunéisation is 30%; one of the index is 23%; the frontal is 53%.
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CONCLUSION

These eight cases show that corsets
are effective, not only in the idiopathic
scoliosis (We had proved it already several
years ago, 1), but also in congenital cases.
Realignments of bones occur and tend to
normalization. A wonderful surprise, the
wedged bone react to corsets according
to the laws of Delpech, toward normality,
while the adjacent normal vertebrae grow
normally and remain symmetrical. Yet, they
are subject to the same changes of forces,
increased on convex sides and less loaded
in concave sides.
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ABSTRAKT

Lebka 40-50letého muZe z hrobu Nové fiSe Maji a Merejety v Sakkafe byla nalezena
béhem expedice Spolecnosti pro vyzkum Egypta (Londyn) v roce 1993 v Sachté XV mezi
haldou zlodéji zpfehazenych kosti BC 57 jako izolovand lebka ¢. 2. Jeji tylni kost a okra-
je prilehlych kosti jsou prodéravény velkym otvorem s nepravidelné vlnitym, hluboce
vykotlanym nebo zten¢enym zajizvenym okrajem. Jind mensi osteolytickd loZiska postihla
vlevo Supinu spiankovou, horni Celist s velkym kfidlem klinové kosti, fossu mandibularis
i incisuru mandibulae. Na pravé stran€ nelze pro postmortilni poskozeni pfipadna dalsi
loZiska urcit. Radiologie ukazuje obrovsky rozsah nejvétsi leze a vitalni reakci na jejim
okraji. Histologie z okraje velkého defektu odhalila prevazné lyticky proces se shluky
Howshipovych lakun, zbytky kostni dfené s bunéénymi elementy a misty kostni novotvor-
bu. Diagnoéza lytického metastatickeho karcinomu se jevi nespornd. Pfiklady podobnych
velkych defektti na lebkach z Gizy S 151 (Egypt), Borovcu 229/92 (Slovensko), Norregard
(Dansko) a Lisieux 128 (Francie) jsou diskutoviny ve svétle popsaného pfipadu ze Sakkary.
Velké rozméry otvort bez ucinné 1é¢by v minulosti odhaluji pfekvapivé vysokou odolnost
tehdejsich nemocnych.

Klicova slova: velké lytické defekty, makroskopie, radiologie, histologie.

ABSTRACT

Skull of a 40-50 year old male from the New Kingdom Tomb of Maya and Meryt at
Saqqara (Egypt) was found by the mission of the Egypt Exploration Society (London) in
1963. It was detected in Shaft XV in loose bones accumulation BC 57 as skull no. 2 without
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determinable postcranial skeleton. The occipital bone with adjoining structures have been
perforated by a large opening with irregularly wavy, deeply hollowed or thinned cicatrized
edges. Other smaller lytic foci afflicted on left side the squama temporallis, the maxilla
with the large wing of the sphenoid and the fossa mandibularis, as well as in the incisura
mandibulae. On right side evidence of further foci was removed by post mortem damage.
Radiology shows the huge extent of the big lesion and a vital reaction on its edge. Histology
of the edge of the big defect revealed a predominantly lytic process with accumulation of
Howship lacunae, remnants of bone marrow with cellular elements and some bone new
formation. The diagnosis of lytic metastatic carcinoma appears well founded. Examples of
similar big lytic defects on skull vaults of Giza S 151 (Egypt), Borovce 229/92 (Slovakia),
Norregard (Denmark) and Lisieaux 128 (France) are discussed in light of the case from
Saqqara. Large extent of the openings with lack of efficient treatment in the past reveals

a strikingly high resistance of the patients of the time.

Key words: big lytic defects, macroscopy, radiology, histology

UVOD

Lytické defekty na lebkich pfedstavu-
ji v paleopatologii diagnosticky problém
(Waldron 1987). Intravitalné vzniklé
mohou mit velmi rozmanity ptvod, jak
ukdzali ve své studii na subrecentnim ana-
tomickém materidlu M. H. Kaufman a spol.
(1997). Rozdélili je jednak na kongenitalni
a vyvojové, jednak na ziskané béhem post-
natdlniho vyvoje. Mezi nimi jde o leze pato-
logické, vznikl€ zanéty, nddory nebo urazy,
nebo zdmérnymi chirurgickymi zdsahy,
napf. trepanaci. Obcas vSak byvaji nalézany,
zvlasté na lebecni klenbé, prekvapivé velké
defekty, které nesou stopy intravitilniho
puavodu. Jejich interpretace byva obtizna,
protoze nam chybi klinickd dokumentace.
Napft. velky otvor v Celni oblasti na okra-
jich prilehlych obli¢ejovych kosti byl podle
pisemného ziznamu zpusoben lokdlnim
invazivnim karcinomem vyrustajicim z ¢el-
nich sint (Kaufman a spol. 1997, obr. 9).
U jinych defektli by bylo moZno uvazovat
o destruktivnim vlivu agresivnich mozko-
vych nadort, napf. ependynomu. Naproti
tomu lytické metastizy karcinomu mivaji

vétsinou mensi rozméry. Velké defekty,
zv1asté solitarni, nebyvaji vZdy jako metastd-
zy rozpoznavany. Nami rozpoznany piipad
muze byt diky kombinaci velkého otvoru
a fadou mensSich metastiz v tomto sméru
instruktivnim.

METODIKA

Paleopatologicky vyzkum nddort
vychazi z vyhledavani suspektnich nalezt
v dobfe datovanych archeologickych séri-
ich. Nejprve musi byt podrobeny dtiklad-
nému makroskopickému vySetieni. Po ném
nasleduje rentgenové snimkovini. Stile
histologické metody, z nichZ jsme pouZi-
li fadkovaci elektronovou mikroskopii
(SEM), svételnou histologii se zalitim kost-
nich trimecka do epoxidové pryskyfice
(Epon 812) pro polosilné fezy (o tloustce
2 um a laserovou konfokalni fadkovaci mik-
roskopii (LCSM), kterd umoZiiuje po obar-
veni vzorku vySetfeni tkiné s vyloucenim
mechanického poskozeni.
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ARCHEOLOGICKY
KONTEXT

Pfi vykopavkach Sachtového komplexu
XV v hrobé pokladnika Maji a jeho Zeny
Merejet, dcery krile Ramesse IL, datova-
ného do 13. stol. pf. n. 1., které provadéla
ve spolupraci s prvnim autorem expedi-
ce Spolecnosti pro vyzkum Egypta v roce
1993, byla mezi pomiSenymi kosternimi
pozustatky fady jedinci nalezena lebka
(kalvarie) oznacend BC 57-2. Patfila 40-
50letému muzi, jehoZ postkranidlni kost-
ra nemohla byt v hrobovymi zlodéji pre-
hizeném obsahu S$achty identifikovina
(Strouhal 1995) .

MAKROSKOPIE

Pomérné dobfe zachované kalvarium
vzbudilo pozornost chybenim lebe¢ni baze
a tylni kosti, z niz se zachovaly pouze okra-
je, perforované velkym pfi¢né ovilnym
otvorem posunutym ponéckud k levé strané
(obr. D). Pficny rozmér od bodu 38 mm
medidlné od pravého asterionu k bodu
20 mm nad levym asterionem dosahuje
102 mm. Pfedozadné byl defekt vétsi nez
85 mm, protoZe jeho pfedni okraj splynul
s postmortdlné odlomenou lebe¢ni bazi.

Otvor vznikl béhem Zivota, jak dokazuje
nepravidelné zvinény okraj (obr. 2), ktery
je misty zdufeny, misty vyhloubeny ¢i hrbo-
laty, misty ztenc¢eny zajizvenim. Lyticky pro-

Obr. 1 Kalvarium Sakkara XV: 57/2 s chybéjici bazi a tylni kosti v pohledu zdola a zleva
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Obr. 2 Cist okraje velkého defektu prozrazuje destrukci i reparativni zmény

s o il £ B

Obr. 3 Metastatické lozisko v levé Supiné€ spankové
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ces pfitom odstranil levy bradavkovy vybé-
zek a zadni ¢ast pravé pyramidy.

Pravdépodobné tyZ patologicky proces
vytvoril dalsi lytickd loziska - metastazy,
nejvétsi v podobé ovilné perforace (13 x
26 mm) na levé supiné spankové s krajkovi-
tymi okraji a zahrocenymi vybézky (obr. 3).
Boc¢ni sténu levé horni cCelisti prodéravél
okrouhly otvor nad tfeti stolickou (primér
11 mm), souvisejici - patrné v duasledku
postmortilniho poskozeni - s kiiZovym
defektem v levém velkém kfidle klinové
kosti (24 x 43 mm). Soucasné jsou patr-
né dvé malé perforace se zoubkovanymi
okraji v levé fossa mandibularis (pfedni 3 x
3 mm, zadni 5 X 4 mm, obr. 4).

Naproti tomu defekty na pravé strané
lebky jako odlomeni ¢dsti pravé pyrami-

dy, podlouhld perforace dolni ¢asti Supiny
spankové dosahujici k velkému kiidlu kli-
nové kosti v souvislosti s rozlomenim pra-
vého jarmového oblouku i odlomeni ¢asti
pravé cichové Kkosti jsou podle ostrych
okrajii nejspise vysledkem postmortialniho
nasili, které patrné zpusobilo i vylomeni
zbyvajici ¢asti lebec¢ni baze.

Ke kalvariu se podafilo najit presné
pfiléhajici dolni celist, jejiZz leva incisura
mandibulae byla erodovina patrné tymz
invazivnim procesem, ktery odhalil houbo-
vitou kost (35 x 32 mm, obr. 5). Jeji komur-
ky nemaji ostry, ale zaobleny povrch. Okraj
incisury je pfitom jemné zoubkovany. To
prozrazuje intravitalni ptivod i této leze.

Obr. 4 Dalsi metastaticka loZiska v levé horni Celisti a velkém kiidle klinové kosti a dvé drobné per-

forace ve fossa mandibularis
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Obr. 5 Lozisko eroze v levé incisura mandibulae

RADIOLOGIE

Rentgenovy snimek zachycuje obrov-
sky rozsah defektu a mistni zahus$téni kost-
niho stinu na jeho okrajich, dokladajici
vitdlni reakci na probihajici lyticky proces

(obr. 6).

HISTOLOGIE

Pro histologické vysetfeni byl odebran
vzorek z okraje velkého defektu v zadni
casti lebky.

V SEM jsme nalezli ve spongiézni vrstvé
loziska s rozpadlymi tramecky (obr. 7).
Soucasné€ zde reagovala kost ¢iste¢nou reo-
sifikaci, proviazenou riistem novotvofenych
trdimeckt. Na povrchu ptivodnich trimec-
ki 1ze pozorovat skupinky Howshipovych

Obr. 6 Sikmd rtg projekce ukazuje obrovsky roz-
sah defektu a misty zahusténi stinu na okrajich

lakun (obr. 8). Je patrno, Ze kostni tramec-
ky byly odbouriviny osteoklasty, vytvare-
jicimi dutiny, které se $itily ve spongiozni
vrstvé a postupovaly k vrstvé kompaktni.

Spongidzni tramecky ukdzaly na polo-
silnych fezech naruSeny aZ roztfepeny
povrch. Jde o odbourdvani kostni hmoty
zpuisobené pravdépodobné vyssim obsa-
hem hyaluronidazy v nidorovych buitikich,
zpusobujicim resorpci viapenatych soli
z kosti. Osteoklastickd lakunarni resorpce
je patrnd v podobé Howshipovych jamek.
Témito dvéma procesy doSlo k naruSeni
povrchu spongiéznich trimecku (obr. 9).

Lakundrni resorpci a mista s novotvor-
bou kostni hmoty potvrdila i metoda LCSM.
Popsané zmény ukazuji pfevahu lytického
procesu nad misty patrnou kostni novo-
tvorbou.

DIAGNOZA

Maligni charakter popsanych zmén je
zcela zfejmy. Dovoluje vyslovit diagnézu
lytického metastatického karcinomu, v mi-
nulosti nejc¢astéji nalézaného zhoubného
nadoru (zhruba v poloviné ze 188 dosud
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Obr. 7 SEM v malém zvétseni doklada lytické zmény postupujici ze spongiozy ke kompaktni vrstvé
a misty kostni novotvorbu x40

shromazdénych dobfe dokumentovanych
pfipada ze Starého svéta, Strouhal a Né-
meckova 2008). Diferencidlné dignosticky
jsme vzali v ivahu granulomy, mezenchy-
malni niddory ¢i hemoblastozy stejné jako
procesy kongenitalniho, vyvojového, zanét-
livého nebo traumatického ptivodu vcetné
trepanaci.

DISKUZE

Ve svétle popsaného nizorného ptipa-
du lze diskutovat mozZnost objasnéni nékte-
rych publikovanych podobné velkych lytic-
kych defekti v lebecni klenbé. Jako priklad
uvadime ndlezy ze ¢tyf lokalit z rtznych
dob a oblasti.
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Obr. 8 SEM povrchu tramecku s Howshipovymi lakunami x 400

Giza S 151, 4. dynastie ¢i Pozdni doba
(Guld 1995, Strouhal - Némeckova 2008),
lebka 40-50letého muze. Podobné vlnité
probihajici okraj a jeho zajizveny raz spolu
s histologickym obrazem umoznily vyslovit
tutéz diagnozu jako u popsaného pripadu
ze Sakkary (obr. 10).

Borovce, hrob (o. PieStany, Slovensko),
hrob 229/92, velkomoravské obdobi, konec
8. - zacitek 9. stol. (Sefé¢dkovid a spol. 2001),

kostra 50-60leté Zeny. Velky lyticky defekt
v zadni ¢asti lebky, stejné jako velkd fada
mensich loZisek v lebce (obr. 11) a postk-
ranidlnim skeletu i histologie pomoci SEM
provedend druhou autorkou této price
(obr. 12) potvrdily tutéz diagnozu.
Norregard (Dansko), stfedni aZ pozdni
neolit (Bennike 1985), lebka dospélého
muZe. Velky lyticky defekt na tylni a levé
temenni kosti (pramér 100 mm) ma nepra-
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Obr. 9 Ve svételné mikroskopii jsou zachyceny Howshipovy lakuny na okraji tramecku

videlné vlnity okraj s lehkymi apozicemi
novotvorené kosti (obr. 13). Brothwell
(1967) upozornil na maligni charakter leze,
Bennike (1985) naproti tomu uvazovala
o meningiomu. I pfes nepfitomnost dal-
Sich lozisek v lebce a chybéni postkranial-
niho skeletu nevylucujeme tutéz diagndzu
jako u popsaného pfipadu ze Sakkary.
Lisieux 128 (Francie), pocatek 4. stol.
n.1. (Blondiaux a spol. 1998). Lebka muze
ve véku senilis. Velky defekt na frontalni
kosti od levého zygomatického vybézku po
pravy dakryon. Okraje jsou vlnité a ztluSté-
1é, otvirky spongiozy uzaviené s prouzky
novotvorené kosti (obr. 14). Histologie
prokidzala Howshipovy lakuny a uklddini

novotvofené kostni hmoty. Mezi autorem
uvazovanymi diagndézami je i solitarni lytic-
ké lozisko metastatického karcinomu, coz
odpovida i naSemu ndzoru.

ZAVER

Zavérem je mozno vyslovit udiv nad
obrovskymi rozméry metastatickych lytic-
kych 1€zi pfes nedostupnost ucinné terapie
v davnych dobach. Lze to povaZovat za dalsi
doklad mnohem vétsi obranné schopnos-
ti organismu tehdejsich lidi ve srovndni
s dnesnimi.
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Obr. 11 Lebka Borovce 22 9/2 9 s velkym otvo-
rem v oblasti temennich a tylni kosti a dalSimi &
mens$imi metastazami

3

1B i ' /
Obr. 12 SEM povrch tramecku s lytickym proce-
sem a zachovala Howshipova lakuna x400
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Obr. 13 Defekt v levé temenni a tylni kosti kalvirie z Norregard vykazuje vlnity prubéh a kostni
novotvorbu
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TREATMENT PROGNOSIS
CULIK J.

Czech Technical University in Prague, Faculty of Biomedical Engineering

ABSTRACT

The treatment prognosis can provide medicine doctor according to health state of
patient. The prognosis of course any illness parameters can be provided on computer
from mathematic view point too according to previous time course of the parameters.
Let’s suppose that parameters in any time points were measured. The article shows the
algorithm how to determinate the prognosis polynomial or exponential functions to be
the quadratic error between the measured values and values calculated from prognosis
function minimal. The determinate function can be then used for treatment course pro-
gnosis to future.

Keywords: prognosis, treatment prognosis, prognosis software

INTRODUCTION

Let’s suppose that the illness state can be determined with any parameters, for example
the varosity and valgosity with tibia-femoral angle, the spine scoliosis with spine angle
according to Coobe. The parameters and exploration dates (times) are stored in the pati-
ent documentation.

The prognosis of the parameters course can provided medical doctor according his
experiences. If a number of the parameter were measured (minimal 2 parameters) then it
can be provided the prognosis on computer according to the mathematic view point. The
presented algorithm search a function to be the quadratic error between measured and
function values minimal. The lineal and/or quadratic polynomial functions are suitable for
short-time prediction. If the parameter value converges to a final value (correct anatomic
value) then it is suitable exponential prognosis.

The input data for computer program consist of the measuring times and the measured
parameter values. If calendar dates are put to computer then they have to be recalculated
to the time from the first time point.
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CALENDAR DATA RECALCULATION

The input values are year, month, day, hour, minute, second. The program part for
recalculation from input data to time of event can have in language C++ form:

float year0, year, month, day, hour, minute, second;

float months[12]={0,31,59,90,120,151,181,212,243,273,304,334}
//number of days from the year start

float t[10],x[10];

fscanf(..., & year, & month, & day, & hour, & minute, & second);

t[i]=(year-year0)*365.0+months[month]+day+(hour+(minute+second/60.0)/60.0)/24.0-t[0];

POLYNOMIAL PREDICTION

Let the measured points are x, xy, ..., X, and it is used prediction function

x®=a,+at+at’+..+a,t"= Zoajtf . M)
=

The quadratic error between measured and calculated values is

2
6‘—2[9@—261]1‘{] (€))
i=1 .

J=0

The extreme conditions are
os ¢ mo 3)
—:—22 x,.—Zajt,, t; =0.

It has to stand n > m. If n = m + 1 (number of points and coefficients are equal) then the
error ¢ = 0 (see (2)). Let they are denoted the average values

ixJﬁ 2 “

n

The equations (3) can be written at matrix form using formulas (4)

[Ck,f]'{“/}: {b.}. 3

The indexes &, j = 0, 1,.., m and the matrix [Ck, ]-] has dimension (m+1, m+1) and vectors
{a j}, {bj} have dimension (m2+1).
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Figurel. Lineal prognosis. Figure 2. Quadratic prognosis

The schema of lineal prognosis is at figure 1, the quadratic at figure 2.

LINEAL PROGNOSIS

The lineal version is useful for short time prognosis. The formulas (3), (4) (average values)
will be used for m = 1.

1¢ 18
by=—>x, b=—) xt,,
0 n; i 1 n; (ad}

1& 1 N
Coo=L ¢y =Co=—Dt, c,=—)1 .
0,0 L 0,1 1,0 n; i 11 nz
The lineal equations (5) have form

ay + Cop.ay = by,
Croy t €111 = by

The prognosis function is
x(@) = ay + ayl,

where

bl B Cl,ObO

=5, o= bo - co,10.
Cl,l _Co,l

If only two points were measured (n = 2) and #; = 0 (initial measurement time) then the
prognosis function has form

X, — X,
x@®)=x,+—2—"1¢
1,
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QUADRATIC PROGNOSIS

Let m = 2, n > 2, then it will be using the formulas (1), (4), (5) (the coefficient c¢ is written
with index /=& +)

- 2
2
i=1

S\H

3\'—‘
Ms

ln
x, b= ;let b, =
i=1

2
¢ =1 Clzizti’ CZ:zti’
nis i-1

The previous coefficients are set to (5) and the coefficients a; are calculated
ay = [bo(cacs - €32 + bi(€63 = €169) + b3(ci63 - ;D1/D,
ay = [bo(cycs3 - €165) + bi(cs - 632 + bs(ci¢; - ¢3)1/D,
a, = [bo(cic3 - 6% + bi(cic; - ¢3) + b3(cy - ¢D]/D,
where
D = cyc4 + 2¢165635 - €% - ¢%¢c4 - 52

The prognosis function has form

x(0) = ay + a;t + at>.

EXPONENTIAL PROGNOSIS

The exponential prognosis (see figure 3) is suitable for long-time prognosis and
if the signal converges to the final value what can be anatomic correct value. This method
supposes that in a constant time interval is a constant percentual regeneration. The prog-
nosis function has form:
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Figure 3. Exponential prognosis.

x(1) = x; +ak’ (©)
where

x; the final value

a correction coefficient, for @ > 0 the observed parameter decreases (illness repair)
and for a <0 the parameter increases (illness upset),

t treatment time

Let the values x; were measured in time points ¢, If it is known only one parameter x;
then the medical doctor can forecast treatment course according to his experiences only.
The two algorithms will be presented according to number of measured parameters, the

1t algorithm for 2 measured parameters with estimation of a final value and the 27 one if
minimal 3 parameters were measured.

EXPONENTIAL PROGNOSIS FOR 2 PARAMETERS

Let x, is parameter value in time £ = 0 and x; in time #,. One parameter must be chosen
because the 3 parameters x; g, R cannot be determined from 2 conditions only. The final value
xycan be forecasted easy. The given and forecasted values are set to (6) and from here is

a=>xy-Xp @

The expression (7) is set to (6) and calculated &

b
Ie:[xl_fo :
a
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EXPONENTIAL PROGNOSIS -
NUMBER OF PARAMETERS 7 > 2

Let parameters Xy, X;,..., X, were measured in time points #, &,..., £,,. The values x;; a, k are
search with the quadratic error method, it means to be the error ¢ minimal.

n n
- 2

=y [xt)-x] = Z[xf +ak'- x| .

i=1 i=1
The necessary conditions of extreme are
o¢
=2
oa

where b, = k% The parameters of the prognosis function (6) are

> (x,b, +ab] - xb,)=0
i=1

xp=x. - ab,

> @ - 3)b,
_ =

> 0,-00,

i=1

where they were denoted

1& 1&
xc:;Z’xi’ bc:;;bl

i=1
If the parameter & is known then the values b,, x,, b, a, x;and final the error € can be
solved. The parameter 2 can be computed with help the iteration halving interval method
according to the follow algorithm (&,, &, are new and/or previous approximation):
1. Initial values:
k= ko,
step =0,1 ky,
& =¢eR),
B =true.

2. The new approximation is solved with step-by-step operation
kRy=RkRi+s tep,
Er=¢& (kz)

3. Monitoring if the new approximation gives the less error
if & < ¢1then (B = k3, £, = £, and continue from the statement 2).

4. The error increases; the calculation with appositive step= -step will be tried
if B then (step = - step, B = false and continue from the statement 2)
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5. The result is near from the error
extreme, the iteration process will be con-
tinue with the half step

step = step/2, B = true,
if step > step,,;,, then continue from the
statement 2.

6. The result is average value from the
last two iteration steps

k=(k +ky/2.

Stop of calculation.

DISCUSSION

The presented mathematical prog-
nosis method can be used as complement
of medical doctor opinion. The prognosis
supposes continuous course of illness with-
out acute repair or setback health state. The
lineal and quadratic prognoses are suitable
for short-time prognoses. The exponential
prognosis is suitable if it is supposed that
the health state converges to a final state. If
an acute change at heath state is observed
then this time moment has to be consid-
ered as the treatment origin.

CONCLUSSION

The presented algorithm was interpre-
ted on computer. The program is compiled
at a conversation form. The user must
answer to follow questions - prognosis

type:

Menu

1 lineal prognosis,

2 quadratic prognosis,

3 exponential prognosis,

Number of input parameters and mea-
surements

number of parameters,
number of measurements.

If the answers are denoted &, 7 then the
computer asks 7 times

dd mm yyyy ps, -, Pe

where dd,mm,yyyy is calendar date of
measurement (day, month and year) and
p; are measured parameters. Now the com-
puter asks for calendar date of requested
prognosis at form dd mm yyyy. If the
answer is ‘00 00 0000’ then the calculation
process finishes.
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REAKCNI CAS NA NAHODNY PODNET
VYZADUJICI KOMPLEXNI MOTORICKOU
ODEZVU - PILOTNI STUDIE

REACTION TIME ON RANDOM STIMULUS THAT
REQUIRES COMPLEX MOTOR RESPONSE -
PILOT STUDY

STRAUS J., DANKO F.

Katedra kriminalistiky Policejni akademie CR v Praze

SOUHRN

Studium doby reakce je duleZity parametr pro posouzeni moznych pohybovych reakci
osoby, zejména ve forenzni biomechanice. Cinitele determinujici reak¢ni ¢as lze klasifiko-
vat podle mnoha kritérii, pficemz mezi relevantni jak z hlediska teorie, tak z hlediska praxe
se povazuji alkohol, stimulujici 1€ky, resp. drogy, v€k, trénink, inava, prostorova orientace
vici podnétu, varovani prichdzejiciho stimulu a tenze. V dalSim nds primdrné zajimala
otdzka zmény reak¢ni doby vlivem hladiny alkoholu. V ¢lanku jsou prezentoviny vysledky
vyzkumu, v némz byl zjiStovan vliv doby reakce na nahodny podnét vyZadujici komplexni
pohybovou odezvu. Vysledky jsou prezentovany v grafickych zéavislostech. Bylo zjiSténo,
Ze do hladiny alkoholu 0,3 promile se reak¢ni doba v podstaté neméni, pak se prodluzuje
kvadratickou funkci

Klicova slova: reak¢ni Cas, alkohol, motorickd odezva, forenzni biomechanika

SUMMARY

Reaction time research is an important parameter for the examination of possible
human motor responses, especially in forensic biomechanics. Factors influencing the
reaction time can be classified by many criterions. The most relevant theoretical and
practical factors are alcohol, stimulating drugs, age, training, fatigue, subject’s orientation
towards stimulus, warning of incoming stimulus and psychical tension. Primary, we were
interested in impairment of human’s reaction time as a result of alcohol administration.
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This article refers to presentation of results of our pilot research project, which treats of
the reaction time on random stimulus that requires complex motor response. Results are
expressed in graphical relationships. We found no impairment up to 0,3%o. BAC, but overall
relationship is expressed by quadratic regression.

Keywords: Reaction time, alcohol, motor response, forensic biomechanics

-

UvVOD

Volni reakce na podnét jsou mnohem
slozit€jsi nez reflexy a vyzaduji ucast vys-
$ich mozkovych funkci. Pfi volnich reak-
cich je signal z oka nebo jiného smyslového
organu, resp. n€kolika smyslovych orgiant
zaroven, posilin do motorickych center
mozku, kterd jej zpracuji, ur¢i podstatu
odezvy a transportuji dany pokyn svaliim,
jejz nasledné vykonaji reakci, a to po uply-
nuti urcitého casového intervalu. Na zada-
ny podnét v§ak nereaguje ¢lovék svalovou
reakci bezprostfedné, ale s urcitym zpoz-
dénim. Délka reakcni doby je fyziologicky
ohranic¢ena a do jisté miry ovliviiuje rych-
lost celého pohybového ukonu (fakticky
celkového trvani pohybu), coZ je nesmirné
dulezité zejména pro pohybové akty velmi
kriatkého trvani, fadové sekundy. Reakcni
rychlost je také mimofdadné vyznamna pri
feSeni vybérovych motorickych cinnosti,
pfi nichz dochdzi k zapojeni velkych sva-
lovych skupin. Ve forenzni biomechanice
se v poslednich letech ukazuje jako velmi
aktudlni otdzka feSeni vnéjSich a vnitfnich
vlivii na reak¢ni c¢as. Jako aktudlni faktor
povazujeme zejména vliv alkoholu na cas
rozhodovani, tj. dobu reakce slozitou moto-
rickou odezvou [16].

POJEM REAKCNIHO CASU

Nejjednoduseji vzato je reakéni doba
cas, ktery uplyne od pocitku vnimani pod-
nétu do pocitku vykonivini odezvy na
tento stimul [16]. Rozsifeny pojem reakc-
ni schopnosti pfinesla publikace Human
Factors Design Handbook [19] vymezuji-
ci jednoduchy reakcni Cas jako nejkrat$i
mozny ¢as mezi momentem, kdy smys-
ly detekuji podnét a Casem, v némz télo
za¢ne vykonavat odezvu, pricemz komplex-
ni reakéni doba zahrnuje aditivné proces
lidského mysleni. Dadle je charakterizovin
tim, Ze ulohu, jejimZ vystupem ma byt kom-
plexni reakc¢ni cas, tvoii nékolik stimult
s odlisnymi mody odezev.

Distribuce jednoduchych reakcnich
Cast a vybérovych reak¢nich casu s jed-
noduchou motorickou odezvou odhaluje
ten fakt, Ze vizudlni informacni proces je
nejdtilezitéjsi ¢asti reakéni schopnosti ¢lo-
v€ka. Vybérovy reakcéni ¢as navic zahrnuje
proces rozhodovani, ktery logicky zapfici-
fuje zpozdéni, ¢imZ v porovnani s jedno-
duchym reak¢énim casem vzrista celkova
reak¢ni rychlost. Navic ¢as potfebny pro
rozhodnuti je nejvice variabilni jako kom-
ponenta reak¢ni rychlosti. Nicméné pravé
tento rozdil poskytuje aproximaci urceni
intervalu doby rozhodovini, a sice podle
konkrétnich podminek, resp. poctu a dru-
hu pusobicich faktori, jejichZ vyznam bude
v této praci dile podrobné rozpracovian.

Jako nejpodstatnéjsi faktor zde vystupuje
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druh podnétu, nebot pravé potieba ¢inéni
rozhodnuti na zikladé vice ¢i méné stan-
dardniho podnétu ¢ini tuto komponentu
nestilou oproti komponentim jinym [9].
Celkovy reakc¢ni Cas lze vyjadrit jako
soucet doby trvani vizualni percepce a do-
by trvini rozhodovini, na néz bezprostfed-
né navazuje samotnd motorickd odezva.
Vizuilni percepce zahrnuje interval potieb-
ny pro detekci stimulu od doby, kdy jej bylo
mozné detekovat, zatimco doba rozhodo-
vani reprezentuje ¢as potiebny pro vybér
a rozhodnuti o odezvé€. Poté télo zapocne
vykon pfislusné odezvy. Nad ramec defi-
nice reakéniho Casu se stavi ¢as potfebny
pro svalovy pohyb, ktery nicméné tvori
neopomenutelnou kategorii, nebot zkou-
mani pouze reakcéni rychlosti bez zijmu
o motorické odezvy by pozbylo pro forenz-

ni biomechaniku praktického vyznamu.
Vyjadfeni reak¢ni rychlosti v terminech
téchto komponent je nasledujici:

L,=1,+1,

kde t, - reakCni Cas
t, - Cas potiebny pro percepci
t. - Cas potfebny pro rozhodovini

Kategorizace reakc¢nich ¢asi

Klasifikacni schéma reakc¢nich casi,
z néhoz experti stile vychazeji pfi deskrip-
ci a rozliSeni mezi rychlostmi reakce, l1ze
vymezit [10]:

jednoduché - skladajici se ze samot-
ného podnétu, na néjz subjekt odpovida co
nejrychleji je to mozné, ihned po objeveni
daného stimulu

Reak<¢ni ¢as

Jednoduchy reakc¢ni ¢as

Komplexni reak¢ni ¢as

reakc¢ni ¢as

Obr. 1. Kategorizace reak¢nich cCasu.

reakc¢ni ¢as

S jednoduchou S komplexni S jednoduchou S komplexni
motorickou motorickou motorickou motorickou
odezvou odezvou odezvou odezvou
A \/
Prosty Rozpoznavaci Vybérovy

reakcéni ¢as
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rozpoznavaci - sestivajici ze dvou
avice stimult, ale s pouze jednou odpovédi
korespondujici s jednim stimulem, zatimco
na zbyl€é nesmi reagovat

vybérové - tvofené dvéma a vice pod-
néty, na které subjekt musi tvofit odliSné
odezvy, tj. subjekt musi vybrat, jaky signal
byl pfitomen a poté ucinit odpovéd vhod-
nou pro tento podnét.

Schéma se tykalo a nadile tykd zejmé-
na experimentilni psychologie a tizce sou-
visejicich védnich obord. ZjednoduSené
Ize tuto vétev zahrnout pod reakcéni casy,
jejichZ podstatu predstavuje motoricky jed-
noduchd odpovéd. Rozdifené a termino-
logicky mirné odliSné schéma lze vyjadfit
podle obr. 1 [8].

Zatazeni prostého reakc¢niho casu
vylu¢né jako subkategorii jednoduchého
reak¢niho Casu je spornd zilezitost, nicmé-
né vzhledem k definici komplexni reak¢ni
doby podle [18], kde se vyZaduje mnohost
stimult, jsme dosli k této kategorizaci, kte-
rou samoziejmé nepodklidime za dogma.

Reak¢ni rychlost s komplexni moto-
rickou odezvou charakterizuje situaci, kdy
subjekt zapojuje pfi odpovédi velké sva-
lové skupiny, na rozdil od jednoduchych
motorickych odpovédi, kde tento znak
absentuje.

Vyznam komponent reakéniho
casu ve stretném boji

Obligatorni podminky nutné obrany
pfi stfetném boji, tj. schopnost napadené-
ho ubrinit se atoku reagovanim, nastavaji
pfi splnéni nerovnosti tispésnosti obranné
akce [14]:

AL, < AL,

kde At, - trvani obranné akce
At, - trvani atoc¢né akce

Pricemz trvani akce obranné se sklada
ze dvou Casti:

At, = AL, + AL,

kde At,, - aktudlni reak¢ni doba
obrance
At,, - trvani obranného pohybu

Zaroven lze vyjadrit reak¢ni dobu sub-
jektu vztahem:

At,, = At, +At,

kde A, - trvani percepce
At, - trvani procesu rozhodovani

Pak tedy plati:
At, + AL, + AL, <AL,

Existuje tedy n€kolik moznosti pro zvy-
$eni Sance na ucinnou obranu:
- redukce doby trviani percepce podnétu
- redukce doby trvini procesu rozhodo-
vani
- redukce doby trvani motorické odezvy

Vezméme nyni v uvahu casové naroky
na jednotlivé komponenty - vizudlni per-
cepci, proces rozhodovani a svalovy pohyb.
Zhruba 70 % celkové hodnoty reakcniho
casu tvofi Cas potfebny pro vizudlni per-
cepci, zatimco 30 % vyZaduje motoricka
odezva. Uvedeny pomér se tykd motoric-
kych odpovédi fidice v dopravé ve stu-
dii Demirarslana [9]. Pramérné rozdéleni
podle Bradiace [7] ¢ini 28,4% pro svalovy
pohyb, 71,6 % pro vizudlni percepci, resp.
23,8 % k 76,2 %. Podil percepce na reakéni
rychlosti se zvySoval s tim, zda fidi¢ sledo-
val jiny objekt, a to bud v rozsahu nepfe-
sahujicim pét stupnd od kolmice vedené
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k relevantnimu objektu, resp. pfesahujici
tuto hodnotu. Samoziejmé, Ze v pfipadé
stietného boje se vyskytuji motoricky sloZi-
t¢j8i odezvy, ¢imZ se vyznam obou kompo-
nent vyrovnava [17], [18].

Vizudlni percepce jako slozka reakc-
ni rychlosti je ovliviiovdna faktory, které
jsou uvedeny v nisledujici kapitole, kde
bude pregnantné vysvétlena jejich pod-
stata pusobeni. Obecné vzato maji na jeji
délku vliv zejména vnéjsi podminky pro-
stfedi, prostorové umisténi subjektu vaci
zdroji, resp. smér, ze kterého je podnét
exponovan.

Doba potfebnd pro rozhodovani tvofi
nejvice variabilni sloZku reakc¢ni doby.
Faktory na ni pusobici lze velmi tézko
néjakym zpusobem kategorizovat. Jedna
se vylozené o determinaci samotnym sub-
jektem vyvolanou zejména psychickymi
stavy napadeného, tj. emocemi, rozruSe-
nim, nezkuSenosti ve stfetném boji atp.
Redukce ¢asového trvani této fize je mozna
predevsim nabytymi zkuSenostmi v téchto
situacich, psychickou odolnosti atd. [16].

Motorickou, pohybovou rychlost urcu-
je cas, ktery je potfebny k vykondni jed-
notlivého pohybového aktu, coz je dino
predevsim trénovanosti svalového apariatu
a rychlosti svalové kontrakce zapojenych
svalt. Trénované subjekty tedy maji lepsi
predpoklady pro redukci trvani této faze.
Tyto osoby dosihly stadia nazyvaného sta-
bilizace pohybové stereotypu, kdy jsou
pohyby provadény pfesné€, plynule, koor-
dinované a usporné. V dusledku toho se
jednak vyrazné sniZuje c¢as potiebny pro
motorickou odezvu, jednak osoba dokize
jednat pfesné€, ¢imZz neporovnatelné vici
netrénovanym osobdm zvySuje Sance na
acinnou obranu. Dal$im pozitivum z hle-
diska ucinné obrany pfedstavuje fakt, Ze
trénované subjekty zpravidla ziskaly v tré-

nované oblasti schopnost rychlé percep-
ce a diky stabilizovanému dynamickému
stereotypu redukuji také dobu potfebnou
pro rozhodovani. VSechny tyto vyhody tré-
novanosti prispivaji k podstatné redukci
celkové doby trvini akce.

Mnohi uto¢na akce vSak muze byt pro-
vedena na kratké vzdalenosti tak rychle, Ze
se proti nim nelze branit. Napadeny tedy
maximalné detekuje podnét, coz ale bez
pfislusné motorické odezvy nemd zadny
vyznam z hlediska jeho uc¢inné obrany.
Proto je zadouci nereagovat na podnét,
ktery jiz nastal, nebot to ¢ini u¢innou obra-
nu nemoznou. Co se tyce utoka beze zbra-
né, nejjednodussim, nejrychlejs$im prostfed-
kem k dosazeni kriminalniho cile ndsilnym
zpusobem je uder koncetinou, tj. dhoz,
a kop. Samotnd rychlost provedeni uderu
nehraje tak podstatnou roli, nebot potieb-
ného ucinku dosihne v pfipadé vhodného
postoje a optimdlni vzdalenosti od posko-
zeného. U¢innost dderu rovnéZ ovliviiuje
spravna pronace, resp. supinace predlokti
a otaceni a pfemisténi trupu [14]. Obdobné
motorické ukony jsou vyZadovany pfi pou-
ziti kratké chladné zbrané, ¢i pfi uderech
tézkymi predméty. OvSem upotiebeni krat-
ké chladné zbrané dosahuje ucinnosti i pfi
samotném pohybu koncetiny. Na druhou
stranu, uder vedeny téZ pouhym pohybem
koncetiny nebude natolik efektivni, nicmé-
né v obou pfipadech bude iniciace pohybu
a jeho detekce jako podnétu pro poskoze-
ného méné citelna.

Trvali tedy ato¢na akce dobu vyrazné
krat$i nez doba trvani obranné akce napa-
deného, je jeho obrana jako reakce na ni
neuskutecnitelnd. Aby byla néjak mozZna,
je nezbytné, aby napadeny reagoval nikoliv
na zacitek utoc¢né akce svého protivni-
ka, nybrz na néco, co ji dostate¢né pfed-
chizelo a pomohlo k samotné identifikaci
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stimulu. Napadeny pak ze znakl situace
anticipuje budouci vyvoj chovani svého
protivnika, na zdkladé cehoz pak jednd.
Pfedvidat pravdépodobné jedniani davd
proto solidni moznost, i za cenu mozného
omylu, jak se ic¢inné branit.

Faktory ovliviiujici reakcéni ¢as

Cinitele determinujici reak¢ni Cas lze
klasifikovat podle mnoha Kkritérii, pficemz
mezi relevantni jak z hlediska teorie, tak
z hlediska praxe povazuji - alkohol, stimu-
lujici 1éky, resp. drogy, veék, trénink, unava,
prostorova orientace vici podnétu, varova-
ni ptichdzejiciho stimulu a tenze. Dale nas
primarné zajimala otizka zmény reakc¢ni
doby vlivem hladiny alkoholu [8].

Alkohol snizuje rychlost informacnich
procesu, jednoduchych, vybérovych a roz-
poznavacich reak¢nich ¢ast v rdmci expe-
rimentd vyZadujicich jako odezvu jednodu-
chou motorickou reakci. V neposledni fadé
téz rozdiln€ narusuje kognitivni schopnosti
vys$siho fadu, coZz je predpokladem pro
negativni determinaci komplexnich moto-
rickych odpovédi.

Alkohol dile prokazatelné od mnozstvi
0,5 %o v krvi negativn¢ ovliviiuje:

- smyslové vnimani

- mysleni

- rychlost ¢inéni rozhodnuti

- postieh

- reak¢ni dobu na vSechny typy podnéta

- pozornost pro detail

- pfizpasobeni oc¢i pfi pfechodech ze
svétla do tmy a naopak

- vnimdani barev

- schopnost soustredéni

- rovnovahu

- odhad vzdilenosti

MATERIAL A METODY

Hlavnim cilem pilotniho méfeni bylo
zjiSténi reakc¢nich casa clovéka v experi-
mentu zaméfeném na komplexni reakéni
¢as vybérovy s komplexni motorickou ode-
zvou. Vedle tohoto cile jsme se zaméfili na
kvantifikovani a vyjadfeni zavislosti reak¢-
niho ¢asu na mnozstvi poZzitého alkoholu,
pfipravenosti zpusobené distrakci subjek-
tu a intenzitou audidlniho stimulu. Dalsi
ukol spocival ve vyjadieni ¢asového trva-
ni provadéného uhozu z klidové pozice,
a to jednak do volného prostoru, jednak
do tuhého télesa. Cilem naopak nebylo
nasledovat vyzkumy spocivajici v analyze
jednoduchych reakcnich cast, at uz s kom-
plexni motorickou odezvou, nebo pouze
s jednoduchym typem motorické odezvy.
Stejné tak se jevila jako Zadouci, vzhledem
ke stanovenym cilim, konfigurace expe-
rimentu tak, aby podnét charakterizovala
jeho ndhodnost, zptisobend prostorovou
a ¢asovou neurcenosti pfi exponovani [8].

Znaky nahodného podnétu pro
ucely tohoto pokusu

Podnét z definované mnoziny stimuld,
s jejimZ obsahem byl subjekt pied zapoce-
tim experimentu seznamen, pfi¢emz kazdé-
mu z téchto podnéti byla pficlenéna jedina
teristikou je komplexni motoricka odezva.

Na rozdil od typickych schémat pouzi-
vanych v experimentilni psychologii, zde
mezi podnéty nejsou konstantni casové
intervaly, resp. téméf konstantni interva-
ly(Experimentilni psychologie pouZiva
casové intervaly mezi podnéty, jejichz
trvini se pohybuje v rozmezi cca. 500-
3500 ms, ¢imZ subjekt zdkonité, alespoil
v nékterych ptipadech, snizi reak¢éni dobu
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diky sekvenc¢nimu efektu), ¢imz dochazi
k eliminaci tzv. sekvenc¢niho efektu; v tom-
to experimentu jsme naproti tomu praco-
vali s ¢asovymi intervaly se spodni hranici
fadové od desitek milisekund az po vice
neZ minutové horni hranice.

Taktéz dulezitym faktorem pro ndhod-
nost podnétu se jevi skutecnost, Ze dochidze-
lo ke zméné charakteru stimulu, tj. stfidavé
byl exponovan podnét audidlni (z hlediska
komplexnosti unimodalni) s audiovizudlnim
(z hlediska komplexnosti bimodilni) a zcela
nihodné participoval téZ podnét nedefino-
vany, na né¢jz subjekt nemél reagovat vubec.

Prubézné dochazelo i k substituci pro-
storového umisténi zdroje podnétu, opé€t
z divodu zachovini variability vzhledem
k subjektu.

Celého méreni se zucastnilo 25 dobrovol-
nikd, reprezentujici skupinu velmi dobfe tré-
novanych osob. Praktickd ¢ast vyzkumu byla
uskute¢néna v upolové télocvicné Policejni
akademie CR. Méfeni trvalo celkové zhruba
60 minut. Vzhledem k charakteru naSeho
experimentu se vyskytoval pouze komplexni
reak¢ni Cas prosty a vybérovy, ktery vyzado-
val komplexni motorickou odezvu [8].

Instrukce byly subjektiim prezentovany
pred zapocetim experimentu. Jednalo se
o ndstin zaméfeni experimentu, tj. orienta-
ce na vyzkum reakc¢nich ¢asti na ndhodny
podnét, ktery vyZaduje sloZitou motoric-
kou reakci. Didle instrukce spocivala ve
vymezeni podnéti:

- uder

- toc¢

- kop

- zada

- nataZeni zavéru pistole CZ vz. 75
- bficho

- sed

- leh

- klik

Vyslovné bylo urceno, Ze na jakyko-
liv dal$i podnét nemaji reagovat. Takové
instrukce zakladaji charakter experimen-
tu vybérového typu - subjekt reaguje na
podnéty, na néz musi vybrat spravnou
reakci a navic odlisit nezddouci podné-
ty. Pokud dochizelo k typiim prostym,
dochizelo k tomu takovym zptsobem,
kdy subjekt vykonal ,neutralni reakci, pro-
sty pohyb*“ a teprve béhem pohybu modi-
fikoval cely proces ke korektni odezvé.
V takovém pfipadé byla ur¢ena hodnota
prosté reakéni rychlosti a ndsledné téz
latence, kterd urcuje, za jaky casovy inter-
val subjekt od pocitku jednoduché reakce
zacal vykondvat samotnou reakci, rele-
vantni k danému pokynu. Za vybérovou
reakéni dobu se poklidd samoziejmé cas
souhrnny, s nimZ nadale v rdmci analyzy
zavislosti je pracovino.

Exponovani zvuku ziv€ru nastavalo
vylu¢né v dorsalnim sméru vici subjektu.
Kritériem pro zvoleni uvedenych podnéta,
spocivajicich ve slovnim vyjadfeni byl poza-
davek na relativné stejnou délku trvani
pokynu, cemuz byl podfizen i zpusob for-
mulace zadani, jehoZ objektivni podstata
nemusela byt ihned zfejmd. Proto subjekt
dostal patfi¢né pouceni o pfislusné sprav-
né odpovédi. V pripadé uziti vystiznéjsich,
avsak vyrazné€ odliSnych signalti co se tyce
délky, by mohlo mnohem pravdépodobné-
ji dochazet k detekci neurcitého signilu,
¢imzZ by subjekt ziskal podminky pro vyko-
niani prostého reak¢éniho c¢asu a v ramci
jeho vykonu by mezitim doslo k exponova-
ni celé informace, ¢imz by ,upfesnil“ svou
odezvu, tj. vykonal pozadovanou odpovéd.

Hladina alkoholu v krvi byla méfena
pfistrojem pro detekci alkoholu v dechu -
Alkohol Tester, nicméné pro eliminaci
alkoholu v dechu subjekt po dobu zhru-
ba 10 minut provadél cviceni, jehoZz cilem
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VYSLEDKY

Pramérny reakcni ¢as vSech subjektt
pfi nulové hladiné alkoholu dosahoval hod-
noty 395,27 ms (¢ = 113,37). Tato hodnota
reprezentuje prumér vSech hodnot bez
rozliSeni. Pro unimoddlni audidlni stimul
o intenzit¢ 0 dBFS byl pramér vSech sub-
jekt 342,65 ms.

Vysledky lze velmi pfehledné vyjadrit
v grafickych zavislostech (obr. 2, 3, 4).

Charakter zavislosti je tedy zfejmy -
rychlejsich reak¢nich dob dosihne subjekt,
jestliZze stimul nabyva vys$$i intenzity a nao-
pak. Samoziejmé, Ze kiivka vytvorend z na-
mi naméfenych hodnot se netykd stimuld,
které nedosahly takové intenzity, aby byly
detekoviny. Takové podnéty se v nasem
experimentu nevyskytovaly. Z podstaty

Reak¢ni ¢as (ms)

véci je zfejmé, Ze hodnota reakéniho Casu
by se nezvySovala, resp. nesniZzovala done-
konec¢na, pokud by teoreticky podnét nabyl
nekonecné malé, resp. velké intenzity.
V grafu by takova okolnost byla zndzornéna
asymptotami, pfi¢emz kazda z nich by byla
rovnobéznd s prislusnou osou.

Grafické zndzornéni, stejné€ jako samot-
né koeficienty rovnice, vypovida o tom,
Ze funkce nabyva minima nikoliv v nule,
nybrz dile ve sméru ke kladnym hodnotim
osy X. Jinymi slovy, tato analyza experimen-
tdlné zjisténych hodnot naznacuje excitac-
ni efekt alkoholu pro velmi malé hladiny
alkoholu v krvi, pro 0,17-0,23 g/kg.

650 -

550 ¢

450 -

350 -

250 4

150

Alcohol (%o)
Obr. 3. Graf zavislosti reak¢niho ¢asu na hladiné alkoholu - maximalni hladina alkoholu 0,6 %o.
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ZAVER

Zjisténé vysledky lze formulovat do
téchto zavér:

Hypotéza o podminénosti reak¢ni rych-
losti v zdvislosti na intenzité¢ stimulu se
potvrdila. Jednalo se zatim pouze o audidl-
ni stimul, nicmén€ na zvukovy podnét ¢lo-
vEk reaguje nejrychleji z uvedenych druhti
podnéth. Diky tomu tak byly ziskdny nej-
lepsi mozné prumérné hodnoty reak¢nich
¢ast, které budou ndsledné jesté nipomoc-
ny pii analyze odezev na audiovizudlni
podnéty, resp. pfi celkovém komplexnim
posouzeni reakénich schopnosti ¢lovéka
z béiné populace, ¢i trénovanych osob.

Analyza vlivu distrakce na pfipravenost
a tim na hodnotu reakcéni doby potvrdila
ocekdvini a tvofila determinant nezane-
dbatelného charakteru. Ziskand data opét
poskytuji solidni zdklad pro zkoumani pfi-
pravenosti a jejiho vlivu na reakcni cas.

Zajimavé vysledky poskytla analyza
vlivu alkoholu na reakcni rychlost, kdy sub-
jekty byly v priméru nizkymi hladinami
dokonce excitoviny, konkrétné pfi hladi-
né alkoholu v krvi cca. 0,08 %o. Nasledné
dochizelo k negativni determinaci dosa-
hujici pfi cca. 0,4 %o a vy$Sich hodnotich
pomérné vysokych hodnot. Alkohol samo-
zfejmé ovliviioval cely soubor komponent
reakéniho casu, resp. i celkového trvini
akce. ZhorSovala se tedy percepce, rozho-
dovani, reakc¢ni rychlost, stejné jako dalsi
charakteristiky nespadajici do této katego-
rie jako napf. motorika, pfesnost provedeni

odezvy atp.

Na zdvér bych rdad podékoval studen-
titm Policejni akademie CR v Praze, kteii
se podileli na pilotni studii jako figuranti.
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KAZUISTIKY e CASE REPORTS

ANTROPOLOGICKE NACASOVANI PARCIALNI
EPIFYZEODEZY K RESENI DEFORMIT DOLNICH
KONCETIN U CHLAPCE SE SPONDYLO-EPI-META-
FYZARNI DYSPLAZII

ANTHROPOLOGICAL TIMING OF PARTIAL
EPIPHYSEODESIS FOR CORRECTION OF LOWER
EXTREMITY DEFORMITIES AT A BOY WITH
SPONDYLO-EPI-METAPHYSEAL DYSPLASIA

PETRASOVA $.1:2), DIRBAKOVA S.1:2, ZEMKOVA D..3),
MYSLIVEC R.?, MARIK L.1:2)

D Katedra antropologie a genetiky ¢lovéka PfF UK Praha, Vini¢na 7, Praha 2

2 Ambulantni centrum pro vady pohybového aparitu s.r.o., Olsanska 7,
Praha 3

» Pediatricka klinika UK a FN Motol, V Uvalu 84, Praha 5

SOUHRN

V kasuistice je prezentovan vysledek operacniho 1éceni (parcidlni epifyzeodézy) valgo-
zity v oblasti kolennich a hlezennich kloubii u chlapce s nosologicky nezafazenou spon-
dylo-epi-metafyzarni dysplazii, ktery je dokumentovin antropologickymi metodami a na
fotografiich. Pfedpokladem uspésného léceni je antropologické zjiSténi tibiofemoridlniho
uhlu (antropometrickou a fotografickou metodou) a nacasovani optimalni doby k provede-
ni vykonu na zdkladé hodnoceni kostniho véku a znimek dospivani. Autofi upozormuji na
obtizné nacasovani epifyzeodézy u kostnich dysplazii.

Klicova slova: antropometrie, kostni dysplazie, tibiofemoralni thel, parciilni epifyze-
odéza
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SUMMARY

The case report presents the result of operative treatment (partial epiphyseodesis) of
the knee and ankle joints valgosity of a boy with some spondylo-epi-metaphyseal dysplasia
that is documented by anthropological methods and at photos. Prerequisite for successful
treatment is anthropological verification of tibiofemoral angle (by anthropometric and
photographic methods) and timing of optimal period for carrying out the surgery on the
basis of both bone age assessment and maturity signs. The authors warn of difficult eiphy-
seodesis timing in patients with skeletal dysplasias.

Keywords: anthropometry, skeletal dysplasias, tibiofemoral angle, partial epiphyseo-

desis

Zavazné poruchy osy dolnich koncetin
jsou castym symptomem kostnich dysplazii
(KD). Biomechanicky vyznamné desaxa-
ce kolenniho kloubu ve frontdlni roviné
nejsou jen kosmetickym problémem, ale
mohou vést ke vzniku predcasné osteoar-
trézy nosnych kloubu dolnich koncetin
(DK). Tézsi deformity u déti a dospivaji-
cich vyZaduji opera¢ni léceni. Metodou
volby jsou c¢astecné epifyzeodézy, kterymi
Ize v obdobi ristu pfi spravném nacasova-
ni fesit deformity ve frontdlni (i sagitalni -
pozn. autora) roviné nebo korekcni oste-
otomie, kterymi 1ze korigovat osu dolnich
koncetin trojrozmérné jak v obdobi ristu,
tak po jeho ukonceni. Sdéleni informuje
o moznostech antropologické diagnostiky
tibiofemordlniho thlu a o nacasovani ¢as-
tecné epifyzeodézy.

Na prikladu chlapce s nosologicky neza-
fazenou spondylo-epi-metafyziarni dyspla-
zii, ktery byl prezentovan na 11. Kubitové
podologickém dnu v roce 2005 (4), je uka-
zdna obtiZznost nacasovani epifyzeodézy
pro korekci osy dolni koncetiny ve frontal-
ni roviné u déti s KD. Nacasovani (timing)
vykonu byl vypocten na zakladé urceni T-F
uhlu, auxologickych udajt a vlastnich zku-
senosti (1, 2, 3, 5).

KASUISTIKA

Proband pochidzi z 2. gravidity zdravé
matky, konec téhotenstvi byl komplikovin
t€hotenskym diabetem. Porod byl spontian-
ni v 36. tydnu, poloha zihlavim, novoroze-
necnebyl kfiSen, p.h. 2 900 g, p.d. 52 cm.
Kojen byl 4 mésice, ockovin dle kalendire,
navic proti kli§tové encephalitis a hepatitis
B. PM vyvoj v 1. roce i pozdéji byl v normé.
V 18 mésicich prodélal salmonelosu (hos-
pitalizace na infek¢ni klinice FN Bulovka).
Je sledovan pro subaortilni defekt komo-
rového septa. Ve 3 letech byla provedena
operace pupecni kyly.

NO: od 10 let byl sledovin na ortope-
dické ambulanci v Motole pro genua valga.
Vzhledem k progresi valgozity kolen bylo
uvazovano o operacnim léceni - korekc-
ni osteotomie v suprakondylické krajiné
obou femurt.

Na tomto prikladu ukdZeme antropome-
trické (2) a fotografické metody stanoveni
tibiofemoralniho Ghlu (1, 3, 4, 5), a prove-
deme srovnini s RTG snimky dolnich kon-
cetin (DK) ve stoje. Vzhledem k zavaznosti
deformity kolennich i hlezennich kloubt
a v€ku ditéte byla metodou volby ¢iste¢na
medidlni epifyzeodéza v oblasti kolennich

POHYBOVE USTROJI, ro¢nik 16, 2009, &. 1+2 65



a hlezenich kloubti. Nacasovani (timing)
vykonu byl vypocten na zakladé urceni T-F
uhlu a auxologickych udaj.

Prvni vySetfeni

Chlapec byl poprvé vySetfen v Ambu-
lantnim centru pro vady pohybového apa-
ratu v Praze 3 v 11 letech a 5 mésicich na
7adost rodic¢u. MéEfil 149 cm (0 SD), vazil
49,9 kg, BMI 22,5 cm - vzhledem k vé-
ku u horni hranice normy (viz tab. 1).
Nadviha byla zptisobena i nadprimérnou
robusticitou skeletu. Proporcionalita trupu
a koncetin nebyla vyznamné naruSena.
Nejnapadnéjsim klinicko-antropologickym
nilezem byl atypicky stereotyp chize zpt-
sobeny hypervalgozitou kolennich a hle-
zennich kloubu. Intermaleolarni (IM) vzda-
lenost v této dobé dosahovala 14,5 cm.

Na RTG kolennich kloubt (obr. 1)
byly prokaziny zavazné dysplastické epify-
zarni zmény - které vedly k podezieni na
diagn6zu mnohocetni epifyzarni dysplazie
(MED) typu Fairbank. Po doplnéni dalsich

projekci RTG snimk (obr. 2) byla stanove-
na diagnoéza nosologicky nezatfazend spon-
dylo-epi-metafyzarni dysplazie (SEM D).
Diagnoéza byla potvrzena profesorem Dr. K.
Kozlovskym (Sydney, Australie).

Méreni tibiofemoralniho uhlu

Po 9 mésicich, ve véku 12 let a 2 mésice,
bylo provedeno antropometrické vySetfeni
zamérené na stanoveni T-F tthlu a nacasova-
ni opera¢niho vykonu - ¢aste¢né medidlni
epifyziodézy v oblasti kolennich kloubu
a distalnich tibii.

Télesnd vyska dosahovala 152 cm, hmot-
nost 52 kg, vyska vsed¢€ 80,5 cm, BMI 22,5.
Intermaleolarni distance vleze byla 11,5 cm,
ve stoje 14,5 cm (obr. 3, tab. 1). Na pacien-
tovi byly vyznaceny antropometrické body:
iliospinale, trochanterion, stfed kolenich
kloubti v urovni apexu pately a na obou
DK bod lezici ve stiedu mezi malleolus
medialis a lateralis. T-F uhel byl vypocitin
podle vzorce (2) (obr. 3).

veék vyska vaha M IC T-F T-F T-F
(roky, antropo foto RTG
mésice) (cm) (kg) (cm)  (cm) ) ©) ©)
1.méfeni 11R5M 149 49,9 14,5 21/19,5 13 - védoma
(-0,15SD) (1,24 SD) korekce
pacientem
2.méfeni 12R2M 152 52 13,2 22 22/19 16/12,5
(-0,29 SD) (1,11 SD)
3. méfeni 13R3 M 157 54,5 1,6 10 11/4
(-0,6 SD) (0,71 SD)
4. méfeni 13RO6M 160 52 8/2,5
(-0,51 SD) (0,27 SD)
5. méfeni 14R1M 162 57 1 9,5 8/0 8/1
(-0,77 SD) (0,38 SD)
6. méfeni 14R11M 165 59,5 2,8 6,4 8/-0,5
(-1,09SD) (0,1 SD)

Tab. 1. antropometrické hodnoty zjisténé pfi 1.-6. méfeni.

66 LOCOMOTOR SYSTEM vol. 16, 2009, No. 1+2






0,865a-b arctg c-b @)
20 20

Dal$im zptisobem urceni velikosti T-F thlu DK bylo méfeni z fotografii (1, 3, 5) (obr. 3).
T-F uhel byl na fotografii u prvniho méfeni vpravo 21°, vlevo 19,5°, u druhého méfeni 22°
vpravo, 19° vlevo (viz tab. 1).

Na RTG snimku dolnich koncetin zhotoveném ve stoje (obr. 1) jsme prokazali epifyzar-
ni a diskrétni metafyzarni dysplastické zmény a bilaterdln€ jsme zméfili tibiofemoradlni thel
a, 16°. Soucasné jsme zméfili pfiblizné 15° valgositu hornich hlezennich kloubt - thel ;.

Pfi popisu snimku bylo nalezeno rozsifeni vysky St€rbin obou kolennich kloubi lateril-
né (viz. horizontilni $ipky), coz lze pfisuzovat aktivni korekci valgozity kolennich kloubti
postojem chlapce. Z RTG snimku ve stoje nebylo mozné presné urcit T-F thel o,

o = arclg

Nacasovani epifyzeodézy - rozvaha

Z méfeni provedeného na RTG snimku dolnich koncetin ve stoje bylo mozné odvodit,
Ze ke korekci 16° valgozity kolennich kloubu dojde, provedeme-li mediilni epifyzeodézu
pfi zbytkovém ruastu z distalni ploténky femuru asi 2-2,5 cm.

U zdravého jedince s normilni rastovou dynamikou tato situace nastane v 13,5-14
letech kostniho v€ku. U nékterych kostnich dysplazii (napf. achondroplazie, pseudoachon-
droplazie, spondyloepifyzirni dysplazie tarda aj.) je znama rastovd dynamika. U mnoha
jinych kostnich dypslazii s postiZenim epifyz a metafyz nebo u SEMD, je ristovd dynamika
znacné€ variabilni, a proto je tieba postupovat individudlné s védomim, Ze pfesnost predikci
je nizsi.

Pacient rostl v prepubertilnim obdobi v mezich normy. Pfi prvnim vySetfeni byl kost-
ni vék (obr. 4) urychlen o necely rok (TW3 RUS 11,9 GP 11,5-12,5), stejné byl urychlen
i zacitek puberty. B€hem dalSich deviti mésict sledovini puberta vyrazné progredovala.
Pfi dalsim vySetfeni ve 12 letech 2 mésicich jiz odpovidal téméf 14 rokam (P3, testes
12/13 ml). Tomuto stidiu puberty odpovidd rastovy spurt, pacient vSak rostl rychlosti
4 cm/rok. Obecné u pacienti se znamymi KD je ristova dynamika DK v puberté sniZzena
a pfedstavuje zhruba polovi¢ni hodnotu (pozn. autora).

Kostni v€k pokrocil zhruba o pil roku. Pfi daném kostnim véku, za fyziologickych okol-
nosti, femur vyroste z distilni ploténky 4 cm, pfi sexudlni matuarci odpovidajici pacientovi
1,5-2 cm. To by odpovidalo pfedpoklidanému sniZzenému nardstu u pacienta s nezafa-
zenou SEMD. Oboustranna ¢dste¢nd medidlni epifyzeodéza distalniho femuru byla proto
indikovanai ve v€ku 12 let 3 mésicu.

U tibie bychom za fyziologickych okolnosti, pfi daném kostnim véku, ocekdvali rtst
z proximdlni ploténky 2,5-3 cm, z distilni 1,6 cm. Pfi sniZené, zhruba polovi¢ni rychlosti
bychom pocitali na proximalni tibii 1-2 cm, na distdlni 0,5-1 cm. Z méfeni na RTG snimku
DK ve stoje bylo moZno odvodit, Ze 10° valgozitu hlezennich kloubt lze korigovat zasta-
venim rastu na medidlni strané o 0,8 cm. Proto ve v€éku 12 let a 3 mésice byla soucasné
provedena oboustrannd ¢astec¢nd medidlni epifyzeodéza distdlni tibie.
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Vysetieni za 1 rok po operaci

Chlapec ve v€ku 13 rokll a 3 mésice
(obr. 5, tab. 1) mé&fil 157 cm (-0,6 SD),
rychlost rastu 5 cm/rok, vazil 54,5 kg, BMI
221, tj. vzhledem k vySce u horni hranice
normy. Valgozita jiz byla hrani¢ni, IM vzda-
lenost se rustem zmensSila na 1,6 cm a T-F
thel na 10°. Ve 13 letech a 5 mésicich byl
zmérfen T-F tthel na RTG snimku DK vpravo
8°vlevo 2,5°.

V 13 letech a 6 mésicich chlapec byl
v rastovém spurtu. Mé&fil 160 cm (-0,5
SD) rtistova rychlost dosahovala 9 cm/rok.
Télesnd hmotnost 52 kg (2 SD - vzhledem
k vySce na 70.P.). Podle vysky rodi¢a byl
oc¢ekdvin rust ve stfednim pdsmu, tomu
odpovidala i vySka vsed¢ a rozpéti pazi.
Nartst na dolnich koncetindch byl niZsi,
jednak v dtsledku kostni dysplazie, jednak
po provedenych operacich. Kostni matu-
race v3ak postupovala pomaleji, neZ na
zacitku puberty, a proto by dalSim riistem
v oblasti kolennich kloubt doslo k preko-
rigovani osy DK a ke vzniku genua vara
bil. Na zdkladé antropometrického vySet-
feni a zhodnoceni klinického stavu bylo
doporuceno osu DK stabilizovat a provést
laterdlni epifyzeodézu distilniho femuru
a proximadlni tibie. Operace byla provede-
na ve 13 letech a 7 mésicich kalendifniho
véku, pfi kostnim véku 14,5-15 let.

Za 1 rok a 4 mésice po této druhé
operaci bylo provedeno kontrolni antro-
pologické vysetfeni zaméfené na ovéfeni
vysledku operace. Chlapec byl ve véku
14 roku a 11 mésict, méfil 165 cm (-1SD)
vazil 59,5 kg (vzhledem k vySce na 82.P.
BMI 21,9 (viz tab. 1). Jak ukazalo méfe-
ni, dolni koncetiny jiZ nerostly, narist se
tykal trupu. Doslo k normalizaci T-F thlu
a tim k zlepSeni stereotypu chiize. Chlapec
zacal sportovat, zlep$ila se mu kvalita Zivo-

=
-
5ilad
HH -
] Ht
1 :
b ]
lei'
EEr
g\ =
— L
g C
6 ) . N
’-‘Edf SRS RS RS o SR 2 e

Obr. 3. Antropometrickd metoda: vék 12R 2M,
TV 152 cm, télesna hmotnost 52 kg, T-F uhel o
zméreny z fotografie 21°/19,5°, IM vzdalenost
14,5 cm
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ta. Interkondylirni (IC) vzdilenost byla
vleze 1,5 cm a ve stoje 2,8 cm (obr. 6).
Antropometrickou metodou byl vypocten
T-F thel, ten jiz dosahuje fyziologickych
hodnot 6,3°. Na fotografiich ve stoje byl
zméfen vpravo fyziologicky T-F tuhel 8°
a vlevo nabyval var6zni hodnoty -0,5°(viz
tab. 1), vleze byly hodnoty obdobné.

ZAVER

Antropometrickd metoda méfeni tibio-
femoralniho thlu stejné jako méreni thlu
z fotografii (zhotovenych za presné defi-
novanych podminek) davaji téméf shodné
vysledky jako méfeni T-F thlu z RTG snim-

Obr. 4. RTG L ruky ukazal metafyzarni a diskrét-
ni epifyzarni dysplastické zmény

kt a predstavuje tak vyznamnou vySetfova-
ci metodu pfi plinovani korekce valgozity
(resp. varozity) v oblasti kolenniho kloubu.
V demonstrovaném prfipad¢ uvedené nein-
vazivni metody povaZujeme za piesnéjsi
nez méfeni T-F thlu z RTG snimku DK ve
stoje, kde byla hypervalgozita kolennich
kloubti ¢istecné aktivné korigovina paci-
entem. Predikce zbytkového rustu v oblasti
kolenniho kloubu podle Andersona a Gree-
na je pomérné spolehlivou metodou u paci-
entd s idiopatickou valgozitou ¢i varozitou.
Predikce u nemocnych s kostnimi dysplazi-
emi jsou spojeny s fadou uskali. Nicméné
i u téchto pacientt je parcidlni epifyzeodé-
za metodou lé¢ebné volby pfi feSeni defor-
mit ve frontdlni (i sagitalni) roviné. Na
prezentovaném pfipadu jsme chtéli ukdzat
obtiznost a odpovédnost nacasovini epify-
zeodézy u déti s KD a soucasné poukadzat
na nezbytnost vytvofit databdzi antropo-
metrickych referencnich dat pro castéji se
vyskytujici diagn6zy KD. Pro raritni nosolo-
gické jednotky se ukazuje nezbytné navizat
spolupraci pfi shromazdovani dat s dal§imi
evropskymi a svétovymi centry. Cadste¢na
epifyzeodéza v oblasti kolennich a hlezen-
nich kloubu patfi k miniinvazivnim ope-
racim u osovych deformit dolnich konce-
tin ve frontdlni roviné pfed ukoncenim
rustu, a to jak u idiopatickych deformit, tak
u kostnich dysplazii.
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Obr. 5. Fotograficka metoda: vék 13R 3M, TV Obr. 6. Fotografickd metoda: v&k 14R 11M,
157cm, télesna hmotnost 54,5 kg, T-F uhel z fo- TV 165 cm, télesna hmotnost 59,5 kg, T-F thel
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KAZUISTIKY e CASE REPORTS

OLIGOARTIKULARNI FORMA JUVENILNI
IDIOPATICKE ARTHRITIDY S UVEITIS

OLIGOARTICULAR FORM OF JUVENILE
IDIOPATHIC ARTHRITIS WITH UVEITIS

KUKLIK M. ®, KRASNY J.?, JAROSOVA K.3, JANASHIA
M.9, KAJANOVA P.9, KRKAVCOVA M., PROCHAZKOVA Z.5,
STEDRY R.», ANDELOVA K.®

D Geneticka ambulance pfi ambulantnim centru pro vady pohybového
aparatu, Praha

2) O¢ni klinika 3. LF UK, Praha

3 Revmatologicky tustav, Praha

9 GENVIA - soukroma geneticka laboratof, Praha
5 IDL - imunodiagnosticka laboratof, Praha

© Ustav péce o matku a dité, Praha

SUMMARY

We report about preconceptional and periconceptional care and pregnancy at a wo-
man with JIA. There is necessity to make optimal medical situation before pregnancy (with
the aim of long-term remission). This is a common field for activities of physician, gynaeco-
logist and clinical geneticist. The diagnosis was established according to ILAR criteria.

Key words: juvenile idiopathic arthritis (JIA) - preconceptional and periconceptional
care - diagnostics

SOUHRN

Pojednivame o prekoncepcni a perikoncepcni péci a t€hotenstvi u Zeny s juvenilni idi-
opatickou artritidou. Je zde nezbytnost optimalizovat zdravotni stav pied téhotenstvim (doci-
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lit dlouhodobéjsi remise), coZ je spole¢né pole ptisobnosti predevsim pro internistu, gyneko-
loga a klinického genetika. Diagn6za onemocnéni byla stanovena dle kriterii ILAR (2).

Klicova slova: juvenilni idiopatickd artritida - prekoncepcni a perikoncepcni péce -

diagnostika

UvVOD

Juvenilni idiopaticka artritida je znima
pfedevsim jako oligoartritida s ¢astymi pro-
jevy uveitidy ve 20 %, 75 % pacient ma
pozitivni protilitky proti jadru, vzicnéji
je choroba spojena s psoriatickou artriti-
dou a entezopatii. Oligoartritida nastava
zpravidla do 3 let véku, systémové projevy
se objevuji aZ ve 4-6 letech, tj. u pfedsko-
laka, projevy polyartritidy az po 16 roce
véku (zpravidla). Choroba je sice stejné
¢astd u muzl a u Zen, avsak polyartritida
a oligoartritida se vyskytuji Castéji u Zen
(6x respektive 4x Castéji u Zen). Cim té73i
prubéh, tim vEétsi pravdépodobnost, Ze se
bude jednat o Zenu.

KAZUISTIKA

Anamnéza

Jednd se o pacientku, kterd od 3 let
véku trpi chronickou uveitidou. Pacientka
byla pfijata k vySetfeni do genetické ambu-
lance ve v€ku 29 let s rozvinutymi proje-
vy juvenilni idiopatické artritidy (JIA)
s oboustrannou chronickou pfedni uvei-
tidou, komplikovanou navic kataraktou.
Pacientka podstoupila ve véku 26 let enuk-
leaci levého bulbu s protetickym feSenim
pro riziko sympatické oftalmopatie pravé-
ho oka pfi amaurdze oka levého. Po operaci
byl vlozen hydroxyapatitovy implantat

vlevo. Jiz od détstvi ma projevy zcela mini-
malni oligoartikuldrni artritis s uveitidou.

Do genetické ambulance byla doporuce-
na se zfetelem na planovani gravidity, tedy
k tzv. prekoncepcni péci. Dlouhodobé je
na terapii chorobu modifikujicimi 1éky,
v poslednich letech 2006-2007 v kombina-
ci metotrexatem a cyklosporinem. Dlouho-
dobé méla kortikoidy.

S mirnymi projevy kloubnimi v po-
slednich letech kontrastuje opakovany
relaps uveitis. Trpi recidivujicimi gyneko-
logickymi vytoky, menarche v 13 letech,
menses pravidelné 28/5 dni.

Objektivni nalez a vysledky
vySetieni

Astenicka pacientka (hmotnost 55 kg,
vysku 164 c¢m), trpi bolestmi kloubt v za-
pésti, od 29 let téZ bolestmi kolennich
kloubt. Interni fyzikdlni orginovy nilez
pfi vySetfeni ve véku 29 roki a 6 mési-
cti byl v normé€. Na kuzi cetnéj$i promi-
nujici lentigines na trupu a koncetinich
bez krvacivych projevii. Pacientka ma tzv.
snédy typ kize. Ma hypermobilni patef.
Na dolnich koncetinich jsou deformity
a zkraty obou ctvrtych prstct. Na skeletu
prsta rukou jsou zaznamendny minimalni
projevy revmatickych uzla.

Vysledky zakladnich revmatologickych
laboratornich vySetfeni byly v normé¢, proto
vysazen a minimalizovin Metotrexat.
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O¢ni vySetieni

Pravy bulbus klidny, normotonicky,
rohovka hladka a cisty endotel. Duhovka
bez patologického nilezu, pfedni komora
klidna, zornice okludovana I[[IX dcislo IX
nereaguje, ¢ocka je se zdkaly na periferii,
sklivec, pokud lze vySetfit je ¢iry, Fundus
ma zmény ve smyslu chronické CME, visus
6/6 intaktni.

Vzhledem k plinované gravidité v ram-
ci rezimovych opatfeni byly minimalizova-
ny davky metotrexatu na 2x 50 mg (pozd¢ji
vysazeny), na noc Flarex a Cyclogyl.

Bylo zjisténo zvySeni hladin autoprotila-
tek vici thyreoglobulinu, anti THG 180 U/
ml, ostatni thyreopatické parametry byly
v norm¢, stejné tak ukazatele hormondlni
gynekologické. Zikladni onkologické mar-
kery byly bez patologie.

U pacientky probihal chronicky gyne-
kologicky kvasinkovy zanét.

Chromozomalni vySetfeni pacientky
prokazalo normilni Zensky karyotyp 46,XX,
avsak se zvySenou hladinou ziskanych chro-
mozomalnich aberaci na urovni 3 %, coz
bylo nad normou dané laboratofe.

Dermatoglyfické vySetfeni rukou paci-
entky dokumentovalo revmatologické kozni
charakteristiky - typické perpendikuldrni
linie na obou hypothenarech. U pacientky
je pfitomna vétsi Cetnost sekundirnich
flek¢nich ryh, zdvojeni podprstovych tri-
radid d vlevo, vlevo je i vyraznéj$i per-
pendikularni linie. Hrubsi deformity prst
v otisku nezastizeny. Cetnosti papilarnich
linii a frekvence dermatoglyfickych vzorta
odpovidaji Zenské populaci.

Aplikovana preventivné - 1é¢ebna
opatfeni

Lécebny postup u JIA, stejné jako
u ostatnich revmatologickych onemocné-
ni, je vzdy problémem z hlediska planovini
téhotenstvi. Aplikace prekoncepcni péce
znamena intenzivni reZimova preventivni
opatfeni minimalizujici neZidouci ucinky
farmakoterapie. U pacientky bylo dosazeno
pfiznivé remise jesté pred téhotenstvim,
aplikovali jsme Ascorutin 3x 1 denné,
Acidum folicum 1 tbl. rdno, 17. den cyklu
injekce Erevit 300 im. po dobu 5 mési-
ct. Prekoncepcni péce probéhla pfiznivé,
aplikované 1éky pacientka tolerovala, gravi-
dita nastala za 1 rok po vysazeni metotrexa-
tu s tim, Ze vzhledem k riziku poskozeni
plodu stavajici farmakoterapii i chorobou
matky byla indikovdna amniocentéza k cy-
togenetickému vySetfeni plodu i k ultra-
zvukovému vySetieni plodu se zfetelem
na biometriku a projevy pfipadnych ana-
tomickych vad. Teoreticky bylo zvySeno
na 1-2 % riziko postizeni plodu vrozenou
chromozomalni aberaci vzhledem k pfi-
tomnosti 3 % ziskanych chromozomalnich
aberaci.

Pacientka porodila zdravého syna s ové-
fenym karyotypem 46,XY.

ZAVER A DISKUSE

Idiopaticka juvenilni artritis pfedstavu-
je vyznac¢ny handicap i v dospé€losti z hle-
diska gravidity, kdy je nutné optimalizovat
zdravotni stav Zeny jeSté pred plinovinim
téhotenstvi. Revmatologickd onemocnéni
sama o sobé nejsou neprekonatelnou pfe-
kdzkou gravidity. Ukazuji to naSe zkuSenos-
ti v této oblasti od konce 80. let 20. stoleti .
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V kazuistickém sdéleni se pokousime
vyplnit hiatus, ktery v této oblasti v lite-
ratufe panuje. Téhotné vyZaduji ovSem
zvyseny dozor internisty, gynekologa a ge-
netika, komplexni prekoncepcni a prena-
talni péci, Casto véetné invazivni prenatal-
ni diagnostiky.

Uvedené onemocnéni je znamo téZ pod
nazvy juvenilni idiopatickd artritida nebo
Stillova choroba (1). K nejcastéj$im pro-
jeviim patfi oligoartitida rizného stupné
v poloviné pfipadu, protilitky vici bunéc-
nému jadru zvySuji riziko uveitidy (3/, paci-
entd md pozitivni antinukledrni protilatky,
20 % uveitis). Vzacnéji byva onemocnéni
spojeno s psoriatickou artritidou a ente-
sopatii. Jednotlivé symptomy onemocnéni
maji razny v€k manifestace: Projevy oli-
goartritidy jsou zpravidla do 3 let véku,
projevy systémového onemocnéni nastu-
puji v obdobi pfedskolnim tj. od 4-6 let.
Projevy polyartritidy se objevuji zpravidla
aZ po 16 roku véku s negativnim revmato-
idnim faktorem.

Choroba se vyskytuje jak u muzi, tak
i u Zen, s prevalenci v raznych populacich
kolisajici od 20 do 120 : 100 000. Ro¢ni
incidence ¢ini 10 az 20 : 100 000 pacientt.
Onemocnéni je vzicné v Ciné.

Zatimco systémové postiZeni je stejné
casté u muzi a Zen, oligoartritida a poly-
artritida s negativnim revmatoidnim fakto-
rem je Castéjsiu Zen (4 : 1 resp. 6: 1 Castéji
u zen).

Choroba md kodové cislo v systému
MIM 604 302, vSechny podtypy jsou poly-
genné dédi¢né s chromozomalni lokalizaci
na kriatkém raménku 6 chromozomu, takZe
je patrny vztah k HLA systému. Pacienti
s antigenem HLA B 35 maji castéji sys-
témové postiZzeni, oligoartritida je aso-
ciovina na pfitomnost alely HLA DRB1
0801 u ctvrtiny az poloviny pacient dle

ruznych studii, zatimco u zdravé kontrolni
populace je tato alela pfitomna v 1 azZ 3 %.
HLA DRB1 1104 je uzce asociovina s uvei-
tis. Polyartritida nevykazuje jasnou asociaci
s HLA systémem (3).

Diagnéza u nasi pacientky byla stanove-
na v souladu s kriterii ILAR (2). Antigenni
asociace HLA DRB1104 neni doporucovina
jako screeningovy test - pro jeho nizkou
citlivost. Z hlediska genetického poraden-
stvi je riziko opakovani oligoartritidy u sou-
rozenct, ale i potomkii - avSak dostupna
data o percentudlnim riziku a dédi¢nosti
podtypt JIA jsou omezena. Existuje vSak
zde konkordance pro stupen a typ (subset)
onemocnéni.
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KONFERENCE ¢ CONFERENCE

10™ INTERNATIONAL CONFERENCE ON
OSTEOGENESIS IMPERFECTA,
GHENT, BELGIUM, OCTOBER 15-18, 2008

KUKLIK M.

Genetic department Praha 3 OlSanskd 7

1t a 34 Medical faculty, Charles University, Prague
Faculty of Science, Prague

Jednalo se o vyro¢ni konferenci v homeostize kosti a kolagenni biologii ve vztahu k OL
Sympozium sdruzovalo Sirokou skdlu 1ékaiskych specializaci, véetné€ ortopedickych chirurgu,
rehabilita¢nich 1ékai, revmatologil, endokrinologu, otorhinolaryngologt, pediatri a mole-
kuldrnich biologt a genetikt. Z toho pak vyplynula interakce a debata o raznych aspektech
OL. Celkové bylo registrovano okolo 100 ucastnikt. Konference se zacastnili zdjemci o pro-

Historické centrum belgického mésta Ghent
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blematiku osteogenesis imperfecta z Evropské federace pro ostogenesis imperfecta (OIFE)
- www.oife.org. OIFE reprezentuje vice nez 7500 postiZenych OI pfevazné z Evropy. S pro-
blematikou postiZenych ucastniky seznamila prezidentka pani Utte Walentine.

Prednasky byly clenény do nasledujicich sekci

16. 10. 08 rino: Klinické a radiografické aspekty OI, kde zahijil Sillence (Sydney,
Austrilie): Uvod do klinickych aspektii OI, ddle Glorieux: Revize
Rlasifikace OI (Montreal, Kanada)

Hall, C. (Londyn, V. Britinie): Radiologickd klasifikace OI a tirazy
Marini (Bethesda, USA): Prehled kolagennich mutaci typu I u O

16. 10. 08 dopoledne: Molekularnédiagnosticky blok zaméfeny na mutace kostniho kola-
genu typu I zpusobujici jiné fenotypy nez OI, mutace C propeptido-
vé oblasti alfa 1 a alfa 2 genti, nulové mutace kolagenu alfa 2 vedou-
ci k degradaci m RNA a proteinu databaze kolagennich mutaci.

16. 10. 08 odpoledne: Kostni homeostiza kolagenni biologie vénovani soucasnému
pohledu na geny ovladajici kostni resorpci a formaci, strukturdlni
biologii a biosyntéze kolagenu, uspofidani, struktufe a interakci
mutovaného kolagenu u rtiznych typt O], interakci bunék s kolage-
nem typu I, kostnim markertim v interakci OI u déti a dospivajicich,
dale managementu kaZzdodenniho Zivota u dospivajicich s OL

16. 10. 08 vecer: Diskuse o mySich modelech OI s problematikou kolagen lalfal
mutace propetidové domény, buné¢né terapii kmenovymi buii-
kami u OI s knock out mutaci a efektu alendrondtu na hojeni
fraktur.

Nedilnou soucisti konference byla posterova sekce s vybranymi prednaSkami

17. 10. 08 vecer: dopoledne bylo vénovino recesivni OI - s klinickym a molekular-
nim obrazem mutaci jinych neZ kolagennich CRTAP, LEPRE 1, P
3-11, jinym formam recesivni OI nez je kolagenni. CRTAP mutace
se vyskytuji u tézké IA letdlni OI, analyzy biochemické a moleku-
larné genetické se navzijem dopliuji.

Dutilezitd byla téz problematika symptomatologie jiné nez kostni - napf. zvétsenym roz-
mértum levé komory a aorty u pacientti s OL

Posledni den jedndni v sobotu 18. 10. 08 byl vénovin OI z hlediska malych obort jako
je ORL a zubni 1€kafstvi, problematice ztraty sluchu, managementu pacientt se ztratou slu-
chu u OI. Zubni problematice u pacientt s OI se vénoval zejména prof. Martens z hlediska
diagnostického a prognostického. Zajimavé jsou dalsi faktory ovliviiujici ztratu sluchu u OI
a vztahy k problematice zubniho véku u déti s Ol Jedndni bylo zakon¢eno tématikou kme-
novych bunék v terapii déti s OI a zaroven védeckym, lékaiskym a etickym aspektim v tera-
pii OL. Demonstrujeme celkem 14 vybranych abstrakt s predevsim klinickym vyznamem.
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Vybrana abstrakta
Selected abstracts

INTRODUCTION TO THE CLINICAL
ASPECTS OF OSTEOGENESIS
IMPERFECTA

David Sillence
Discipline of Genetic Medicine, University of Sydney

Osteogenesis imperfecta encopasses
over 11 disorders with 8 numbered types,
two types of Bruck syndrome and Cole-
Carpenter syndrome. Some clinical featu-
res in combination are highly suggestive
but not pathognomic of OI. Blue sclerae
(distincly blue-grey hue), bone fragility
(low impact), osteoporosis quantified by
dual Energy X-ray Absorbtiometry (DXA)
or Peripheral Ouantitative Computerized
Tomography (pQCT) and Opalescent
Dentine are indicative but all found in other
Connective Tissue Dysplasias. Radiographic
features including multiple Wormian bones,
long bone fractures, long bone bowing and
angulation and basilar impression, again
are highly suggestive of OI but not patho-
gnomonic. However the finding of many
of these clinical signs combined with aby
of the Mendelian patterns of inheritance
may by diagnostic. At present five gene
loci (COL1A1, COL1A2, P3H1 CRTAP, P3H1
LEPRE and PLOD2) and a wide range of
phenotypes arising from mutations in these
loci are delineated.

The blue sclerae result not from thin-
ning of the sclereae but as shown Eichholtz
from accumulation of an electron dense
granular material found between the col-
lagen lamellae, Is it this non-collagenous
matrix which interferes with clotting and
accounts for the easy bruising in OI type
I. Osteoporosis is not found in some peo-
ple with OI type I, IV or V at an age

especially at a younger age. There is consi-
derable inter and intra-familiar variability
in fracture frequency. Progressive young
adult onset hearing impairment, vertigo,
basilar impression, joint hypermobility and
skeletal deformity are all features frequent-
ly found in OI but also in other Connective
Tissue Dysplasias.

OSTEOGENESIS IMPERFECTA:
THE CLASSIFICATION REVISITED
FRANCIS H. GLORIEUX

Shriners Hospital for Children, McGill University,
Montreal, QC, Canada

Ol is characterized by bone fragility and
reduced bone mass. The wide variability in
the severity of the features among patients
has generated several attempts at classifying
the OI subjects according to clinical chara-
cteristics, well before the molecular abnor-
malities began to be discovered. First was
the era of eponyms (Vrolik, Lobstein, etc.).
Then the identity of the disease between
adults and newborns was recognized, lea-
ding to the widely used denominations of
OI tarda and congenita. Since 1979, the
Sillence classification has been central to
attempts at further delineating the various
forms of OI. With the better understanding
of the key role of collagen type I mutations,
it was hoped that they could provide clues
to explain the wide spectrum of severity
in OL Such efforts have been so far mode-
rately successful. Recently the discovery
that other genes (some of them yet to be
identified) are critical for the development
and organization of the bone matrix has
broaden the spectrum to a point that it may
be now timely to rethink the classification
of OI taking into account simultaneously
the clinical picture, the genetics, and the
molecular events. A unifying picture may
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emerge that will be helpful both at bedside
and in the laboratory.

THE RADIOLOGICAL
DIFFERENTIATION OF OI AND
NON-ACCIDENTAL INJURY
CHRISTINE M HALL

Great Ormond Street Hospital for Children,
London, UK

The paediatric radiologist is responsi-
ble for supervising the appropriate radio-
graphic quality and the interpretation of
a skeletal survey, undertaken either to con-
firm a suspected diagnosis of OI or where
physical abuse is suspected in a child pre-
senting with one or more unexplained
fractures. The age of presentation in the
majority of physically abused patients is
in infancy, before fully mobile and whilst
totally dependent on the regular carers.

The radiologist is only part of a te-
am involved in the full evaluation of the
child, which may include various medical
and scientific personnel and social service
departments.

The key radiographic features in OI in
infancy at the milder end of the spectrum
(types I and IV) will include a combination
of two or more of the following findings:

- Wormian bones

- Decreased bone density with coarse-
ning of the trabecular pattern

- Slender ribs and long bones

- Mild bowing (with shortening) of the
femora

A pattern of fracturing usually presen-
ting when independently mobile which
excludes classic metaphyseal fractures
(CML), skull fractures and unusual fractu-
res.

Fractures most likely to involve the dia-
physes of long bones including impacted
fractures.

The features seen in physical abuse in
infancy include two or more of:

- Classic metaphyseal fractures
- Skull fractures

Unusual fractures including fractures
of the small bones of the hands and feet,
acromion process, pubic rami, epiphyseal
fracture separations and spinal fractures
affecting the neural arches. Absence of a ge-
neralised abnormality of the skeletal sys-
tem. Non-discriminatory fractures include:
- Vertebral body crush fractures
- Rib fractures (although posterior rib

fractures are said to be more suggestive
of physical abuse)

- Long bone fractures of the diaphy-
ses. This is most commonly the pre-
senting type of fracture in either
group.

There remain a very small number of
infants in whom differentiation from the
radiographic and clinical findings is not
possible and collagen testing is required. It
should also be remembered that rarely OI
and physical abuse may co-exist.

OVERVIEW OF TYPE I COLLAGEN
MUTATIONS IN OI

(Representing the Bishop!, Byers?, de Paepe?,

Marini4, Mottes’, Roughlev® and SanAntonio’Labs)

Joan Marini

1 Sheffield, UK

2 Department of Pathology, University of
‘Washington, Seattle, USA

3 Center for Medical Genetics, University Hospital
Ghent, Ghent, Belgium

4 Bone and Extracellular Matrix Branch, NICHD,
NIH, USA
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5 Department of Mother and Child, Verona, Italy

6 Genetics Unit, Shriners Hospital for Children,
Montreal, Quebec, Canada

7 Department of Medicine,Thomas Jefferson
University, Philadelphia, PA, USA

We have previously published the geno-
type-phenotype analysis of over 830 glycine
substitutions and splice site mutations in
the two alpha chains of type I collagen
(Hum Mutat 28:209-221, 2007). Each chain
had a distinct genotype-phenotype relati-
onship. In the 2007 collection of mutations,
mutations in the first position of glycine
codons account for 78% a1(I) substitutions,
with a substantial contribution from CpG
dinucleotides, and about half of a2(I)
substitutions. In al(I), one-third of gly-
cine substitutions were lethal, especially
those with charged or branched residues.
Substitutions in the first 200 residues were
non-lethal, with variable phenotype there-
after. Two exclusively lethal regions aligned
with Major Ligand Binding Regions, sugge-
sting they disrupt crucial interactions of
collagen with integrins, MMPs, fibronectin
and COMP. Mutations in COL1A2 were pre-
dominantly non-lethal (80%). Lethal substi-
tutions were located in 8 regularly spaced
clusters along the chain, supporting a Regi-
onal Model. The lethal regions aligned with
proteoglycan binding sites along the fibril,
suggesting a role in fibril-matrix interac-
tions. Recurrences of substitutions at the
same o1(I) glycine frequently had different
clinical outcomes, while those in a2(l) fre-
quently resulted in concordant outcomes.
Splice site mutations comprised 20% of the
mutations assembled for the prior analysis.
Splice site mutation were most often non-
-lethal because they led to frameshifts. We
will update our prior analysis with the
addition of mutations identified since the
2007 Consortium Report, correlating this

analysis with information on structural
domains along the helix and updated maps
of collagen-ligand interactions.

NON-OI PHENOTYPES IN TYPE
I COLLAGEN

Fransiska Malfait, Sofie Symoens, Paul Coucke,
Anne De Paepe

Center for Medical Genetics, Ghent University
Hospital, De Pintelaan 185, 9000 Ghent, Belgium

Type I collagen, a heterotrimer consi-
sting of two al(I) and one a2(I) chains,
is the most abundant extracellular matrix
protein in humans and the major structural
protein of bone, tendon, skin and cornea. It
is synthesized as a procollagen molecule
containing a central helical domain, which
is flanked by non-helical amino- and carbo-
xyterminal propeptides. Cleavage of these
propeptides is required to form mature col-
lagen molecules, which assemble into fibrils.
The majority of mutations in the genes enco-
ding type I collagen (COLIAI and COLIA2)
result in substitution of a glycine for a bul-
kier AA, leading to osteogenesis imperfecta
(OD). A special class of mutations results
in the rare Ehlers-Danlos syndrome (EDS)
arthrochalasia type (EDS VIIA&B). Work
by us and by others has recently provided
evidence that defects in type I collagen
may also be associated with a spectrum of
phenotypes which differ from OI or EDS
VIIA&B. Many of these phenotypes present
during childhood with joint hypermobility
and/ or skin hyperextensibility, and some
have increased risk for cardiac and/or vas-
cular fragility later in life. In general, these
defects can be classified into three major
classes:

(1) Total absence of the pro-a.2(I) chain,
due to a homozygous COLIAZ2-
mutation, may present as EDS
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hypermobility type during childhood,
but is associated with severe cardiac
valvular anomalies.

(2) Arginine-to-cysteine (R-to-C) sub-
stitutions at different positions
of the ol(I) helical domain, are
associated with a range of pheno-
types, including Caffey disease,
classic EDS, arterial rupture and
mixed EDS/OI.

(3) Mutations in the most amino-
-terminal part of the collagen type
I o-helices result in a distinct EDS/
OI overlap phenotype with vari-
able degrees of joint hypermobili-
ty and bone fragility and - in some
patients - increased vascular fragi-
lity with bleeding diathesis. These
mutations interfere with removal
of the N-terminal propeptide, even
though the N-proteinase cleavage site
remains intact.

In conclusion, these findings broaden
the phenotypic range of defects in type
I collagen. Patients with these defects may
come to medical attention because of a va-
riety of problems, including musculoske-
letal problems such as joint hyperlaxity,
arthralgia and osteopenia, because of arte-
rial rupture, or because of cardiac valvular
problems. Early recognition and confir-
mation of diagnosis by means of accurate
biochemical and molecular analyses may
prove important for follow-up, including
awareness for cardiovascular problems,
and genetic counselling.

A RELATIONAL DATABASE FOR
COLLAGEN MUTATIONS RAYMOND
DALGLEISH

Department of Genetics, University of Leicester,
Leicester LEI 7RH, United Kingdom.

For nearly two decades the database
of COL1A1 and COL1A2 mutations has
existed first as printed documents and lat-
terly as static web pages of data. However,
earlier this year, the data were transferred
into a MySQL relational database and given
a feature-rich interface using the LOVD
(Leiden Open Variation Database) system.
In addition to COLIA1 and COL1A2, data
have also been compiled for the more
recently discovered Ol-causing muta-
tions in the CRTAP and LEPRE1 genes.
The move to LOVD allows for more com-
prehensive information to be stored and
easily searched. A custom data column
has been added for mutation descriptions
using legacy amino acid numbers and links
are also now provided to difficult-to-lo-
cate meetings abstracts that provide the
only published accounts of some muta-
tions. In parallel with the database chan-
ges, new reference DNA sequences from
NCBI have been adopted. Based on the exi-
sting NCBI RefSeq mRNA sequences, these
RefSeqGene genomic DNA sequences have
been developed in consultation with NCBI.
Derived from the current genome assemb-
ly, they match base-for-base with the corre-
sponding RefSeq mRNA sequences. LOVD
can use RefSeqGene sequences to validate
mutation nomenclature at the cDNA (c.) or
genomic (g.) level. The next stage will be
the progression to using NCBI LRG (Locus
Reference Genomic) sequences which will
guarantee stability of the DNA sequen-
ce and provide cross-references to legacy
numbering systems for exons, bases and
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amino acids. NCBI Genome Workbench
will be developed to parse LRGs and gene-
rate mutation descriptions using HGVS-
compliant nomenclature with cross-chec-
king to legacy numbering systems.

RADIOGRAPHS, BONE
DENSITOMETRY AND BIOLOGICAL
PARAMETERS OF BONE
REMODELING JEAN-PIERRE
DEVOGELAER, CHRISTINE COPPIN,
GENEVIEVE DEPRESSEUX

Rheumatology Unit, Saint-Luc University Hospital,
Universite catholique de Louvain, avenue
Hippocrate 10, B-1200 Brussels, Belgium.

Osteogenesis imperfecta is a genetic
disorder characterized by an increased
bone fragility and low bone mass. Therapy
with intravenous cyclical intermittent bis-
phosphonates became the cornerstone of
therapy after the papers published by the
Glorieuxi team. It is not yet clear, however,
how long should bisphosphonate thera-
py be maintained? As long as the child is
growing? As long as BMD is still increasing?
Continued therapy could indeed lead to
some osseous after effect in children, even
if in postmenopausal women suffering
from osteoporosis, such side effects have
not been clearly demonstrated. Growing
bone might not react as the skeleton in
the elderly. The cyclical intermittent treat-
ment with pamidronate is characterized
by the appearance of dense zones (zebra
zones) visible on all metaphyses, particu-
larly the iliac crest, the wrist, the knee and
the upper femur. The distance between
the condensed rings is proportional to the
growth rate of each cartilage, which can
differ according to the muscular stresses
and bone hyperemia after a fracture or an
orthopedic operation for example. After

stopping bisphosphonate therapy, they
tend to disappear slowly, because they
undergo turnover. There is no real freezing
of bone. At the spine, however, they seem
to persist longer and represent a bone in
bone image.

Pamidronate therapy does not interfere
with growth. There is indeed no slowing
down of growth spurt either in boys or in
girls. As far as BMD is concerned, the effect
of therapy appears to be much more effici-
ent during the 2 first years of therapy. The
increase in lumbar BMD amounted to about
2 Z-scores (age-corrected SD) during the
2 to 3 first years of therapy, but tended to
level off afterwards. This was true only for
children aged less than 16 years. Older pati-
ents did not show such a dramatic increase
of BMD, a behaviour a little similar to what
was observed in therapy of postmenopau-
sal osteoporosis. We suggest weaning from
therapy when BMD levels off, i.e. about
after 4 years. After stopping therapy, some
patients, but not all show a decrease in
BMD. Resuming therapy induces a re-incre-
ase in BMD. The parameters of bone remo-
deling (NTX and CTX) decreased rapidly
and dramatically after each series of 3 mon-
thly infusions, re-increasing before the next
infusions. However, a slow and progressive
decrease was observed with elapsing time,
more marked during the first 2-3 years
and tending to plateauying afterwards. This
image constitutes a mirror image of the
gain in lumbar BMD. After stopping the-
rapy, there is a trend to re-increase in the
parameters of bone remodeling, decrea-
sing again after recurrent therapy. The age
of the patient before starting therapy, his
puberty stage, the follow-up of BMD and of
the parameters of bone remodeling should
help the clinician to modulate the therapy
and its duration.
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SPINE AND LIMB SURGERY IN OI
PEDIATRIC PATIENTS

Finidori G., Toupouchian V., Pannier S., Glorion C.
Hopital Necker, Paris, France

O.I. is a constitutional disease, which
can be dramatically worsened by seconda-
ry accidents: bone deformities, fractures
and immobilisations will increase the oste-
oporosis and the severity of the pathology.
Medical treatment and physiotherapy are
very effective. Surgery is very useful and
central medullary osteosynthesis is largely
used. According to our experience, Bailey
and Dubow telescopic nails are a very effi-
cient solution to protect the femurs. It is
now possible to perform osteotomies, rea-
lignment and nailing with minimal surgi-
cal approach or percutaneously. The main
problem is to avoid a varus position of the
femoral neck during the nailing.

For the humerus, the forearm and the
tibia, telescopic wiring - generally done
percuteaneously - is a simple, non-invasive
and effective procedure.

In very severe forms extra diaphyseal
wiring can be an elegant solution.

The onset of an important scoliosis or
kyphoscoliosis is very frequent in severe
forms of O... Bracing is poorly efficient.
The lack of spine growth, the shortness
and deformity of the trunk induce a ma-
jor respiratory insufficiency, which is the
main cause of premature death in O.I. adult
patients. Vertebral posterior arthrodesis
is an effective treatment. Surgery must be
performed on young patients before the
onset of an important and rigid deviation,
especially in kyphosis, without taking bone
maturity into account and when there is no
more growth of the trunk.

A progressive halo-cranial reduction
during the pre-operative period can induce

an important correction of the angulations
and can enable an improvement of the size
of the trunk and of the respiratory func-
tions. Posterior arthrodesis gives stable
results if it is done on a spine with mild
deformities. Therefore, surgery must not
be performed too late.

HEARING LOSS IN OI

Kuurila-Svahn K.

Department of Otorhinolaryngology - Vaasa
Central Hospital I Turku University Hospital,
Finland

In population studies on OI inclu-
ding audiometric studies, hearing loss has
been reported in up to 58% of the pati-
ents. Sometimes it begins in childhood,
but the bilateral, progressive hearing loss
most often starts in early adulthood. It is
strongly age-related, and often proceeds
from conductive to a mixed and sensori-
neural type with increasing age. Hearing
loss affects patients with all types of OI
The characteristics of hearing loss are not
correlated with clinical features of OI or
the mutation.

Although hearing loss in OI is oto-
sclerosis-like, these are two histological-
ly, enzymatically and etiologically distinct
entities. Hearing loss in OI has a tendency
to earlier onset, more severe middle ear
involvement, and a higher incidence of
sensorineural hearing loss. Functional ossi-
cular discontinuity is the main etiology for
the conductive hearing loss in OI. Cochlear
hair cell loss, stria vascularis atrophy and
calcification, tectorial membrane distorti-
on and perilymph hemorrhage have been
suspected of accounting for sensorineural
hearing loss.

Hearing loss in OI may be treated with
hearing aid or stapes surgery. In severe
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deafness, cochlear implantation may be
indicated.

The hearing loss in Ol apparently is a re-
sult of multifactorial, yet unknown gene-
tic and environmental effects. Misleading
subjective assessment of hearing ability
in adults with OI emphasizes the impor-
tance of regular audiometric studies in
Ol-patients. While early detection and
treatment of hearing loss are of utmost
importance to avoid aggravation of physi-
cal handicap, audiometry should be perfor-
med if a hearing deficit is suspected, and
in asymptomatic OI patients at the age of
10 years with repeated audiograms every
third year thereafter.

DIAGNOSIS AND TREATMENT
OF THE FUNCTIONAL MUSCLE-
BONE-UNIT IN OSTEOGENESIS
IMPERFECTA

Schonau E, Mueller B, Petersen T, Semler O
Children‘s hospital, university Cologne, Germany

Muscle force is the most important fac-
tor for the growing skeleton. The training
of this system is often difficult in children
with Osteogenesis Imperfecta due to the
increased risk of fractures.

The Cologne Concept of functional phy-
siotherapy is a new approach to combine
different therapeutic strategies to streng-
then muscles and bones and to improve
mobility and independency in children and
adolescent with Osteogenesis Imperfecta.

Intervention

The patients participated in an inten-
sive multimodular rehabilitation program
for 2 weeks at the beginning and for one
week after 3 months. One important part
is a2 Whole Body Vibration training with
the side alternating platform Galileo®, con-
ducted by the patients over a period of 6
months at home.

Methods

31 patients (f=1 1; m=20; Ol-type III =
14; OI-type IV =10; Ol-type I =7) participa-
ted in this programme. 11 patients are still
training, 20 patients completed training
and 6 droped out. For quantifying chan-
ges during training we used DXA scans,
the Brief Assessment of Motor Function
and a modified Gross Motor Function
Measurement Test.

Conclusion

The Cologne concept of a functional
training of the musle-bone system in chil-
dren and adolescents including a whole
body vibration training was beneficial for
the participants and led to an increase
in muscle- and bone mass. Additional the
patients showed an improved mobility and
became more independent.

Changes during 6 months |p-value
of training
Bone mass (whole body DXA) [n=11] +14.15% <0.0030
Muscle mass (whole body DXA) [n=11] +4.26% <0.0010
Brief assessment of motor function [n=13] +13.80% 0.0151
GMFM +14.19% 0.0040
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THE TEETH IN OI: DIAGNOSIS AND
PROGNOSIS

Luc Martens en Peter De Coster
Dept of Paediatric Dentistry & Special Care,
PaeCaMed Research, Ghent University, Belgium

People with Osteogenesis Imperfecta
(OD), well-known as a heterogeneous con-
nective tissue disorder manifestating brit-
tle bones and caused by genetic defects
of type I collagen, commonly show oral
manifestations consequently having oral
implications. Paralleling the phenoty-
pic heterogeneity of OI, the oral mani-
festations attributable to OI vary widely
with malocclusions and Dentinogenesis
Imperfecta (DI) representing the classical
dental findings. Each of the 4 accepted sub-
types of OI may further be subdivided on
the presence of DI. DI in association with
Ol is termed DI type I. However, there are
2 non-OI associated types of DI recognized
(type II and IID).

All three forms of DI present an amber-
-brown to blueish-grey hue to the teeth
with various degrees of transparence,
cracking/loss of enamel and attrition. The
radiographic features of DI types I and
II are largely similar, exhibiting bulbous
tooth crowns, distinct cervical constricti-
ons, short roots, obliteration of the pulp
chamber, and periradicular radiolucencies.
DI type I affects both the primary dentition
as well as the permanent dentition.

Receiving appropriate dental care is an
important element contributing to the pati-
ent's overall health and sense of well-be-
ing. Therapeutic strategies to preserve oral
function, vertical tooth dimension, and
normal facial growth and esthetics should
be instituted as early as possible - this is,
already in the primary dentition. Providing
full-coverage tooth restorations or overden-

tures may be necessary to achieve these
goals. Selective orthodontic and orthogna-
tic therapy may be beneficial in limiting
malocclusion. Although the overall risk of
maxillofacial/alveolar fracture appears to
be low, all dental care should be provided
in a very cautious and measured way.

SCIENTIFIC, MEDICAL AND
ETHICAL PROSPECTS FOR NOVEL
THERAPEUTICS IN OI

Marini, JC!, Lisse, T'2, Uveges, T'3, and Forlino,

A4 and Goldstein, S.5

1 Bone and Extracellular Matrix Branch, NICHD,
NIH, Bethesda, MD,

2 Present Address: UCLA,

Present Address: Trigvagen, Inc

4 Department of Biochemistry, University of

W

Pavia, Pavia, Italy
5 Orthopedic Research Laboratories, University of
Michigan, Ann Arbor, MI

Parental mosaicism and type I OI provide
lessons from nature on approaches to decre-
ase the severity of OL First, cell transplanta-
tion of normal osteoblast precursors mimics
parental mosaics who have both normal and
mutant osteoblast populations.

A second approach is suppression of
mutant transcripts coding for alpha chains
harboring a structural abnormality, by ham-
merhead ribozymes or siRNA; this mimics
type I OI, in which a null or partial null
collagen allele results in mild OI. Ribozyme
specificity and efficiency is excellent in
vitro and in stably transfected cells. We
recently piloted hammerhead ribozymes
in vivo in the Brtl OI mouse. We delivered
ribozyme targeted to the mutant allele
by mating Brtl with a transgenic mouse
expressing RZ using the tet-off system. We
found that female Brtl/Ribo/Tet vs Brtl/wt/
wt mice have significantly greater body
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and femur length, femur and spine BMD
at 2 month of age. Biomechanical and uCT
studies are pending.

A third approach focuses on decreasing
the ER stress in OI osteoblasts, as eviden-
ced by increased CHOP/GADDI153 in Brtl
vs wt bone tissue. To decrease ER stress,
we provided a chemical chaperone, sodium
pheylbutyrate (SPB). Brtl and control mice
were fed a diet containing 7 mg/gm SPB (PCI
Synthesis, UK) ad lib from conception to age
2 months. Perinatal lethality was inconsistent-
ly decreased in SPB-fed Brtl mice, with some
severely runted Brtl pups surviving several
days after birth. Brtl mice fed SPB had fewer
rib and upper extremity fractures at 14 days
of age. Two-month-old Brtl males and females
fed SPB-chow did not have increased body or
femur length, femur or spine BMD vs. Brtl
fed regular chow. Biochemical and uCT stu-
dies of femora are pending.

We explore the ethical considerations
raised by application of these potential the-
rapeutic approaches to children with Ol

DENTAL AGE OF CHILDREN WITH
OSTEOGENESIS IMPERFECTA

Tiesalo O., Waltimo-Siren J.
Department of Orthodontics, Institute of
Dentistry, University of Helsinki, Helsinki, Finland

Introduction

Assessment of dental age is one method
to estimate the biological developmental
status of a young individual. Our purpose
was to compare the dental age with the
chronological age in children with diffe-
rent Osteogenesis imperfecta (OI) types.

Materials and methods

Dental ages of 21 Finnish children with
OI were assessed from panoramic den-
tal radiographs by so-called Demirjian’s
method using scores calculated for Finns.
The OI type was IA in nine, type IB in four,
type III in three, and type IVB in four pati-
ents, and in one it remained unclassified.
The patients’ decimal ages ranged from
2.99 to 13.75 years.

Results

Within type I OI, 77% displayed advan-
ced dental age, but the proportion was
smaller in type IB than in type IA subgroup.
In type III, dental age was always delayed
compared with chronological age. In type
IVB, dental age was closest to the chrono-
logical age. Thus, the order of group means
was: type IA, type IB, type IVB, and type
III from highest to lowest dental age. The
maximum differences between dental age
and chronological age were +3.2 years in
a boy with type IA, and -0.7 years in a boy
with type III OL

Conclusion

Dental age appears to be associated
with general severity of the disease, type IA
OI leading to the largest increase and type
in OI to the largest decrease in the rate of
dental development. It is of notable inte-
rest if these findings in OI children would
correlate with other parameters of their
biological maturity.
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CRANIOFADAL AND
MALOCCLUSION TRAITS IN
PATIENTS WITH DIFFERENT TYPES
OF OSTEOGENESIS IMPERFECTA

Mahngren B.!, Astrom E.2, Mahngren O.3

1 Dept. of Clinical Science, Karolinska Institutet,
Stockholm, Sweden

2 Dept. of Woman and Child Health, Karolinska
Institutet, Stockholm, Sweden

3 Orthodontic Clinic, Uppsala, Sweden

Craniofacialand occlusion abnormalities
have mainly been reported in patients with
osteogenesis imperfecta (OI) type III. We
have, however, observed severe malocclusi-
ons and a great variation in the craniofacial
development in all types of OI The aims
were therefore to analyze these factors.

Methods

The degree of handicapping malocclu-
sions were evaluated clinically in 51 pati-
ents with OI type I, 12 with type in and 24
with type IV (age 5-20, mean 11.8). The
handicap was ranged from none (0) to
extremely severe (4). A total of 76 cephalo-
metric radiographs were analyzed. Twelve
cephalometric landmarks and 11 variables
were measured. Controls for comparison
were a longitudinal population study of
136 healthy individuals.

Result

Severe malocclusions were found in
40% of the patients with OI type L, even in
those with a mild form and normal thorax
configuration, and in type III and IV in 92%
and 58% respectively. The cephalometric
analyses revealed that the maxilla (SNA),
and the mandible (SNB), were significant-
ly smaller, the mandible more posterior

rotated (SN-ML), and the cranial base angle
larger (SN-Ba) in the OI group than in the
controls. The most significant differences
were found between OI type I and IIL
Significant differences were also found
between OI type IV and IIL

Conclusion

OI patients type HI had the most severe
malocclusions and most deviating cranio-
facial development, but severe deviations
were found also in the other types of OL
It is therefore recommended that well-trai-
ned dentists are included in an OI team.

THE SPECTRUM OF COLLAGEN I
MUTATIONS CAUSING
OSTEOGENESIS IMPERFECTA
IN SWEDEN

Lindahl K! Rubin CJ! Astrom E2, Malmgren B3,

Soderhall $2, Kindmark!, Ljunggren O!

1 Department of Endocrinology, Medical
Sciences, Uppsala University, Uppsala, Sweden

2 Department of Woman and Child Health,
Division of Paediatric Neurology, Karolinska
Institutet, Stockholm, Sweden

3 Department of Clinical Science, Intervention
and Technology, Division of Paediatrics,
Karolinska University Hospital, Huddinge

Objective

Over 800 mutations causing Osteo-
genesis Imperfecta (OI) have been descri-
bed in the genes encoding collagen type L.
As COL1 Al and COL1 A2 are large genes,
there are still many codon positions where
no mutations have been reported and only
10% of theoretically possible glycine substi-
tutions have been described. The spectrum
of mutations causing OI in Sweden has not
previously been investigated.
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Method

Exons and flanking intron sequences of
COL1 Al and COL1A2 were sequenced in
28 unrelated OlI-patients.

Results

In 23 of the 28 families a mutation was
identified: nine of these were not previ-
ously reported, 14 were known to cause
OI and in five patients no mutation was
found. Fifteen mutations were located in
COL1 Al and eight in COL1 A2. Thirteen
patients had a glycine substitution, while
eight mutations were insertions, deletions
or mutations leading to a premature stop
codon. There was one non-glycine amino
acid substitution and one mutation expec-
ted to cause a splicing defect. Three fami-
lies were carriers of two separate mutati-
ons. However, only one of the mutations
was of a typical OI-type. Two of the mutati-
ons were present in two separate families,
not known to be relatives.

Conclusion

The spectrum of mutations causing OI
described in this Swedish cohort is of the
expected type, with the exception the non-
-glycine substitution. It is notable that in
three patients two separate mutations were
identified. It is unclear if both mutations
influence the patient’s phenotype. This
study further illuminates the spectrum of
Ol-causing mutations and possible pheno-
typical outcomes.

THE INTERNATIONAL NOSOLOGY
OF OSTEOGENESIS IMPERFECTA -
STANDARDIZATION OF SEVERITY
EVALUATION AND WHERE TO NOW

Sillence D.
Discipline of Genetic Medicine, The Children‘s
Hospital at Westmead Clinical School, Australia

The International Nosology of
Constitutional disorders of the skeleton
(amended) includes 8 numbered types of
OI with 3 named syndromes. Taking into
account the heterogeneity in OI type II
and III, the nomenclature encompasses
over 19 OI syndromes. Five gene loci are
known to contribute to the pathogenesis of
these syndromes. These loci are COL1Al,
COL1 A2, CRTAP, PH31/LEPRE1 (coding
for Leprecan) and PLOD2. However there
are a number of patients whose clinical
phenotype or biochemical molecular fin-
dings fall outside the classified syndromes.

We have investigated a late onset form
of OI characterized by low bone turnover
and recurrent stress fractures. This fema-
le proband experienced stress fractures
without trauma at 11 years and during
adolescence had over 50 stress fractures
including jaw, ribs, spine, metatarsal bones
and hands. She has marked cutaneous
striae, telangiectatic rash on arms and legs
and spontaneous aseptic necrosis of jaw.
There are a number of well characterized
mouse mutants for which human homolo-
gy has not been established. These include
the Sphingomyelinase Phosphodiesterase-
3 deficient mouse (SMPD3). It is likely
that further OI syndromes remain to be
delineated. Furthermore in our experien-
ce there are several Ol phenotypes with
ocular involvement. To clarify confusion
between Nosology of OI syndromes and
grading of severity, we have developed
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grading criteria for mild, moderate, severe
and extremely severe OI. These were used
to assess children for inclusion in the POISE
(Pediatric OI Safety and Efficacy) study of
Risedronate in mild OI.

A MULTIDISCIPLINARY CARE
PROGRAM FOR CHILDREN WITH
OSTEOGENESIS IMPERFECTA AULT
J, PACEY V, ALCAUSIN M, MUNNS C,
BROLEY S, SILLENCE D

The Connective Tissue Dysplasia Service, The
Children‘s Hospital at Westmead, New South
Wales, Australia

Children with Osteogenesis Imperfecta
attending the Children's Hospital at
Westmead are cared for by a multidiscipli-
nary OI management team composed of
specialists in rehabilitation, genetics, bone
and mineral medicine, dentistry, adoles-
cent medicine and orthopaedics, as well
as physiotherapy, occupational therapy,
social work, orthotics, nursing and genetic
counselling.

Fractures are painful at all ages and
children gain considerable relief from effe-
ctive analgesia in conjunction with appro-
priate splinting techniques to support the
fracture during movement. Parents are
taught first aid and splinting techniques to
reduce pain and shock. Fractures are mana-
ged by orthopaedic specialists with team
involvement in planning for rodding or
other procedures. All children are conside-
red for treatment with Cyclic Intravenous
Bisphosphonates.

To minimise Basilar Impression and
scoliosis, we advise reclined suppor-
ted seating until the child has sufficient
trunk control to maintain upright posture
without slumping into a kyphotic defor-
mity. Developmental therapy, hydrothe-

rapy, judicious splinting, physical activity
programmes and musculoskeletal mana-
gement, especially of joint hypermobility,
improve long term outcomes. All children
are referred to paediatric dentistry for ini-
tial assessment and annual review particu-
larly if they are treated with bisphosphona-
tes due to the very low risk of Osteonecrosis
of the Jaw. Bone density and hearing asse-
ssments are performed at regular intervals
during childhood.

Skilled genetic counselling and education
helps families, children and schools unders-
tand this condition. All families are referred
to an OI support organisation. Emotional
support, medical and orthopaedic manage-
ment and practical assistance, provided by
an experienced multidisciplinary team, are
essential to achieve optimal outcomes for
a child with OL

AUDIOLOGIC AND GENETIC
DETERMINATION OF HEARING
LOSS IN PATIENTS WITH
OSTEOGENESIS IMPERFECTA

Swinnen F.l, De Leenheer E.l, De Paepe A.2, Coucke

P2, Cremers C.3, Dhooge I.!

1. Department ofOtorhinolaryngology, Ghent
University hospital, Ghent, Belgium.

. Centre for Medical Genetics, Ghent University,
Ghent, Belgium.

N

W

. Department of Otorhinolaryngology, Radboud
University Nijmegen, Medical Centre, Nijmegen,
The Netherlands.

Introduction

Osteogenesis Imperfecta (OI) is a he-
reditary connective tissue disorder, clini-
cally characterized by a triad of symptoms
including bone fragility, blue sclerae and
hearing impairment. In general, the disease
is inherited in an autosomal dominant pat-
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tern. Causal mutations for OI are located in
the COL1A1 or the COL1A2 gene.

A protocol is developed to determine
the characteristics of the hearing loss
which affects about half of the patients
with OI. To elucidate the known inter-
-individual variability in OI-associated
hearing loss and to get an insight in the
underlying pathogenetic mechanisms of
the hearing impairment, these characte-
ristics will be correlated with the patients’
genotypes.

Methods

25 families in which 2 to 8 family
members were affected by - genetically
confirmed - OI, will be invited for an ENT-
examination and an extensive audiological
evaluation. CT and MR imaging techniques
will be used to gather information about
deficient ossification at the level of the
temporal bones.

Expectations

Previously no correlation could be
found between the mutated gene or
mutation type and the hearing pattern
in OI (1). It was suggested that the hea-
ring loss was the result of multifacto-
rial and possibly still unknown genetic
effects. In our study, environmental fac-
tors will therefore be taken into account.
Additionally, attention will be given to
Single Nucleotide Polymorfisms located
in genes associated with hereditary deaf-
ness and otosclerosis.
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IMPORTANCE OF ANTHROPO-
METRIC MEASUREMENT IN
DIAGNOSTICS OF OSTEOGENESIS
IMPERFECTA TYPES
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Introduction

Osteogenesis imperfecta (OI) is the
most common inborn disease of fibrous
connective tissue characterized by increa-
sed fragility of skeleton. Congenital bone
fragility is the cause of multiple fractures
and biomechanical serious deformities of
the long bones and the axial skeleton.
The aim of our study was specifying of
the diagnostics of individual types of OI
with taking advantage of clinical, precise
anthropological, radiological, biochemi-
cal, biomechanical and genetic methods.
Patients and methods. Group of 55 patients
(27 M/ 28 F) aged from 1.5 to 56 years
is followed and treated in the Ambulant
Centre for Defects of Locomotor Apparatus
in Prague. Patients were classified into 7
types of the OI according to both Sillence
(1979) and the new Glorieaux (2003) clas-
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sification. The cohorts of patients were
characterized with accent on the body
height, proportionality of trunk and extre-
mities, shape of thorax, head, and nutriti-
onal status. Anthropometric parameters
were expressed in z-score. All the collected
data of patients were gathered into the
complex database and statistically evalua-
ted trying to find some relations among
anthropometric, clinical and biochemical
parameters. Results. The most important
parameters distinguishing the types are
body height and length of lower extremi-
ties. Meanwhile the type I is characterized
by shortening of the trunk, the type IV
shows even more severe involvement of
length of lower extremities.

The most important factor which affec-
ted the severity of disease was the type of
OI, determined by the severity of collagen
affection. Patients with more severe type of
OI have more fractures and severe deformi-
ties. Parameters explaining the variability
in body height among patients within the
same type of OI are: platyspondyly, defor-
mity of ribs (in coincidence with trunk
deformity) and dentinogenesis imperfecta.
We also demonstrated lower body height in
patients with high urine deoxypyridinoline
level and decreasing of its level in patients
on antiresorptive therapy.

Conclusion

We affirm that the dividing of OI types
according to the new classification gives
more consistent pictures of the OI types.
The type of OI determines the severity and
progress of the disease. It reflects the rate
of bone structural involvement and tells us
how often the fractures and microfractures
which cause the deformities will occur.
Anthropometric parameters can be useful

in differential diagnostics among OI types
(especially between type I and IV). One of
the most important parameters which can
be used to distinguish the types is body
height. The length of lower extremities
and whole body proportionality are on the
second place.
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DENTINOGENESIS IMPERFECTA
AND RELATED DISEASES TO
OSTEOGENESIS IMPERFECTA

Kuklik M., Polachova H., Mafik 1.3, Hudakova O.,
Mazura L.

Introduction

The bone and teeth dy splasias repre-
sent a numerous series of growth defects
of hereditary origin. Their symptomatology
exhibit a large scale of abnormalities which
are the aim of this presentation.

From the broad scale of the diseases
we demonstrate following conditions:
dentinogenesis and or osteogenesis
imperfecta, some syndromes with mani-
festation in orofacial area.

Material and methods

In all observed cases the clinical obser-
vation was acompanied by genelogical and
laboratory methods as well as stomatolo-
gical methods as well as stomatological
examination.
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Results

The analysis of our data shoiwed some
interesting relationships between bone,
ard dental tissues and mesenchymal orofa-
cial structures.

Point of special interest:

The most promising direction of our
further research seems to be correlation

OSTEOGENESISTMPERFECTA
FEDERATION EUROPE

between osteoblasts and odontoblasts in
selected cases.

Conclusions and
recommendations:

The precise ethiopathogenetic
knowledge promotes the correct genetic
diagnostics and further medical preventi-
ve tactics.

OBJECTIVES
OF THE OIFE

s members on a
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INFORMACE O SPOLECNOSTI PRO POJIVOVE
TKANE CLS J. E. PURKYNE (SPT)

Vazena pani kolegyné, vazeny pane kolego,

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

Védecké poznini a aplikace nejnovéjsich poznatkti v klinické praxi nabyly v poslednich letech
nebyvalého zrychleni, a to nejenom v zahranici, ale i u nds. Tato skutec¢nost bezprostiedné souvisi
s kvalitativnim rozvojem poznani i v nebiologickych védach a v modernich inzZenyrskych pfistu-
pech. Stile vice se prokazuje, Ze vSe se v§im souvisi - neni nihodou, Ze nové poznatky a objevy
vznikaji na rozhrani obort a riznych védnich disciplin. Lidskd spolec¢nost v poslednich deseti-
letich dosdhla nové civiliza¢ni kvality - ve v€dé€ a v jejich aplikacich zcela jisté, avSak v moralce
a etice ne tak priliS. Biomedicina je v soucasné dobé rozsahlou interdisciplinarni védou, ktera
bez kooperace s jinymi védnimi obory by byla odsouzena ke stagnaci. Proto cilem SPT je nejenom
integrovat odborniky v biomedicing, ale i v technickych sférach.

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

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

SPTvydava Casopis Pohybové tistroji - pokroky ve vyzkumu, diagnostice a terapii, do kterého se i vy
muzete aktivné zapojit odbornymi ¢lanky, vasimi zkuSenostmi a slune¢nou pohodou. Pfedplatné
casopisu je 300 K¢ rocné, pro zahrani¢ni odbératele 12 Euro.

Mili kolegové, nestiijte (pro katastrofalni nedostatek ¢asu) opodal a pripojte 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 nds
neni nihodné. Jsme velice zavizani nasim predkam, ktefi rozvijeli kvalitu odbornosti v nasi zemi.
Nepfipustme utlum védy u nds. Nenechme se zmanipulovat programovanou lhostejnosti, vyrus-

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

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

Za vybor spolecnosti:

Doc. MUDr. Ivo Mafrik, CSc. - predseda

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

Ing. Jana Zelenkova - pokladnik




| PRIHLASKA
rfadného clena
Spolec¢nosti pro pojivové tkané CLS JEP

| TG o a0 o glo oo o o o oG A TMENGINE . v T .
ol A R . W, W
| Datum narozeni ..................... Rodnécislo ...........................
| Adresa pracoviSte ... .. ... ...
I - PSC D:D [D
Telefon .............................. LD 000 00000000000000000 RN o o o oo

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

| Stanovisko organizacni slozky:

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

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

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

Dear Sir/Madam, dear Colleagues,

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

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

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

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

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

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

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

POHYBOVE USTROJI, ro¢nik 16, 2009, &. 1+2 97



HUMPOLEC

U

&

THE 15T ANNOUNCEMENT

VTH INTERNATIONAL ANTHROPOLOGICAL
CONGRESS OF ALES HRDLICKA

“QUO VADIS HOMO ...SOCIETAS HUMANA?“

September 2-5, 2009 Praha - Humpolec, Czech Republic
www.anthropology-hrdlicka2009.cz

and
Society for Connective Tissues of CMA J.E. Purkyné
&
Czech Society for Prosthetics and Orthotics CMA J.E. Purkyné

&
Ambulant Centre for Defects of Locomotor Apparatus

invite you for

THE 11™ PRAGUE-SYDNEY-LUBLIN SYMPOSIUM
TOPIC: ORTHOPAEDIC ANTHROPOLOGY

that will be held in the frame of the V® International Anthropological
Congress of Ales Hrdlicka
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The Symposium is launched within the framework
Bone and Joint Decade 2000-2010
and belongs to education actions integrated into the life training system of physicians

The Symposium will be held on September 3-5, 2009 in The Medical House,
Sokolska 31, 120 26 Prague 2, Czech Republic

Opening Ceremony and Welcome Party of the Vt! International
Anthropological Congress of Ales Hrdlicka will be held on September 2, 2009
in the Carolinum, Ovocny trh, 110 00 Prague 1 from 4.00 p.m.

All information regarding to Registration, Abstracts - online form, Symposium fee,
Accommodation, etc. you find at www. pojivo.cz

Deadline for Abstract Submission: May 15, 2009
Participants will receive abstracts of the V! Congress of Ale§ Hrdlicka on CD and
the journal “Locomotor System” with programme of The Symposium and printed

abstracts of lectures

Organiser: Assoc. Prof. Ivo Marik, MD, PhD, Ambulant Centre for Defects of
Locomotor Apparatus, OlSanska 7, 130 00 Praha 3, E-mail: ambul_centrum@volny.cz

o
SOCIETY g
FOR 2 '|
CONNECTIVE g ||| I'
TISSUes : S;:T* -

= AND ORTHOTICS
JE.Purkyné /g JE PURKYNE" F—‘DR DEFEG‘TS

OF LOGOMOTOR APPARATUS
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ZPRAVY ¢ NEWS

RECENZE
REVIEWS

STROUHAL EVZEN, NEMECKOVA ALENA

TRPELI I DAVNI LIDE NADORY?

DID ALSO PAST PEOPLE SUFFERED BY TUMOURS?
Praha, Karolinum 2008. 193 str., mnozstvi obrazové dokumentace.

ISBI 978-80-246-1481-6.

Na sklonku minulého roku byla kniZni-
ce nasi védecké a popularné-védecké lite-
ratury obohacena o zaméfenim vyjimecné
dilo, shrnujici odborné celozivotni zkuSe-
nosti naseho predniho lékafe, antropolo-
ga a egyptologa prof. MUDr. E. Strouhala,
DrSc. a jeho plzenské spolupracovnice.
Utld broZovand publikace shrnuje boha-
tou Skdlu poznatki a souvislosti, které
autofi po desetileti fesili v rdimci grantové
ulohy (ale pfedevsim vlastniho odborného
zajmu), puvodné jesté ve spolupraci s radi-
ologem prof. MUDr. LuboSem Vyhnankem,
DrSc., jehoZz pamatce je kniha pietné pfi-
psana - takika k desatému vyroci jeho tra-
gické smrti.

Jméno a celoZivotni pfinos prof. Strou-
hala na poli celosvétové paleopatologie je
natolik zndmo, Ze nevyZaduje podrobné
objasnéni toho, jakého uznini se mu i za
hranicemi jeho vlasti dostalo. Siroky zibér
kulturné-historickych souvislosti s nalezisti
kosternich pozustatkli minulych tisicile-
ti je skute¢né mimoradny a svédci o en-
tusiasmu pro véc, hlubokych autorovych
znalostech problematiky, kterou pojednava
av niz dospivi k jednozna¢nému potvrzeni

otdzky, poloZené v nadpise knihy: nadory
nesporné byly vidy problémem lidstva -
zlistava viak o nich dochovino jen omezené
mnozstvi jednoznac¢né interpretovatelnych
nalezi; a to i pfesto, Ze moderni vySetfova-
ci postupy rozsifily moznosti ovéfeni pova-
hy konkrétni zmény (vesmés jde o nalezy
kosterni). Diagnostika téchto zmén vyza-
duje hluboké zkuSenosti, peclivou analyzu
i pfedstavivost a postradd obvykla to, co
v soucasné klinice je nejpodstatné;jsi: dokla-
dy o pribéhu choroby, jejich symptomech,
mikroskopické struktufe... Znalci proble-
matiky je ve svété ,jako Safrinu“ a neni
divu, Ze Strouhal je casto volian ke konzili-
arnimu posouzeni materidlu do zahranidi,
kam s neutuchajici ochotou jezdi a probira
se archivovanymi nalezy z vykopavek v po-
¢etnych lokalitich. Obrazovd dokumenta-
ce k jednotlivym kasuistikim dila je tech-
nicky na vysoké urovni a zahrnuje detaily
makroskopického vzhledu chorobného
loziska, rentgenovych snimkud i mikrosko-
pickych detail, které zpracovava prevazné
RNDr. Némeckovad. Lze bez nadsazky fici,
Ze soubor kapitol zpracoviava danou pro-
blematiku v potfebné hloubce i $ifi a zku-
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Senému neunikne, jak obtizné a zdlouha-
vé tyto studie jsou. Méné€ v problematice
orientovani jisté v knize uvitaji i kratkou
informaci o zakladnich klinickych proje-
vech danych typl nddortd v moderni dobé;
ty se sotva od historickych podstatnéji 1isi
a presto, Ze zkuSenosti a dokumentace na
tomto poli stdle roste, je diagnostika fady
nadorovych onemocnéni stile praktickym
problémem a lécba namnoze milo uspo-
kojiva. Strouhalova sestava 183 nddorovych
nalezii a jejich podrobnd analyza sahd az
do vyzkumu historicky dokumentovanych
staleti: zmifiuje i systematické prizkumy
rodové zamérfené (kupf. Pfemyslovci) a na
opacném konci mystéria divnovéku z vyko-
péavek v egyptském Abusiru, kde nase expe-
dice, jejiz byl Strouhal dlouha 1éta ¢lenem,
dosihla svétové uznivanych vysledku. Jeho
prace se pfitom nevyhnuly ani bolestné
ztraty material(, které byly unikatni, kupft.
rentgenovych snimk®t mumii z riznych
lokalit; ty kdysi umoznily odhalit i nékte-
ré podvody, za néz byly mumie vydaviny
a bez rentgenovych snimkt a bez poruseni
obaltl by ztistaly trvale neodhaleny (kupft.
chybéni téla, nebo kus dieva misto ného
aj.) Citlivy a zainteresovany ¢tenaf unikat-
niho spisu se pfi jeho procitini myslenkové
ocita v davném véku a vzdilenych konci-
ndch a pristihne se pfi tom, Ze pres prisné
védecky ton zpracovavané litky na néj
dychne mystika neobjasnéného i oziejmé-
ni a upfesnéni dat, jiz del$i dobu znamych.
Ceské pisemnictvi dostalo tak obohacujici
publikaci, kterd ma mnohé co fici nejen
k historii, ale i poznatkim soucasnosti.

Prof. MUDr. Jaromir Kolaf, DrSc.
Preslickova 5
106 00 Praha 10
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ZPRAVY ¢ NEWS

ZIVOTNI JUBILEA
ANNIVERSARIES

ProresorR MUDR. JarostAv Masorust, DrSc. - osmdesatilety

Je radostné a potésitelné, Ze jubilant se doZzivd tohoto pozehnaného véku ,s poZzehna-
nim Bohu“ skoro zdrav a docela vesel obklopen svymi milymi spolupracovniky a drahou
rodinou.

Narodil se 28. 1. 1929 v Liberci, maturoval 1948 na gymnaziu v Déciné, studoval na LF
v Hradci Kralové a Plzni, aby uspéSné promoval 1953 na KU v Praze.

TFi roky pracoval jako perspektivni odborny asistent na Ustavu pro lékafskou chemii
v Plzni odkud prechdzi na vyzvani Prof. MUDr. Houstka, DrSc jako perspektivni védecky pra-
covnik do biochemické laboratofe Ustavu vyzkumu a vyvoje ditéte v Praze na Karlové. Zde
se vénoval vyzkumu sérovych bilkovin u déti za vyvoje, ucinil zdkladni objevy o vyznamné
bilkovinné frakci alfa-fetoproteinu, ktera jej ve svété proslavila. V roce 1957 slozil atestaci
z laboratornich metod vySetfovacich a zacal pronikat do organizac¢nich taji klinické bio-
chemie, kterd se zacala vyvijet jako samostatny obor. Jako prava ruka Prof. MUDr. Homolky,
DrSc se jako 1€kaf - organizdtor na ministerstvu zdravotnictvi zaslouZil o vSechna organi-
zacni opatfeni, jezZ pravné vyustila v uznini samostatnych oddéleni klinické biochemie
(OKB), samostatné odborné spolecnosti a perspektivni koncepci oboru klinickd bioche-
mie. Roku 1967 se stavid prvnim docentem tohoto nového oboru na Fakulté détského
Iékarstvi UK v Praze. Zalozil OKB ve Fakultni nemocnici v Motole, které se pozdéji pod
jeho vedenim pteménila na Ustav klinické biochemie a pathobichemie. Z jeho védeckého
zaméteni vznikly monografie: “Sérové bilkoviny za vyvoje a v priibéhu nemoci® a , Fysiolo-
gie a patologie fetoproteinu“. Organiza¢ni zkusenosti jej pfinutily publikovat nepostrada-
telné bible klinické biochemie o ,Pozadovini a hodnoceni biochemickych vySetfeni (1. a 2.
diD)“. 1987 byl jmenovan prvnim profesorem klinické biochemie na KU a odtud vyplynula
povinnost psat dalsi knihy z oboru pathobiochemie a klinické chemie pro studenty a léka-
fe : ,Pathobiochemie organi*, ,Pathobiochemie metabolickych drah®“ a ,Pathobiochemie
bunky“. Dlouhou dobu byl prodékanem 2. LF UK a z jeho podnétu a doporuceni vznikla
celd garda novych docentti a profesort z tohoto oboru u nds.

Prof. Masopust je uzasné sectély konzultant a nebezpecny a vytrvaly diskutér, nevyzpy-
tatelny oponent; ale je tolerantni a vytrvaly se smyslem pro spravedlnost a rovnost, uznini
pro kazdou novou odliSnost. Md vyborny cit pro vSechno nové a budouci v oboru bioche-
mie a laboratorni mediciny. Zfejmé vidi dil neZ my druzi a je velkorysy. Dodnes je zvanym
fe¢nikem v riznych odbornych spolec¢nostech. Na pudé Spolecnosti pro pojivové tkiané
CLS JEP, jejiz je cestnym ¢lenem (fadu let pusobil jako mistopfedseda po boku predsedy
Prof. MUDr. M. Adama, DrSc.) v poslednich letech sklidil zaslouZeny uspéch svymi prednas-
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Pijte do polopita, jezte s chuti do polosyta a vyjdou Vam naplno léta!

kami na téma ,dlouhovékost“ a ,metabolicky syndrom* (publikovino v Pohybovém tstroji,
12, 2005, & 3+4, s. 148-182).

Tak jako ve védé a v prici je naro¢ny i v soukromi: naruzivy potipéc¢ a cestovatel,
neuvéfitelné poutavy vypravéc vseho, co zazil nebo alespon cetl, vyborny a netnavny
tanecnik... Po zasluze se mu dostiva vefejného i osobniho uznini, kterého miiZze opatrné
vychutndvat.

Felix, qui potuit congnoscere rerum causas (Verg.)
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V Praze dne 18. 4. 2009

VizZeny pane profesore, mily Jarku,

vSichni ¢lenové redakc¢ni rady casopisu ,Pohybové ustroji - pokroky ve vyzkumu, diag-
nostice a terapii“ a clenové vyboru Spolecnosti pro pojivové tkiané CLS JEP si vysoce vazi
Vasi védecké, pedagogické, publikacni a organizacni prace a preji Vam do dalsi ¢innosti
mnoho sil a zdravi.

Pfijméte prosim nejvyssi ocenéni Spolecnosti pro pojivové tkané CLS JEP, a to medaili
za zasluhy o rozvoj védy v oblasti pojivovych tkani.

Prof. MUDr. Josef Hyanek, DrSc. - védecky sekretar
Doc. MUDr. Ivo Marik, CSc. - predseda
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SMERNICE AUTORUM e INSTRUCTIONS FOR AUTHORS

TEMATIKA PRISPEVKU

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

Redakce pfijima pavodni priace a ka-
suistiky, souborné c¢linky, které informuji
o soucasném stavu v prislusnych oblastech
souvisicich s pohybovym astrojim a abstrak-
ty pfispévkua z narodnich a mezinirodnich
konferenci, vénovanych hlavné pohybo-
vému ustroji. Pivodni priace a Kkasuistiky
doporucuje publikovat v anglickém jazyce.
Rukopisy jsou posuzoviny dvéma (nékdy
i tfemi) oponenty redakcni rady.

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

UPRAVA RUKOPISU

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

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

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

TABULKY A OBRAZKY

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

LITERATURA

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

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

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

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

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

KOREKTURY

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

ADRESA PRO ZASILANI
PRISPEVKU

Rukopisy zasilejte na adresu:

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

Olsanska 7, 130 00 Praha 3

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

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

The journal Locomotor System will pub-
lish the papers from the field of locomotor
apparatus of man which are above all con-
cerned with the function, physiological
and pathological state of the skeletal and
muscular system on all levels of knowledge,
diagnostical methods, orthopaedic and
traumatological problems, rehabilitation as
well as the medical treatment and preven-
tive care of skeletal diseases. The object
of interest are interdisciplinary papers of
paediatric orthopaedics and osteology,
further object of interest are problems
of biomechanics, pathobiomechanics and
biorheology. The journal will accept the
original papers of high professional level
which were not published elsewhere with
exception of those which appeared in an
abbreviated form.

The editorial board will also accept
the review articles, case reports and abs-
tracts of contributions presented at nati-
onal and international meetings devoted
largely to locomotor system. The papers
published in the journal are excerpted in
EMBASE / Excerpta Medica.

MANUSCRIPT
REQUIREMENTS

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

While no maximum length of contribu-
tions is prescripted, the authors are encou-
raged to write concisely. The first page
of paper should be headed by the title
followed by the name(s) of author(s) and
his/her (their) affiliations. Furthermore,
the address of the author should be indica-
ted who is to receive correspondence and
proofs for correction. Papers are reviewed
by two (and/or three) opponents.

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

ILLUSTRATIONS AND
TABLES

Authors should supply illustrations and
tables on separate sheets but indicate the
desired location in the text. The figures
should include the relevant details and be
produced on a laser printer or professio-
nally drawn in black ink on transparent or
plain white paper. Drawings should be in
the final size required and lettering must
be clear and sufficiently large to permit the
necessary reduction of size. Photographs
must be of high professional quality. Figure
legends should be provided for all illustra-
tions on a separate page and grouped in
numerical order of appearance. On the
back of figures, their number and name of
the author should be indicated.
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REFERENCES

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

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

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

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

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

Assoc. Prof. Ivo Marik, M.D., Ph.D.
Ambulant Centre for Defects of
Locomotor Apparatus

OlSanska 7

130 00 Prague 3

Czech Republic

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

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

OZNAMENI UMRTI
OBITUARY

Doc. MUDR. Rapko VRABEC, CSc (3. 4. 1926-3. 1. 2009)

la kritce po Novém roce zprava o jeho skonu. I kdyZ pratelé nejblizsi véd€li o dlouholeté jej
invalidizujici a plizivé progredujici chorobé, kterd ho postupné zbavila i moznosti sobéstac-
ného pohybu v duchu si fekli, Ze smrt pro n¢ho i o néj pecujici manzelku byla za daného
stavu vykoupenim.

Docenta Vrabce, svého nejblizsiho pfitele, jsem poznal po jeho nastupu kritce po promoci
v 1. 1951 na chirurgické odd. KUNZ Usti nad Labem, kam byl pfi tehdej$im manipula¢nim
systému jako cerstvé absolvovany poslucha¢ UK v Praze pfidélen. Klidny a pratelsky kolega
si zdhy kolem sebe vytvofil okruh sympatizujicich spolupracovniki, z nichz se vSak tésil jen
kratce: na podzim 1951 musel nastoupit povinnou dvouletou vojenskou sluzbu a po ndvratu se
stal dal$i obéti manipula¢niho systému, jsa pfidélen jako zidvodni 1ékaf na jeden z dola severo-
Ceského uhelného reviru. Na lepsi ¢asy se zablyskalo, kdyz vyhril konkurz na misto sekundare
na kliniku plastické chirurgie akademika FrantiSka Buriana v Praze (1955), kde byl zafazen
do tehdy budovaného oddéleni pro lé¢bu popdlenin v Praze 2, Legerové ulici. Z ptivodniho
kolektivu lékaii tohoto dobfe fungujiciho a moderné koncipovaného oddéleni dnes jiZ neZzije
nikdo. Jeho zajem o védeckou prici ho orientoval - kromé povinnosti zau¢ovaného plastické-
ho chirurga ku spoluprici s pracovni skupinou tehdejsi Radiologické kliniky FVL UK, kterd se
ukdzala velice pfinosnou. Zahy se podilel na Etnografickém zpracovani tématu poskozeni kiize
zafenim, o vlivu fyzikdlnich c¢initelti na kosti a dalSich o angiomech détského véku. Desitky
casopiseckych publikaci, vesmés cizojazy¢nych z obdobi necelych dvaceti let jsou dokladem
jeho pracovitosti a interdisciplindrniho pfistupu k feSenym problémim. V nich se pozvolna
krystalizovala prevaha tématiky pohybového ustroji a jeho problému. Jeho jméno i rostouci
rozhled v zakladnim oboru oboru a pfedevsim také povést jednoho ze Zika svétoznamého
akademika Buriana, jednoho ze zakladateli oboru plastické chirurgie se staly postacujici
Lvisackou jakosti“ k prijeti na fadu svétovych pracovist (Skotsko, Austrailie aj.) a zddlo se, Ze nic
nestoji v cesté k rozvoji jeho akademické kariéry. Nepfizent osudu a politicky vyvoj v Cesko-
slovensku vS8ak rozhodly jinak a necekané. Kritce pred habilitaci, kdy byl Vrabec dlouha 1éta
vedoucim, 1ékafem ,popdleninky“ doslo k tragické obéti Jana Palacha - ktery byl dopraven
na Oddéleni pro 1é¢bu popalenych k oSetfovini ve zcela beznadéjném, zdravotnim stavu.
Vrabec stal u Palachova amrtniho lizka véda, Ze sebeobétavéjsi péce o pacienta nemad Sanci na
uspéch. Oddéleni a informace o ,pfipadu” byly hlidany StB, persondl vazan slibem mlc¢enlivosti
a naslednad dvé desetileti hliddn orginy bezpecnosti, zda néjaké informace, rezimu nezidouci,
nevynasi. To pfineslo mezi jinym oddaleni Vrabcovy habilitace a zablokovani jinak logického
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fizeni na jmenovani profesorem oboru. Docent Vrabec byl hlidin jako zlo¢inec, nepohodlny
jen tim, Ze vi ,pfili§ mnoho*“ o tragedii, a to bylo v tehdej$im reZimu nezddouci. V souvislosti
s oSetfovanim Jana Palacha se také stalo jméno kolegy Vrabce znaméj$im v demokratickych
kruzich niroda - krom¢ jiz divno znamého a vysokého hodnoceni znalosti odbornych. Radko
byl pfesouvan na riiznd pracovisSté, az z toho posledniho, v nemocnici Pod Petfinem, odesel do
dtichodu. Skromny, vysoce vzdélany a zrucny plasticky chirurg, pecujici o pacienty nejen po
strince kosmetické, ale také funkcni, byl drzen dlouhé 1éta ,pfi zemi* a spiknutim temnych sil
mu bylo branéno v dal$im rozletu. Snasel to statecné, byt s jistou zatrpklosti; nikdy nestavél ani
po Sametové revoluci na odiv svou kladnou roli v péci o Palacha, a plnéni povinnosti lékare,
za néZ se mu dostalo jen nevdéku.

Prof. MUDr. Jaromir Kolaf, DrSc.

Mél jsem pfilezitost poznat a ocenit vyjimecné kvality odborné a lidské pana doc.
MUDr. Radko Vrabce, CSc. pfi své stdzi na chirurgické klinice FN Pod Petfinem v ramci kolecka
pred 1. atestaci z ortopedie zacitkem 80tych let. Doc. Vrabec zde ptlisobil jako ordinaf pro
plastickou chirurgii a chirurgii ruky. Svym zdjmem o plastiku jsem si ziskal jeho sympatie a vel-
mi jsem si vazil jeho nabidky asistovat mu pfi jeho ambulantnich vykonech, tzv. chirurgickych
malickostech, providénych v mistnim znecitlivéni na zakrokovém chirurgickém silku a stizo-
vat na jeho ambulanci. Vice nezZ 3 roky jsem dochdzel pravidelné do Nemocnice Pod Petfinem.
Pan docent Vrabec byl vZdy zastincem fyziologického operovani po vzoru svého uditele aka-
demika Buriana. Stal se mi vyznamnym radcem i pozdéji pfi feSeni kandidatské prace ,Kostni
dysplazie®, jejiz soucdsti byly vrozené koncetinové vady. Vrozené vady horni koncetiny a ruky
byly (a stle jsou) na pomezi zdjmu plastické chirurgie a ortopedie a pravé v této oblasti byl
doc. Vrabec vysoce erudovany a zkuseny. Po fadu let nezistné dojizdél na détskou ortopedickou
kliniku do Motola, kde jsme spole¢né€ fesili rekonstrukéni operace u slozitych vrozenych vad
ruky (napf. palec sevieny v dlani u distilniho typu artrogrypozy). Po Sametové revoluci za pod-
pory doc. Vrabce, prof. MUDr. R. Kubata, DrSc., prof. MUDr. J. Koldre, DrSc., prof. MUDr. Ctibo-
ra Povysila, DrSc. a dal$ich vyznamnych specialistt jsme s kolegy z Motolské nemocnice zaloZili
Nadaci pro déti s vrozenymi vadami pohybového tustroji (Marikova nadace, 1991-92), jejimz
prioritnim cilem bylo podpofit vznik specializovaného oddéleni pro komplexni léceni déti
s vrozenymi vadami (systémem pod jednou stiechou) v Kostelci nad Cernymi lesy. Projekt se
caste¢né zdafil, vzniklo zde rehabilita¢ni oddé€leni NsP, kde probihala rehabilitace postiZenych
déti (Casto bezprostiedné po operacnim léceni) pod zkuSenym vedenim pana Doc. MUDr. V.
Kfize v letech 1991-2000, kdy byla NsP v Kostelci n. C. L. uzaviena z ekonomickych davodu.

Doc. MUDr. Ivo Marik, CSc.

Odborné a publikacni zkuSenosti doc. Vrabce jsme vyuZili pfi zaloZeni ¢asopisu Pohybové
astroji - pokroky ve vyzkumu, diagnostice a terapii, kde byl ¢lenem redak¢ni rady, dokud mu
to zdravotni stav aspon trochu dovoloval. Sklinime se v tucté nad pamitkou pfitele a spolu-
pracovnika, ktery svym obcanskym postojem a odbornou ¢innosti zapsal své jméno trvale do
oboru své ptisobnosti a podpofil jej vyznamné v mezindrodnim méfitku.
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ZIVOT JAKO DEDICNE SMRTELNE
ONEMOCNENI PRENASENE
POHLAVNIMI BUNKAMI (VYVOJ
JEDINCE A JEHO PATOLOGIE,
OXIDACNI STRES, STARNUTI,
REGENERACE)

LIFE AS A HEREDITARY MORTAL
DISORDER TRANSFERRED BY

SEX CELLS (DEVELOPMENT OF
INDIVIDUAL AND ITS PATHOLOGY,
OXIDATIVE STRESS, AGEING,
REGENERATION)

J. Masopust

Karlova Univerzita v Praze, 2. 1ékaiska fakulta,
Ustav klinické biochemie a patobiochemie,

V Uvalu 84, 15018 Praha 5 - Motol

E-mail: JAROMASOPUST@seznam.cz

Lidsky Zivot muZeme parafrdzovat jako
dédi¢né smrtelné onemocnéni prendsSené
pohlavni cestou s velmi raznymi proje-
vy a s chronickym, subchronickym nebo
téZz s akutnim i perakutnim pribéhem.
Prevenci a lécenim muZeme jen zmirnit
doprovodné neptiznivé nebo S$kodlivé
stavy a pfiznaky. Pfes tuto zdinlivé smut-
nou vyhlidku stoji za to jej Zit, protoZe ma
i svétlé stranky, krasné proZzitky a poznatky,
které z néj vytvareji jedine¢nou a nejpo-
divnéjsi existenci v celém vesmiru. Je tedy
soucdsti naseho vesmiru, prostorocasové-
ho kontinua, které zacalo velkym tfeskem
asi pfed 13,7 miliardami let a které se pry
vyviji podle jednoho programu z (n)500
mozZnych; jednim takovym programem je
vznik ¢lovéka na nasi planeté. Datuje se od
vzniku primitivnich forem Zivota na zemi.
To je asi pfed 3,5 miliardou let, kdy vznikly

udrzitelné podminky pro existenci a rozvoj
dvou zidkladnich sloucenin - nukleovych
kyselin a bilkovin. Vlastni Zivot ¢lovéka, kte-
rého stavime na vrchol vyvoje Zivych tvor,
se pfipravuje seznimenim a pfiblizenim
jedinct opacného pohlavi, ktefi jsou nosi-
teli zarode¢nych bunék (gamet) s potieb-
nou genetickou informaci (programem).
To je prodromalni stidium Zivota. Vlastni
Zivot jedince zaCne aZ oplozenim vajicka
spermii. Z oplozeného vajicka se vyvine
zarodek (embryo) a dile plod (fetus). Tato
faze se déje v téle matky (na existenci matky
uzce zavisld) a je zakoncena porodem (zro-
zeni). Nazyva se proto prenatilni. Od toho-
to data se mé&fi vlastni délka Zivota jedince
(faze postnatalni). Konci smrti (exitus). Pfi
schronickém® pribéhu to byvi v soucas-
né dobé 2-2,7 miliard sekund, maximalné
(zatim) 4 miliardy. Clovék, ktery je nadin
mozkem umoznujicim abstraktni myslent,
je jedinou Zivou bytosti (alespofl na této
planeté), kterd se zabyva myslenkou, odkud
pfiSel a kam spéje on i cely vesmir a co
je smysl zivota. V tomto sdé€leni se nebu-
du zabyvat filozofii nebo ndboZenskym
naziranim na zivot (snad az na zavér), ale
pokusim se velmi zjednoduSené popsat,
co vime o molekulovych mechanismech,
které vznik Zivota a vyvoj lidského jedince
provizeji a co jej miiZze potkat a ovlivnit (po
strance medicinské).

Klicova slova: Zivot, pohlavni buiiky,
molekulové mechanismy

Text slides viz www.pojivo.cz
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EXTENDED ABSTRACT

DIAGNOSTIKA SYSTEMOVYCH
SKELETALNICH VAD VCERA,
DNES A ZITRA

DIAGNOSTICS OF SYSTEMIC
SKELETAL DISORDERS
YESTERDAY, TODAY AND
TOMORROW

Marik I., Zemkova D., Mafikova A., Hudakova O.,
Myslivec R., Hyankova E., Kolaf J.
Ambulantniho centrum pro vady pohybového
aparatu s.r.o., Olsanskd 7, 130 00 Praha 3
E-mail: ambul_centrum@volny.cz

Cilem price je poukdzat na soucas-
né moznosti diagnostiky a rozsah biome-
chanicky zdvazné problematiky vrozenych
systémovych chorob pohybového ustroji,
jejichZ pocet narusta s rychle pribyvajicimi
poznatky v oblasti molekuldrni genetiky
a patogeneze. V soucasnosti se v Klinic-
ké praxi fidime jiz 7. versi mezindrodni
nomenklatury konstitu¢nich chorob ske-
letu, kterd byla uvefejnéna pod nidzvem
Nosologie a klasifikace genetickych kos-
ternich poruch - revize 2006. Novi noso-
logie podava aktudlni piehled poznanych
jednotek s postizenim kostry a zjisténych
genetickych defektl, usnadiiuje klinickou
diagnostiku a poznini novych jednotek,
podporuje a sméfuje vyzkum v kosterni
biologii a genetickych poruchich. Zafazeno
bylo 372 rtiznych stavii, jez jsou rozdéleny
do 37 skupin, definovanych hledisky mole-
kuldarnimi, biochemickymi a/nebo rentge-
nologickymi.

Metody

Klinické, antropologické a rentgenolo-
gické vySetfeni doplnéné vySetfenim gene-
tickym, biochemickym (vcetné markerti
kostniho metabolismu), v indikovanych
pfipadech i vySetfeni molekuldrné genetic-
ké (zpravidla ve spolupraci se zahrani¢nim
pracovistém), denzitometrické, CT, NMR,
histologické, histochemické a elektronmi-
kroskopické, aj. bylo zakladnim pfedpokla-
dem pro urceni genetické diagnézy a pro
monitorovani prabéhu kostni choroby
postizeného ditéte, ale i postizenych ¢lent
rodiny.

Vysledky

Za 16 let existence Ambulantniho cen-
tra pro vady pohybového aparitu v Praze
autofi diagnostikovali 101 nosologickych
jednotek u souboru 501 pacient s kost-
nimi dysplaziemi, genetickymi syndromy
nebo dysostézami. Genetické diagnozy
souboru pacientti zafazené do 34 skupin
podle Nosologie a klasifikace genetickych
kosternich poruch - revize 2006 jsou uve-
deny v tabulce.

Diskuse

Kostni dysplazie (KD) jsou vyvojové
poruchy chrupavcité, kostni a pojivové
tkané. Primarni KD vznikaji nasledkem
mutace genu, které se fenotypicky proje-
vuji v chondroosedlni tkdni. Sekundarni
KD jsou zptisobeny abnormalitami extra-
osedlnich faktori se sekunddrnimi ucin-
ky na kostni systém, a to metabolickymi
a hormondlnimi chorobami. Hlavnimi rysy
KD je kratka disproporciondlni postava
a dismorfismus. Incidence se odhaduje
na 0.30-0.45 : 1000 zivé narozenych déti.
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Pridruzené poruchy jinych systémui se
u kostnich dysplazii také vyskytuji a mo-
hou mit ve vzacné se vyskytujicich pfipa-
dech signifikantni diagnostickou hodnotu.
Pro klasifikaci, diagnostiku a diferencialni
diagnostiku kostnich chorob jsou i pfes
prevratné pokroky v molekuldrni genetice
rozhodujici klinicko-antropologické a rent-
genologické nalezy, které jsou zikladem
pro nasmérovani uzce specializovanych
vySetieni molekularné biologickych.

Klicova slova: kostni dysplazie, oste-
ochondrodysplazie, klinicko-antropologic-
ka, radiologicka a genetickd diagnostika,
molekularni genetika, klasifikace

ABSTRACT

Objectives

The aim of the paper is point out recent
possibilities of diagnostics and the extent
of biomechanically severe problematics
of congenital systemic locomotor system
disorders.

The number of congenital skeletal
disorders is growing up with the new
scientific knowledge especially in area
of molecular genetics and pathogenesis.
At present, we introduced into clinical
praxis the 7™ version of Nosology and
Classification of Genetic Skeletal Disorders:
20006 revision. The new Nosology provides
an updated overview of recognized
entities with skeletal involvement and
of the underlying gene defects, it has
practical diagnostic help, facilitates the
recognition of new entities, and direct
research in skeletal biology and genetic
disorders. Three hundred seventy-two
different conditions were included and

placed in 37 groups defined by molecular,
biochemical and/or radiographic criteria.

Methods

Clinical, anthropological and radio-
logical examination together with genetic,
biochemical examination (including
markers of bone metabolism), dual
energy densitometry, CT, MRI, and also
molecular genetic examination (usually
in cooperation with abroad), histological,
histochemical, histomorphometry and
electronmicroscopical investigation
were the basic prerequisite to specify
diagnosis and to monitor the course of
bone disorders not only in proband but at
affected members of the family, too.

Results

During 16 years existence of the
Ambulant Centre for Defects of Locomotor
Apparatus in Prague the authors diagnosed
101 nosologic units in a cohort of 501
patients with bone dysplasias, genetic
syndromes and dysostoses. Genetic
diagnoses of this cohort of patients
categorized into 34 groups according
to 2006 Revision of the Nosology and
Classification of Genetic Disorders of Bone
is summarized in table.

Conclusions

Bone dysplasias (BD) comprise the
main part of constitutional disorders of
skeleton. BD are developmental disorders of
chondro-osseous tissue. Primary BD result
from mutated genes that are expressed in
chondro-osseous tissue. Secondary BD are
caused by abnormalities of extraosseous
factors with secondary effects on skeletal
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system - metabolic disorders, hormonal
disorders. Incidence is estimated 0.30 -
0.45:1000 live born. Organ manifestation of
skeletal dysplasia does occur, and might in
rare instances be of significant diagnostic
value. For classification purposes the
disorders are still identified by clinical
features and radiographic appearance that

are the basis for aspect of closely specialized
molecular genetic examinations.

Key words: bone dysplasias, osteo-
chondrodysplasias, clinical and anthro-
pological,radiologicalandgeneticdiagnosis,
molecular genetics, classification

Tabulka 1. Soubor vrozenych systémovych vad pohybového ustroji, které byly diagnostikované v
Ambulantnim centru pro vady pohybového aparitu v Praze v letech 1994-2008. Soubor 501 pacien-
ta klasifikovany podle Nosologie a klasifikace genetickych kosternich poruch - revize 2006 (19) ob
sahuje 101 nosologickych jednotek, jeZ jsou zafazeny do 34 skupin.

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 1994-2008. This cohort of 501 patients
classified according to 2006 Revision of the Nosology and Classification of Genetic Disorders of Bone
(19) includes 101 nosologic units that are categorized into 34 groups.

Genetic Disorders of Bone

Number

1. FGFR3 group

®
®

Achondroplasia

N
N

Hypochondroplasia

W
(S8

2. Type 2 collagen group

[y
»

Spondyloepiphyseal dysplasia congenita

Kniest dysplasia

Spondyloperipheral dysplasia

Czech bone dysplasia - metatarsal type

3. Type 11 collagen group

Stickler syndrome type 2

4. Sulphation disorders group

Diastrophic dysplasia

5. Perlecan group

WAV RAY N SRE SREN NN SRS

Schwartz-Jampel syndrome

(Chondrodystrophic myotonia, myotonic chondrodystrophy)

6. Filamin group

Frontometaphyseal dysplasia

Osteodysplasty Melnick-Needles

Larsen syndrome

Spondylo-carpal-tarsal dysplasia

[ |t | DN [\ |
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7. Short-rib dysplasia (with or without polydactyly) group

Chondroektodermal dysplasia (Ellis-van Creveld dysplasia

Thoracolaryngopelvic dysplasia (Barnes syndrome)

A=)

8. Mulitple epiphyseal dysplasia & pseudoachondroplasia group

60

Pseudoachondroplasia

11

Multiple epiphyseal dysplasia (MED) Fairbanks type - type 1

Multiple epiphyseal dysplasia (MED) Ribbing type

- type 2, 3, 5, 6 and other types

24

Familial hip dysplasia (Beukes)

17

9. Metaphyseal dysplasias

18

Metaphyseal dysplasia, Schmid type

13

Cartilage-hair-hypoplasia (McKusick type)

Metaphyseal dysplasia with pancreatic insufficiency and cyclic neutropenia

(Shwachmann-Bodian- Diamond syndrome, SBDS)

Mild metaphyseal dysplasia

10. Spondylometaphyseal dysplasias

Spondylometaphyseal dysplasia Kozlowski type

MR (= DN

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

-
~

Immuno-osseous dysplasia (Schimke)

Metatropic dysplasia (various forms)

SED tarda, X- linked (SED-XL)

SEMD Maroteaux type (pseudo-Morquio type 2)

SEMD with joint laxicity leptodactyly or Hall type

12. Severe spondylodysplastic dysplasias

13. Moderate spondylodysplastic dysplasias (brachyolmias)

Brachyolmia, AD type

NN O || [00 || =

14. Acromelic dysplasias

1

(=

Trichorhinophalangeal dysplasia types 1/3

Trichorhinophalangeal dysplasia type 2 (Langer-Giedion)

Acrodysostosis

15. Acromesomelic dysplasias

16. Mesomelic dysplasias

Dyschondrosteosis (Leri-Weill)

17. Bent bones dysplasias

18. Slender bone dysplasia group

3M syndrome

19. Dysplasias with multiple joint dislocations

Desbusquois dysplasia

[\SRE SHRSSRAS SR KR e el jio N =1 NI} SHEN
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20. Chondrodysplasia punctata (CDP) Group 5
CDP Conradi-Hiinermann type ( CDPX2) 3
Other types 2
21. Neonatal osteosclerotic dysplasias 2
Caffey disease (including infantile and attenuated forms) 2
22. Increased bone density group (without modification of bone shape) 4
Osteopetrosis - late-onset form type 1 1
Melorheostosis 1
Osteopoikilosis 1
Osteopathia striata with cranial sclerosis 1
23. Increased bone density group with metaphyseal

and/or diaphyseal involvement 4
Osteoektasia with hyperphosphatasia (Juvenile Paget disease) 1
Pachydermoperiostosis 2
Pyle disease 1
24. Decreased bone density group 86
Osteogenesis imperfecta IA (normal teeth) 40
Osteogenesis imperfecta IB (opalescent teeth) 2
Osteogenesis imperfecta II 1
Osteogenesis imperfecta III 10
Osteogenesis imperfecta IVA 3
Osteogenesis imperfecta IVB (opalescent teeth) 8
Osteogenesis imperfecta VII 1
Osteoporosis-pseudoglioma syndrome 3
Idiopathic juvenile osteoporosis 19
25. Defective mineralization group 31
Hypophosphatasia - infantile forms 7
Hypophosphatemic rickets, XLD form 21
Hypophosphatemic rickets, AD form 1
Oncogenic rickets 2
26. 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
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27. Osteolysis group

Familial Expansile Osteolysis

Acro-osteolysis, Thevenard syndrome

Hajdu-Cheney syndrome

NG RIS N |

28. Disorganized development of skeletal components group

W
-

Fibrous dysplasia, polyostotic form (McCune-Albright)

\S]

Multiple cartilaginous exostoses

[\
N

Enchondromatosis (Ollier)

Enchondromatosis with hemangiomata (Maffucci)

Metachondromatosis

Cheiro-spondyloenchondromatosis

29. Cleidocranial dysplasia group

Cleidocranial dysplasia

30. Craniosynostosis syndromes and other cranial ossification disorders

Crouzon syndrome

Craniosynostosis Muenke type

Saethre-Chotzen syndrome

31. Dysostoses with predominant cranifacial involvement

Mandibulo-facial dysostosis (Treacher Collins, Franceschetti-Klein)

32. Dysostoses with predominant vertebral and costal involvement

Spondylocostal dysostosis type 1-3 and dominant type

Jarcho-Levin syndrome

(W BISNAN-RE SRR SREECRE SRS RN RASSRES SE R N NN S

33. Patellar dysostoses

—
(=)

Ischiopubic patellar dysplasia

\S]

Nail patella dysplasia

34. Brachydactylies (with or without extraskeletal manifestations)

12

Brachydactyly type E

Pseudohypoparathyroidism (Albright Hereditary Osteodystrophy)

Rubinstein-Taybi syndrome

Poland syndrome

O\ | =

35. Limb hypoplasia-reduction defects group

N
Y]

Fanconi anemia (syndrome)

Holt-Oram syndrome

Roberts syndrome

Split Hand-Foot malformation, isolated form

Split Hand-Foot malformation with tibial hypoplasia

Femoral hypoplasia-Unusual facies syndrome

Femur-Fibula-Ulna syndrome

Thrombocytopenia-Absent Radius (TAR(K) syndrome)

NN = (NN =N =
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36. Polydactyly-Syndactyly-Triphalangism group

Greig Cephalopolysyndactyly syndrome

Mirror -image polydactyly of feet with tibial hypoplasia

37. Defects in joint formation and synostoses

Proximal Symphalangism type 1, 2

Radio-ulnar synostosis with amegakaryocytic thrombocytopenia

N =[O\ [ =[N [
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HYPERPRONACNI SYNDROM

Ivan Vaieka' 2, Renata Vaiekova®

D Katedra fyzioterapie, Fakulta télesné kultury, UP
Olomouc

2 Lazné Luhacovice, a.s.

3) Katedra funk¢ni antropologie a fyziologie,
Fakulta télesné kultury, UP Olomouc

Hyperpronacni syndrom je autory fady
praci i klinickymi praktiky povaZovan za
pficinu mnoha patologickych stavi dolni
koncetiny a bederni oblasti. Prvotni pfici-
nou byva obvykle urcity funkcni typ nohy,
predev$im kompenzované vardézni zino-
Zi ¢i kompenzované vardzni pfedonoZi.
Uvedené funkcni typy vyZaduji zvySenou
pronaci zanoZi k zajiSténi plného kontaktu
zanoZi a predevsim pfedonozi s povrchem
béhem fize opory krokového cyklu. Tato
hyperpronace v subtalairnim kloubu je dile
spojena s vyrazné&j$i anebo déle trvajici
vnitini rotaci bérce, semiflexi kolene, vniti-
ni rotaci femuru, anteverzi panve a hyper-
lordozou bederni patefe. Souvisejici zmény
Ize ocekavat i v kranidlnich partiich trupu,
protoZe postaveni panve zdsadné ovliviiuje
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celkovou posturu. Uvedené zmény mohou
byt vyjadfeny na raznych etdzich v razné
mife, coz vede k biomechanickému kon-
fliktu v pfisludnych kloubech. Dusledkem
byvaji funkcni i strukturdlni zmény v da-
nych kloubech, okolnich mékkych tkinich
a prislusnych svalech. Raciondlnim terape-
utickym opatfenim je kompenzacni, nikoliv
korek¢ni, ortézovani, tedy pouziti vlozKky ¢i
klinku, které odstrani nutnost kompenzac-
ni hyperpronace zinoZi k dosazeni plného
kontaktu s povrchem. Vedle vySe popsané-
ho disto-proximilniho fetézeni poruchy
funkce dolni koncetiny existuje i fetézeni
opacné, tedy proximo-distalni. Pfikladem
muzZe byt strukturdlni ¢i funk¢ni porucha
postaveni panve ¢i funkce kycelniho klou-
bu, kterd vyvold odpovidajici zmény v dis-
talnich etaZich dolni koncetiny, soucasné
se zménami drZeni trupu, resp. celkové
postury. Také zde je nutné zvazit moznost
ovlivnéni prvotni priciny, pripadné orté-
zovani na drovni nohy musi brat ohled na
fakt, Ze dané postaveni nohy je kompenzaci
strukturdlni ¢i funkcéni poruchy funkce
leZici mimo danou nohu.

Klicova slova: hyperpronace, subtalar-
ni kloub, fetézeni
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FLEXORY RUKY

Smrcka Vaclav

Ustav dé&jin 1ékafstvi a cizich jazyka 1. LF UK,
Katefinskad 32, 128 08 Praha 2

Ambulantni centrum pro vady pohybového
aparatu, OlSanska 7, 130 00 Praha 3

E-mail: smrcka.v@quick.cz

Price je prehledem vysledku klinického
sledovani flexorovych Slach za obdobi 1981 -
2006. Problémy z raznych oblasti chirurgie
flexorovych Slach (vrozenych kontraktur,
poranéni i chronickych zanétlivych 1€zi)
jsme fesili v péti prospektivnich souborech
celkem u 227 pacientd, pficemz zaklad stu-
die tvofil soubor sekundarnich rekonstruk¢-
nich vykont na flexorovém komplexu u 53
pacient. Tento soubor byl po Sestiletém
sledovani se zapisem do standardniho dotaz-
nikového systému rozSifen na 84 pacientt
s operacemi na 106 flexorovych Slachich
a zpracovan v roce 2001 a 2006.

Sekundarni operace jsou plinované,
pacient pfichazi po tydnech, mésicich i né-
kolika letech po urazu. Poranéni je obvykle
zpusobeno pilou (29,3 %), sklem ¢i nozem
(15 %). U muzt k operacnimu feSeni nej-
Castéji prichdzi pacienti s poranénim fle-
xorového komplexu 2. a 3. prstu (28 %),
zatimco u Zen se pfi poranéni ukazovi-
ku objevuje i poranéni maliku. Po Sestile-
tém sledovini jsme zjistili, Ze i na zdravé
ruce, kontralaterdlni od ruky s poranénim,
dochazi ke zméndm a to diferencované
v metakarpofalangedlnich (MP), proximal-
nich interfalangedlnich (PIP) a distalnich
interfalangedalnich (DIP) kloubech.

U 2, 3. a 4. MP kloubu zdravé ruky
dochizelo v pribéhu Sesti let ke zvétSovani
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rozsahu pohybu od 2 do 10 stupnu. Ke zvét-
Sovani pohybového rozsahu nedochizelo
na laterdlnich prstech - prvnim a patém.
U PIP (IP) kloubu 1., 2. a 4. prstu se zvétSo-
val rozsah o 2-8 stupnt, naopak u PIP klou-
bu 3. a 5. prstu se rozsah zmensoval. U DIP
kloubt vSech tficlinkovych prsti se rozsah
béhem 6 let zmensoval.

Jedna ze tfi meziniarodné€ nejvice pou-
zivanych klasifikaci Stricklanda a Glogo-
vaca (1980) vylucuje MP kloub z méfeni
s oduvodnénim, Ze pohyb MP kloubu se
béhem 1é¢by neméni. Pfi porovnini pri-
mérn rozsahti pohybu v MP kloubu v jed-
notlivych kontrolich naseho souboru se
naopak ukdazalo, Ze rozsah MP kloubu se
zvétSuje s Casem jak u prstu s poruchou,
tak na zdravé ruce. ZvétSujici se rozsah
v MP kloubu mutZe kompenzovat pohyby
PIP a DIP kloubu. Stricklandova a Glogo-
vacova Kklasifikace z dlouhodobého hledis-
ka bude ukazovat vysledky horsi, zatimco
Buck-Gramckova (1976 a 1987) klasifikace,
kterd rozsah pohybu MP kloubu zapocitiva
by méla byt piesnéjsi.

V deskriptivné zpracovaném souboru
84 pacientu jsme provedli 120 rekonstrukc¢-
nich vykont. Nejcastéji zastoupené byly
tenolyzy (30,2 %), exstirpace povrchové-
ho flexoru (26,7 %) a sutury s resuturami
(14,6 %). V 16 pfipadech byla provedena
i rekonstrukce poutka. Pfi vytaZeni ¢i rup-
tufe poutka vznika tétiva.Ta se stala zakla-
dem naSeho hodnoceni kvality materidlu
poutek. U poutka ze Slachového materidlu
jsme nalezli tétivu nejméné zastoupenou
(2x). U poutka vazivového (ze S$lachové
pochvy ¢&i okolniho materidlu) dochazelo
k ruptufe poutka ¢i jeho vytaZzeni aZ po
nékolika mésicich, kdy pacient jiz nastoupil
do zaméstnani. Komplikace bezprostfedné
souvisejici s operacemi na flexorovych $la-
chich byly dehiscence rany (30,8 %), otok

(28,8 %), hnisani (26,9) a hematom (1,9 %).
Naopak poopera¢ni poroza (Sudeckova
algoneurodystrofie) se vyskytovala az néko-
lik tydna po operaci (11,6 %).

Nezastupitelnou ulohu v chirurgii fle-
xorovych Slach md rehabilitace. Jestlize
u souboru zpracovavaného v roce 1987
a 1992 jsme zahajovali cvic¢eni do tfi dnt
po operaci u priblizné /5 pfipada a do
3 nedél u vice nez 40 %, pak u soucasné
zpracovaného rozsifeného souboru zacitek
cviceni do 72 hodin po operaci je u 67 %
operovanych. Ukazuje to na prechod od
imobilizace k ¢asné pasivni a k ¢asné aktiv-
ni rehabilita¢ni 1é¢bé€, prechod ukazujici
na zdokonalovani rehabilita¢nich technik
v poslednich 20 letech.

Klicova slova: flexorové Slachy, ana-
tomie, fyziologie, rehabilibita¢ni 1éc¢ba,
rekonstrukcni operace

Key words: flexor tendons, anatomy,
physiology, physiotherapy, reconstructive
operations
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LECENI VERTEBRALNICH
PROBLEMU U GERIATRICKYCH
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A STIMULACI EXTENSOROVEHO
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TREATMENT OF VETEBRAL
PROBLEMS IN GERIATRIC
PATIENTS BY AUTOTRACTION
AND STIMULATION OF EXTENSOR
MUSCLES SYSTEM
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Introduction

Author summarizes his experience in
active relieving of compressed structures
of the spine by autotraction mechanism.
The gravitation force is used to relieve the
compressed parts of spine by weight of the
lower part of the body. This is achieved by
pushing up the upper extremities fixed to
small parallel bars on the bed.

Material and methods

50 patients in the age 70 to 80 years
were referred to our physiatric rehabili-
tation centre because of chronic painful
vertebral syndrome with variable osteopo-
rosis grade.

One group consisted of 30 in-patients of
the Geriatric Clinic Podunajské Biskupice
(Bratislava) hospitalized for typical old age
problems for several weeks.

The second 20 patient group compri-
sed of out-patients with dominant pain-
ful thoracic vertebropathy and thoracic
hyperkyphosis. All patients were treated by
the autotraction osteostimulation method
using small parallel bars.

Results

The group of in-patients manifested
a real increase of the muscle mass and
force of upper extremities. The used exer-
cise method also improved the patient “s
ability to control the bars efficiently. The
used exercises also presented a verticalisa-
tion training of vasomotoric reflexes.

The body height of the out-patients
was measured and its express increase
(1.5-2.0 cm) was demonstrated.

The posture of the upper body part and
head was adequately improved.

Summary

The principal of the active decompres-
sion with simultaneous active hyperaemia
of para-vertebral muscles and periosteal
stimulation of porotic spine skeleton is une-
quivocally indicated in all geriatric patients.

The positive therapeutic effect can be
observed by each attending physician that
have used the above mentioned method
with exercising small parallel bars.

Key words: vetebral problems, geriat-
ric patients, autotraction and stimulation
of extensor muscles system
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EXTENDED ABSTRACT

MOZNOSTI VYUZITI

NORDIC WALKING V LECBE

A REHABILITACI PACIENTU

S VADAMI POHYBOVEHO USTROJI

Chylkova J.

CANW, Politickych véziiti 842/4
252 62 Horom¢éfice
www.czech-nordicwalking.com
chylkova@czech-nordicwalking.com

Uvod

Nordic Walking (neboli severska chtize)
je kondi¢ni chiize se specidlnimi holemi. Je
to relativné mlada pohybova aktivita, kdy
se jest¢ stdle hledaji nové moznosti jejiho
uplatnéni.

Obecné lze konstatovat, Ze tato modi-
fikace bézné chuze je vhodnd pro vsech-

ny v€kové skupiny a z jejich vyhod budou
zvlasté profitovat lidé s rliznym zdravotnim
omezenim. VéEtSina dostupnych vyzkumu
se bohuzel vénovala Nordic Walking (NW)
z hlediska jeho vlivu na kardiovaskuldrni
a dychaci systém, nicméné praxe jasné uka-
zuje vyhody chtze s holemi pfi 1é¢bé a re-
habilitaci problému pohybového ustroji.

Klicova slova: chiize, Nordic Walking,
technika, pohybové ustroji

Vliv Nordic walking na pohybové
ustroji

U pacientll s vadami pohybového tstro-
ji musime zdtraznit pfedevsim tyto vyhody
NW v porovndni s béZnou chiizi:

- odlehceni kloubti dolnich koncetin
- vE&tsi stabilita pfi chuizi (zvlasté v obtiz-
ném terénu)
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Abychom téchto efektd docilili a na-
opak nevhodné nepfetézovali pohybovy
aparat je dualezité spravné vybaveni a tech-
nika chize.

Nordic Walking hole

Specidlni hole jsou zdkladnim ndstro-
jem Nordic Walking. Lisi se od holi trekin-
govych ¢i lyzafskych predevsim svou ruko-
jeti a poutkem. Celkové jsou lehdi.

Rukojet hole by méla byt ergonomickd,
vyrobena z pfijemnych materidld (napii-
klad smési gumy ¢i korku). Spravné vyrobe-
na rukojet (s navazinim na kvalitni, vibrace
absorbujici materidl téla htlky) minima-
lizuje vibrace, které pfechdzeji na ruku,
zapésti, loket a rameno.

Utlé madlo lezici dobfe v ruce je nad
poutkem asi tfi az Ctyfi centimetry pro-
dlouzZené a v tomto misté v idedlnim pfi-
padé lehce ohnuté. Pro spravnou tech-

niku chize s hiulkami je dulezité kvalitni
specidlni poutko, kterym se hole pro NW
lisi od jinych druht holi. Mélo by byt
pevné, mekké, anatomicky tvarované, kon-
struk¢né jednoduché a lehce nastavitelné
tak, aby se neodirala kiize a neomezoval
se pratok krve, ale zdroven tak, aby pfi
lehkém sevieni rukojeti drzela htil pevné
v ruce (nebot pfi zdvérecné fizi pohybu
hole za osu téla se pfi odrazu dlani otevird
a posledni moment sily je prendsen pravé
ptes poutko).

Neméné dileZitd je také spravna délka
hole, kdy pfedevsim pfiliS vysoké hole
mohou zptisobit pfetiZeni pletence ramen-
niho a kréni pétefte.

Technika chuze

U technicky spravné chuize s holemi
jsou dulezité tyto ukazatele:

- Trup je v mirném pifedklonu a hlava
v prodlouzeni patefe

- Diky zpevnéni bfi$nich svalti nedochi-
zi k patologickému prohnuti v bederni
oblasti patefe

- Pohled sméfuje
dopredu

- Zada jsou rovna, s rameny posazenymi
vzadu a dole

- Hrud se snazime nechat uvolnénou, aby
stiidavy pohyb hornich koncetin v ra-
mennim kloubu byl plynuly

- Dochizi k ,protismérné“ rotaci ramen
a panve (kontralaterdlni rotace horni
a dolni ¢asti trupu)

- Prace hornich koncetin: Horni konce-
tina pfechazi plynule dopfedu a naho-
ru s postupnou flexi v lokti az do faze
opory o hilku, hrot hulky se zapichuje
na urovni paty chodidla pfedni dolni
koncetiny nebo mirné€ za ni. Hilka by se
nem¢la dostat za vertikdlni osu danou

priblizné 20 m
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zapéstim horni koncetiny. Je dulezité,
aby se béhem pfenosu sily z htlky a po-
hybu horni koncetiny vyrazné nezveda-
lo rameno. Ve stejném okamZziku protéj-
$i horni koncetina dokoncuje odpich ze
zapazené a v lokti propnuté koncetiny.
Prsty sviraji rukojet htlky pevné, ale
v zavérecné fazi odpichu, kdy je horni
koncetina zapazZena, loket propnuty se
dlan otevird a odrazova sila je pfendSena
pfes poutko. Ruce obou hornich konce-
tin se mijeji mirné pred télem.

- Prace dolnichkoncetin: krok za¢ind odra-
zem z predni Casti chodidla zadni nohy,
kterd sméfuje dopredu. Tato koncetina
je v konec¢ném pohybu propnutd v ko-
lennim kloubu. Druhd dolni koncetina
je pred télem a pfi doSldpnuti je v mirné
flexi v kolennim kloubu. Doslapujeme
na patu a dbame na postupné odvinuti
chodidla az ke $picce.

Pii $patném technickém provedeni se
muiZeme setkat s pretiZzenim kolennich klou-
bt (hyperextenze) nebo hrudni a bederni
oblasti patefe (pfi nadmérné rotaci panve).

Publikované vyzkumy

1. WILLSON et al. (2001) zkoumali zda chuze
s holemi redukuje zitéz dolnich koncetin v po-
rovnani s bézZnou chuzi. Studie ukazala, ze chiize
s holemi umoziuje rychlejsi chtzi s delSim kro-
kem, pricemz vertikdlni reakcni sila pisobici na
kolenni kloub se snizuje.

2. KRACMAR a kol. (2006) providél pilotni
experimentalni studii, ve které sledoval rozdily
v praci hybné soustavy clovéka pfi volné chuizi
a pfi chizi s holemi pomoci metody povrchové
elektromyografie synchronizované s videoza-
znamem.

3. MORS® et al. (2006) zkoumali vlivy ruz-
nych 1é¢ebnych terapii na chronické bolesti

dolni ¢asti zad u pacienti Iécenych ambulantné.
Cilem studie bylo porovnani efektu 1é¢by pohy-
bovou aktivitou pacientd s odbornym vedenim
instruktora Nordic Walking, pacienty samo-
statné praktikujicimi chtizi s holemi a pacienty
pouze poucenymi o vhodné fyzické aktivité.
Vysledky nejsou dostupné.

Zavér

Nemdme dostatek védecky podlozenych
dikazi o kladném vlivu Nordic Walking
na pohybovy aparit a tak miZeme pouze
spekulovat o jeho vyuZiti v 1é¢bé a reha-
bilitaci vad pohybového ustroji. Nemalé
mnozstvi spokojenych klient, ktefi prosli
lekcemi vyskolenych instruktorda CANW,
vsak jasné ukazuje, Ze s pomoci holi Nordic
Walking a spravné techniky chtze dojdou
dal a s mensi nebo Zzadnou bolesti i lidé,
ktefi bez holi odmitaji chizi zcela.
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ROZMEROVE DEFORMACE NOHOU
STAZENIM A JEJICH VLIV

NA ZMENY LOKALNICH TLAKU

NA PLANTE NOHOU PRI CHUZI

Doc. Ing. Petr Hlavacek, CSc., Ing. Barbora Sibova
Fakulta technologicka,
Universita Tomase Bati ve Zliné

Cislovani obuvi je na prahu nového
milénia nepfehledné a navzijem nepfevo-
ditelné. Udaje o velikosti obuvi pouZivané
jednotlivymi vyrobci jsou natolik rozmani-
té, Ze nelze podle nich zavazné vybrat veli-
kost vhodné obuvi. Chaos s oznacovinim
velikosti obuvi, ktery se stile mirné zvySu-
je, nema obdoby s Zidnou jinou komodi-
tou vyriabénou ve vice velikostech. Dnesni
systémy Cislovani velikosti obuvi jsou nato-
lik nejednotné, Ze je prakticky nemozné
podle nich obuv vybirat - jen na zdkladé
deklarované velikosti. Z téchto davodu se
obecné upustilo i od méfeni nohou na
prodejnich obuvi.

Nebezpecné se tak zvySuji pocty pri-
pada rozmérové disproporce mezi nohou
a obuvi. Nejvice znepokojujici je to u déti,
jimZz noha roste. Ddle jsou to skupiny
zakazniku postizenych diabetem, téhot-
né Zeny a lidé obézni. Pocet nabizenych
modellt modni obuvi (zejména v katego-
rii extravagance) se v posledni dobé na
evropskych trzich vyrazné zvySuje a tento
jev je paralelné provizen ubytkem nabi-
zenych modeld pohodlnych, respektive
modelt respektujicich znalosti a poznatky
o prumérnych tvarech nohou. Pfekvapiva
na této situaci je zejména skutecnost, Ze
s prokazatelnym naristem rozmérové
disproporce (mezi nohama a obuvi) na
evropskych trzich, se nezvySuje poptivka
po obuvi pohodlné a rozmérové komfort-
ni. Tento trend se patrné fidi zvlastnimi
zakonitostmi, protoZe zmény v nabidce
obuvi v dlouhodobém horizontu nevyka-

zuji vyrazné vykyvy.
Shrnuti souc¢asného stavu
Dnesni populace povazuje za bézné, ¢i

pfirozené, pouziviani takovych tvart obuvi,
které vyvoldvaji omezovini funkce nohou,
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posouvaji prsty do neptirozenych poloh,
omezuji pfirozeny pohyb a snizuji tlako-
vy komfort. Z pohledu na zmény rozmért
nohou po obuti lze konstatovat, Ze pro-
blematika deformacnich vlastnosti nohou
nebyla dosud dostate¢né presné studovina,
popsina, pfipadné nejsou znimy prahové
pfipustné hodnoty deformace. Proto byl
koncipovan experiment, jehoZ smyslem
bylo zjistit miru a pribéh deformaci nohou
vyvolanych stahovianim paskem.

Metody

Byly méfeny nohy 104 probandu
(54 muzt ve véku 17-30 let, 50 Zen ve

véku 17-26 let). Pro méfeni bylo pouzito
laboratorniho siloméru (o rozsahu 100 N)
a specidln€ upravené textilni pasky (gurty)
o §ifce 25 mm. Jeden okraj pasku byl opat-
fen silomérem, pdsek byl utahovan a evi-
dovany byly hodnoty deformace pfi sni-
Zovani hodnot obvodu po 5 mm, pficemz
pouze v jednom pfipadé€ byla prekrocena
hodnota 30 N. Méfeni bylo ukonceno pfi
pfekroceni prahu bolesti, k ¢emuz doslo
jen u 3 muza a u 5 Zen. Dile bylo pouzito
platformy EMED, kterou bylo mozné zjistit
zmény lokdlnich sil pfi chiizi na boso.
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Graf 1. Zavislost deformace nohou na sile utazeni nohou muzu
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Experiment

Kazdému z dobrovolnikt byla ve druhé
fazi experimentu stahovdna noha pfes
oblast metatarsophalagedlniho skloubeni
a gurta byla fixovdna pfi hodnotich defor-
mace 5, 10, 15, 20, 25 a 30 mm. S takto
stazenou nohou pak probandi po pfiblizné
5 m pfirozené chiize naslapovali na platfor-
mu EMED. Naméfené hodnoty byly pozdéji
analyzovany s vyuzitim specidlniho firem-
niho software.

Diskuze k naméfrenym hodnotam

Vysledky charakterizujici deformacni
vlastnosti stahovanych nohou jsou uvedeny

v grafu 1 pro muZe a v grafu 2 pro Zeny.

Vyplyva z nich nékolik zajimavych zjisténi:

- Deformacni silou 30 N lze dosihnout
zmens$eni obvodu nohy v oblasti obvodu
prstnich kloubt (OPK) v priméru az
0 30 mm. (OPK je termin pouzivany pii
konstrukci obuvi, anatomicky je to oblast
metatarsophalangedlniho skloubeni)

- Jestlize nejvétsi rozdil mezi Sifkami
obuvi je 6 mm (u francouzského Cis-
lovani) a nohu lze stahnout o 30 mm,
pak je mozné pouhym staZzenim pfizpu-
sobit tvar nohou az pro pét Sitkovych
skupin obuvi. To bude patrné hlavni
davod, pro¢ designéfi, vyrobci a pro-
dejci obuvi nemaji zajem na dodrzovani
sitkovych skupin obuvi.
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Z analyzy zmén lokalnich tlakl na plan-
t€ nohou, viz graf 3. a 4., vyplyva, Ze stazena
noha (v mistech OPK od 0 do 30 mm) nevy-
kazuje vyrazné zmény v rozloZeni vysokych
lokalnich tlaki.

Zavér

Rozmérové deformace nohou nisled-
kem stazeni v oblasti OPK (pfipady noSeni
uzké obuvi) jsou prekvapivé vétsi, nez se
teoreticky predpokladalo. Tato skute¢nost
nebyla dosud studovina nejen z pohledu
tlakového diskomfortu, ale ani z hlediska
ohrozovani funkc¢niho chovani nohou, ¢i

jejiho vlivu na vznik a vyvoj deformit.

PERSPECTIVE ORIGINAL PAPER

MODELACE KOSTNIHO SVALKU
PO SEJMUTI ZEVNIHO FIXATORU
U PROLONGOVANYCH PACIENTU
S ACHONDROPLAZII

Myslivec R.D, Mafik 1D, Zemkova D.D, Mafikovi

A, Petrtyl M2

D Ambulantni centrum pro vady pohybového
aparatu s.r.o., Olsanska 7, 130 00 Praha 3

2 CVUT, Fakulta stavebni, Laboratof
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Cil

Pfedmétem sdéleni je ovéErit a vysvet-
lit modelaci kostniho svalku (regenera-
tu) v obdobi po extrakci zevniho fixito-
ru u prodluzovanych dlouhych kosti déti
s achondroplazii.

&
™\

Obr. 1. CDR - vypocteny pomér naméfeného
minimdlniho priméru Sifky svalku k naméfe-
nému praméru diafyzy v proximalni ¢dsti oste-
otomie
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Material a metody

Vychizelo se ze skupiny 7 prodlou-
zenych déti s achondroplazii (hodnoceno
bylo 8 prodlouzenych bérct a 5 femurt),
u nichz byla retrospektivné kontrolovina
rentgenova geometrie svalku pomoci tzv.
poméru praméru svalku (CDR - callus
diameter ratio). CDR se vypocte délenim
minimilniho priméru svalku primérem
puvodni diafyzy tibie nebo femuru v drov-
ni konce proximalni osteotomie (obr. 1).
Tyto praméry byly méfeny na radiogra-

mech v predozadni a bo¢né projekci v do-
bé extrakce zevniho fixatoru, poté s odstu-
pem 6, 12 a 18 mésicil.

Vysledky. CDR v dobé sejmuti fixito-
ru bylo primérné v predozadni projekci
97 %, v bocné 91 %. Pokud CDR bylo pod
85 % (v 5 pripadech) doslo 4x k infrakci
svalku, 1x k ohnuti. Pfi ndslednych RTG
vySetfenich a méfenich rentgenové geo-
metrie svalku s ¢asovym odstupem bylo
CDR priumérné v piedozadni projekci
109 %, v bocné 112 %.

Pomér svalku a diafyzy (CDR) 6-31 mésicu po sejmuti fixatora

Tibie n=8

Femur

n=5

AP projekce 102,3 + 11,3

AP projekce 120,4 + 11

L projekce  105,4 + 7,8

L projekce

124,8 + 21,8

CDR %

Pomér svalku a diafyzy v AP projekci
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Graf. 1 Pomér svalku a diafyzy v AP projekci
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CDR % Pomér svalku a diafyzy v AP projekci
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Graf. 2 Pomér svalku a diafyzy v AP projekci
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Graf. 3 Pomér svalku a diafyzy v AP projekci
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Diskuse

Zevni fixator v pritbéhu prolongace, po
ukonceni prodluzovani az do jeho destabi-
lizace (destabilizaci proviadime pouze prii
prolongaci bérce, kde pouZzivime origindl-
ni zevni fixdtor podle Ilizarova) dovoluje
pouze axidlni zatéZovani svalku, které sti-
muluje predevsim jeho kortikalizaci, ome-
zuje vsak jeho modelaci. Na nedostate¢nou
modelaci ukazuje pfi rentgenologickém
vySetfeni prodluzovaného bérce a femuru
v obou projekcich pomér pruméru svalku
mensi nez 85 %. Modelaci oblasti ptivodni-
ho svalku po destabilizace zevniho fixato-
ru a zvlasté po jeho odstranéni (extrakci)
Ize vysvétlit fyziologickym neomezenym
namahdnim dlouhych kosti nejen tlakem
a tahem, ale také ohybem, torzi a smykem.

Klicova slova: pomér pruméru svalku
(CDR); prodluzovani dlouhych kosti; kost-
ni modelace
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TRUPOVA ORTEZA
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Se své€tovym technickym pokrokem
se rozvijeji i jednotlivé obory v riiznych
odvétvich. Obor trupové ortotiky se zacal
vyrazn€ rozvijet aZ s ndstupem moZnos-
ti bézného zpracovini plastickych hmot.
V poloviné 20. stoleti vznikla fada novych
typll trupovych ortéz nejen na ziakladé
novych materidlovych moznosti, ale v té
dobé i revolu¢nimu tvaroviani Chéneau
korzetu (5). Chéneau korzet I. typu sice
vychiazel svym tvarem z predchozich
modelt, mél v§ak vyznamné korek¢ni tva-
rovani pfimo na skofepiné, coz je dodnes
pouzivané prakticky u vSech modernich
trupovych korek¢nich ortéz.

Dalsim stupném pokroku byla dynami-
zace ortéz. Jiz o Chéneau ortézich se mluvi
jako o caste¢né dynamickych diky dosta-

teénym expanznim prostortim, do kterych
muze trupova partie expandovat a docha-
zi tak bézné k menSim pohybiim paitefe.
Dynamické plastové ortézy, ve smyslu jejich
jednotlivych pohyblivych casti, vznikly az
na konci 20. stoleti (3D Proteor - 1990,
Cerny - 1995, Kosteas - 1998). Pokud se
zaméfime na naSe technické feSeni kor-
zetll, tak napfiklad typicky uplny otvor
kolem lopaty panevni na strané konvexity
bederni kiivky u dynamické ortézy Cerny
(1, 10) a naSich modifikaci Chéneau orté-
zy (4) je s vyhodou vyuzivan v tvarovini
nejnovéjsich ortéz jinych autoru (7, 8).

g

Obrazek 1
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Do té doby slouzily otvory jen k vétrini
(5, 6). Podobné, ale méné dokonale, je
vyuZivin nékterymi autory (10) princip
naSeho pevné nastavitelného axilarniho
okraje korzetu, obr. 1. Pro jemné doladéni
slouzily ,housenkové“ ovilné otvory v dla-
hich, které byly v 90. letech minulého
stoleti ptivodné vyvinuty pro prvni vari-
anty korekc¢nich ortéz dolnich koncetin
podle Mafrika. Vyska okraje ortézy se nasta-
vovala k ziskani optimilniho korekc¢niho
ucinku v hrudnim udseku pfi rastovém
spurtu (posuv do 30 mm bez pfenytova-

Obrazek 2

ni). Puvodni feSeni vedlo ke zdokonaleni
a k udéleni patentu (cz 296200).

Pravé z moznosti nastaveni vySky axi-
larniho okraje korzetu vychazi po zjedno-
duSeni na$ novy dvojvariantni typ korekc-
ni trupové ortézy, obr. 2. Jsou minény
dvé varianty aplikace ortézy. Prvni vari-
anta trupové ortézy je naSe modifikace
klasické ortézy Chéneau typu I. vcetné
typické prsni spony pro aplikaci pres den.
Moznost naSeho zplisobu pevného nasta-
veni axilirni vySky byla nahrazena pro
noc¢ni aplikaci zubovym posuvem tak, Ze je
mozné okamzité zvysit axilarni okraj orté-
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zy i o vice nez 12 cm. To umoziuje otoc-
né zavéseni axilarni ¢asti korzetu pomoci
dorsalni dlahy tak, jak tomu bylo u naSe-
ho ptivodniho feSeni pevného nastaveni
vySky. Diky vyznamnému zvySeni axilar-
niho okraje ortézy dosihneme nejen jeho
vyhodnou polohu pro nocni rezim, ale
lze nastavit i hyperkorekci hrudni kfivky.
Podobné, jak je tomu u noc¢nich ,speciala“
typu Charleston, Caen, nebo modifikaci
Chéneau ortéz.

Protoze dvouvariantni korek¢ni trupo-
va ortéza ve srovnini s celodennimi orté-
zami koriguje hrudni kfivky srovnatelné
ve dne, ale daleko lépe v no¢nim reZimu,

7 |

ZA

— Grretlh

Obrazek 3

Ize prfedpoklidat celkové zvySeni léceb-
nych ucinktt v pribéhu Kkorzetoterapie.
Rentgenové verifikace ucinnosti obou vari-
ant tohoto korzetu tomu nasvédcuji. Pro
ziskdni srovnatelnych korekci bylo zapotfe-
bi pouzit dvou trupovych ortéz - denniho
a no¢niho typu. Pokud jde o moznost polo-
hovini bedernich kfivek v hyperkorekci,
pak je mozné pouZit dynamickou trupovou
ortézu typ Cerny s polohovacim pftiprav-
kem, obr. 3.

Klicova slova: Skoliéza, trupova orté-
za, korekce, tvarovini, axilarni okraj
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Abstrakt

Lékaf muze predpovidat pribéh 1€ce-
ni podle stavu pacienta. Pfedpovéd pru-
béhu parametrii nemoci lze provadét na
pocitaci z matematického hlediska podle
difive zaznamenanych hodnot parametrt
nemoci. Pfedpoklddejme, Ze jsou k dispos-
ici hodnoty naméfenych parametrii s daty
méteni. Clanek ukazuje algoritmus urceni
polynomu nebo exponenciily tak aby kva-
draticka chyba hodnot naméfenych a vy-
poctenych podle aproximacni funkce byla
minimdlni. Ziskana funkce se pak pouziva
k prognoéze budouciho pribéhu.

Klicova slova: prognéza, prognodza
léceni, prognodza softwaru

Abstract
The treatment prognosis can provide

medicine doctor according to health state
of patient. The prognosis of course any

illness parameters can be provided on
computer from mathematic view point
too according to previous time course of
the parameters. Let’s suppose that para-
meters in any time points were measured.
The article shows the algorithm how to
determinate the prognosis polynomial or
exponential functions to be the quadratic
error between the measured values and
values calculated from prognosis function
minimal. The determinate function can be
then used for treatment course prognosis
to future.

Keywords: prognosis, treatment pro-
gnosis, prognosis software

Uvod

Predpokladejme, Ze nemoc posuzuje-
me podle néjakého parametru, napf. varo-
situ a valgositu podle tibio-femoralniho
uhlu nebo skoliézu podle Cobbova uhlu.
Predpovidat pribéh nemoci muze lékaf
podle své zkuSenosti. Parametry nemo-
ci a data vySetfeni vlozime do pocitace.
JestliZe jsou zndmy parametry nemoci ze
dvou nebo vice vySetienilze priubéh nemo-
ci predpovidat matematickou aproximaci.
Hledidme aproximacni funkci takovou,
aby kvadraticka odchylka hodnot namé-
fenych a vypoctenych podle aproximacni
funkce byla minimalni. Aproximacni funk-
ce pouZzijeme pro predpovéd budoucich
hodnot parametri nemoci. Uvedme si
algoritmus pro aproximaci polynomem
(linedrni a kvadratickd aproximace) a ex-
ponencidlou.

Metoda a vysledky

Naméfené hodnoty x,, x,, ..., X, nejdii-
ve aproximujme polynomem, tzn. funkci
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m
x@=a,+at+at’ +..+a,t"= Zoajtf . M
=

Kvadratickd chyba mezi hodnotami naméfenymi a vypoctenymi podle (1) je
2
o3-S @
J=0 :

kde x; jsou namérené hodnoty v ¢asech ¢, Podminkami extrému jsou nulové parcidlni
derivace podle volnych koeficientt funkce (1)

e __ ( zaﬂ] 3

6ak

Musi byt > m. Pro n =m+1 (pocet bodu a koeficienttl je stejny) je chyba ¢ = 0 (viz (2)).
Oznacime-li primérné hodnoty

n n
Sart S @
i= _ =1

b, = > Gy =
n n

Ize rovnici (3) psat v maticovém tvaru

[Ck«j]'{aj}: {b.}. A)

Rozsah indexi je &, j = 0, 1,..., m. Matice ma rozmér (m+1,m+1) a vektory (m+1). Pro
klinickou praxi je pro kratkodobou predpovéd vhodné pouzit linearni (viz obr. 1) nebo
kvadratickou (viz obr. 2) aproximaci.

t

Figurel. Linedrni prognoéza. Figure 2. Linedrni prognoza
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Linearni aproximace

Pro linearni aproximaci m = 1
x() =ay+at
plati podle (3), (4)

1 1
—;;xw bl_;l;‘xiti’

©

1 n 1 5
Coo=1 Co,lzcl,ozfztn Cl,lzizti :
ni5 n;

Rovnice (5) ma tvar

ag + Cor-ay = by,

Crodo * C11.a1 = by

Koeficienty ve funkci (6) jsou
bl - Cl,ObO

a=—>, do= bo - co,1an.
€1~ Con

Jestlize pocet naméfenych bodu n = 2 a t; = 0 (pocitek méfeni) pak funkce (6) ma
tvar
‘xl

x —
x@)=x, + 21
2

t

Kvadraticka aproximace

Pro m = 2, n > 2 bude podle (1), (4) (koeficient ¢ je psan s indexem / = & + j)

- 2
2
i=1

S\H

1Zn:x b = 1Zn:xt b, =
n4 i’ 1 n,:] i 2
¢ =1 Clzazti’ Cz:ztiz’
i= i=1
1& 1Y
=13, nz

Dosadime do (5) a Kramerovym pravidle ur¢ime koeficienty aj aproximac¢niho poly-

nomu

ay = [bo(cacs - €32) + bi(Ca65 - €169 + by(cr65 - 6,2)1/D,
ay = [by(cacs - €164) + bi(cy = 62 + by(cic; - ¢3)1/D,
a, = [bo(cic;3 - &%) + bi(cic; - ¢3) + b3(cy - ¢D]/D,
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kde
D = cyc4 + 2016563 - €% - ¢%c4 - €32
Aproximacni polynom ma tvar

x(0) = ay + a;t + at>.

Exponencialni aproximace
Exponencidlni aproximace (viz obr. 3) je vhodnd pro dlouhodobou prognoézu, jestlize

signal konverguje k findlni hodnoté xf, napf. anatomicky spravné hodnoté. Metoda pred-
poklada, Ze procentualni zlepSeni (zhorSeni) v ¢ase je konstantni.

X

_____________________________________________ .99r
> 1
Obr 3. Exponencialni aproximace.
Aproximacni funkce ma tvar
x(D) = xp+ak' %0

kde

x;  findlni hodnota

a koeficient korekce, pro a > 0 nastava zlepSeni a pro a < 0 zhorseni,
t cas

Exponencialni aproximace pro 2 parametry

Necht x, je parametr zméfeny v ¢ase £ = 0 a x; v case t,. ProtoZe jsou zméfeny jen
2 parametry a funkce (7) ma 3 volné koeficienty, je tfeba jeden koeficient odhadnout.

144 14. Kubativ podologicky den



Nejsnazsi je odhadnou findlni hodnotu xf. Dosadime zméfené hodnoty x(0) a x(t1) do (7)
a dostaneme

4
a

Exponencialni prognéza, pocet parametra n >2

Parametry xy, X;,..., X, byly zmé&feny v Casech 4, ..., t,. Hodnoty x; a, R urcime tak, aby
kvadraticka chyba ¢ byla minimalni.

e= ) -5 =Y [, +ak' x|
i=1 i=1
Nutnd podminky extrému jsou

@ = ZZ(xfbi + ﬂbz'z -%b,)=0
oa i-1

kde b; = k". Koeficienty aproximacni funkce (7) jsou

Xp=x. - ab,,

3 (-0,
a= i=1 ,
3, -0,

i=1

Kde bylo oznaceno

1& 1&
xc:;;’xz" bc:;;bl

Chybu ¢ mUZeme urcit pouze, je-li znim koeficient k. Koeficient £ budeme hledat
numericky metodou ptileni intervalu podle algoritmu (&, &, je novy a pfedchozi odhad):
1. Pocite¢ni hodnoty:
k= ko,
step =0,1 kg,
a=¢eR),
B = true.

2. LepS$i odhad hledame krokovanim
ky=Fky+ step,
Er= S(kz).
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3. Je novy odhad lepsi?

jestlize &<¢&1 pak (R =Ry 1762
a pokracuj od bodu 2) .

4. Chyba se zhorsila; lepsi odhad
budeme hledat opa¢nym smérem step=
-step.

if B then (step = - step, B = false and
continue from the statement 2).

5.  Vysledek je blizko extrému, itera-
ce bude pokracovat s polovi¢nim krokem

step = step/2, B = true,
jestlize step > step,,;, pak pokracujeme
od bodu 2.

6.  Vysledkem je pramér poslednich
dvou iteraci.

k= (R, +R)/2.

Konec vypoctu.

Diskuze

Metodu matematické prognodzy lze
pouzit jako podporu pro nidzor lékare.
Prognoza predpokldda spojity pribéh cho-
roby, pfi skokové zméné€ stavu pacienta, je
vhodné zacit novou prognézu od okamziku
skokové zmény.

Zavér

Linearni a kvadratickd progndza je
vhodna pro kriatkodobé predpovédi.
Exponencidlni prognéza je vhodnd, pokud
se stav pacienta blizi findlni hodnoté.
Exponencidlni prognéza diava dobrou infor-
maci o rychlosti konvergence, tzn. o dobé
léceni.

Program pro pocita¢ je konverzacni-
ho typu, tzn. UZivatel odpovidd na otazky
systému. Cas méfeni parametru nemoci
se zadava kalendiarnim datem dd mm yyyy

(den, mésic, rok). Parametri nemoci muze
byt vice. Progndza se provadi pro kazdy
parametr samostatné, tzn. parametry nema-
ji stejny pribéh (rychlost konvergence).
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REPLACEMENT

CHONDROGENESE - BIOLOGICKA
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Many people are stricken with dege-
nerative osteochondral defects. Damaged
adult articular cartilage does not natural-
ly undergo a successful repair process.
“Articular cartilage, once damaged has
a poor capacity to heal [Hunter (1743)].
Modern therapies of osteochondral defects
are focused (for example) on the trans-
plantation of osteochondral autografts,

crushed spongiosa with collagen, chon-
drocytes and many others. The insertion
of crushed autologous bone graft has been
reported as a possible therapy. However,
the regenerative biomechanical (material)
quality was less than 70% healthy cartilage
for fragment and control, respectively. Our
activities were aimed at formulating new
facts which will serve for the design of
a complex structural system (consisting of
mutually coupled non-live and live compo-
nents), which will replace damaged (dege-
nerative) tissues.

The presumed concept applies a sub-
stitute consisting of two supporting poly-
mer components. One of them (the lower
element) is composed of a polycycloole-
finic material, while the upper element
of poly (2-hydroxyethylmethacrylate). The
scaffold surface layer on hydrogel (HEMA)
was not used. The surface functionalizati-
on of the cycloolephine (COC)-blend and
EXACT polymers was accomplished by
several different types of surface treatment
(low pressure MW plasma, UV+ozone, ion
bombardment, atmospheric discharge,
laser radiation). The aging of modified
surfaces was studied by XPS and AFM
(Atomic Force Microscope) methods and
by water contact angle measurements. The
adsorption of collagen I on untreated and
treated polymers was studied by XPS and
AFM. The upper components of the repla-
cements were made of poly-hydroxyethyl-
methacrylat without any plasma surface
treatment. Osteochondral defects (depth:
12 mm, diameter: 8 mm) were created in
each lateral and medial tibial condyle of
the right and left knee in 6 adult pigs.
Histological analyses of the cartilage mat-
rix were accomplished after 4 months.

The replacements developed and plas-
matically modified/unmodified in in-vivo
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conditions have been proven as bioactive,
bioconductive and biotolerant materials.
The developed subchondral bone around
the COC-blend had the same quality as
a natural healthy one. The new subchon-
dral bone mineralized perfectly. The poly-
mer replacements installed into artificially
executed osteochondral defects of porcine
tibial condyles, including both modified as
well as non-modified implants demonstra-
ted perfect tolerability and appeared to heal
into existing subchondral bone without
any displacement or evidence of necrosis.
Histological findings and morphological
changes of osteochondral samples did not
demonstrate any pathological features. The
top surfaces of the bi-component replace-
ments were overgrowth with viable new
articular cartilage or new fibrocartilage.

The biomechanical in vivo environ-
ments have particularly potent regulatory
effects on chondrogenesis, both in terms
of proliferation and the new matrix syn-
thesis. The matrix synthesis is regulated
by mechanical stimuli and depends on
the initial high stability of subchondral
bone replacements. The bearing capaci-
ties of subchondral bone replacements
considerably contribute to the genesis of
a new extracellular cartilage matrix. The
cycloolephine blend copolymers [COC-
blend] and hydrogels [poly (2-hydroxye-
thylmethacrylate)] can be suggested as
a reliable reconstructive alternative for
local osteochondral defects and effective
support for the creation of new hyaline
cartilage having an articular surface witho-
ut fibrillation.
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