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Druhé dvojcislo osmndctého rocniku casopisu Pohybouvé tistroji
Je vénovdn Zivotnimu jubileu

doc. MUDr. Viclava SmrcRy, CSc.
a RNDr. Dany Zemkouvé, CSc..

The second double issue of the 18" volume
of Locomotor System journal
is dedicated to the anniversary of

Assoc. Professor Vaclav Smrcka
and RNDr. Daniela Zemkova.
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SLOVO CTENARUM ¢ A WORD TO READERS

Vazeni ¢tenari, autori a inzerenti,

dékujeme za Vasi pomoc pfi tvorbé mezioborového odborného recenzovaného ¢asopi-
su ,, Pohybové tistroji - pokroky ve vyzkumu, diagnostice a terapii*.

V unoru 2010 byla zastupci redakéni rady ¢asopisu Pohybové dstroji podepsiana smlou-
va s feditelkou Narodni lékafské knihovny v Praze pani PhDr. Helenou Bouzkovou o vzi-
jemném poskytovani Elektronickych online zdroja, podle které jsou elektronické verze
periodika Pohybové ustroji dlouhodobé€ a bezpecné archivovina a zpfistupnéna narodni
lékaiskou bibliografii Bibliographia medica Cechoslovaca.

Zatazeni casopisu Pohybové ustroji do Seznamu recenzovanych neimpaktovanych
periodik, vydivanych v Ceské republice v roce 2008 nesporné zvysilo zdjem piispévatelti
0 nas ¢asopis, ale na druhé strané i pozornost Rady pro vyzkum, vyvoj a inovace. V bfez-
nu - dubnu 2010 byla provedena revize 2 dvojcisel vydanych v roce 2009 a kopii recenz-
nich posudkd na uvefejnéné odborné price. Vysledek revize byl, Ze Casopis Pohybové
ustroji (ISSN 1212-4575) je uveden v Seznamu i po aktualizaci v roce 2010.

Dostiva se Vam do rukou dvojcislo ¢asopisu 3-4/2011,vénované Zivotnimu jubileu
pana doc. MUDr. Viclava Smrcky, CSc. a pani RNDr. Daniely Zemkové, CSc. zaklddajicim
¢lentim Spole¢nosti pro pojivové tkané CLS JEP a redak¢ni rady casopisu Pohybové tstro-
ji - pokroky ve vyzkumu, diagnostice a terapii. V rubrice kongresy naleznete zhodnoceni
aspésného symposia 16. Kubitiv podologicky den®, které se konalo 26. bfezna 2011 v
Lékaiském domé v Praze (Sokolska 31, 120 26 Praha 2).

Dne 14. 5. 2011 jsme uspofadali ,Conference on Hand Anomalies® pfi pfileZitosti
navstévy Prahy svétové zndmym japonskym ortopedem - specialistou na vrozené vady
horni koncetiny panem profesoremToshihiko Ogino MD, PhD (Chairman of the Center,
Sapporo Hand Surgery & Congenital Hand Differences Center, Orthopaedic Hpkushin-
higashi Hospitil, Japan).

V suplementu jsou publikovina abstrakta sdéleni z The 13%" Prague-Sydney-Lublin
Symposia - téma Interdisciplinary Approach to Disorders of Locomotor Apparatus®.
Symposium se konalo ve dnech 16.-20.9.2011 v Recku na ostrové Rhodos (MEROPI,
Faliraki) spole¢né s workshopem Ceské biomechanické spole¢nosti pro biomechaniku,
téma Workshopu ,New Trends in Biomechanics of Human Motion System: Aspects of
Neuro-, Tissue and Cell Biomechanics®.

Informace o odbornych akcich Spole¢nosti pro pojivové tkané CLS JEP a Odborné
spolec¢nosti ortopedicko-protetické CLS JEP jsou dostupné na webové doméné Spolecnosti
pro pojivové tkiné& CLS JEP www.pojivo.cz, kterou tspésné vede pan Ing. Alexander Lichy.
V ziloZce Pohybové ustroji/Archiv jsou dostupnd jednotliva ¢isla a dvojcisla ¢asopisu (vcet-
né Suplement) od roku 1997 do roku 2011 ve formatu PDF.
vychidzejici z vyzkumu pojivovych tkdni, prace orientované na biochemickou, morfolo-
gickou, genetickou a molekuldrni diagnostiku a kostni metabolismus vrozenych chorob
pohybového ustroji i ziskanych vad. Dale price klinické, tykajici se symptomatické 1€¢by
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metabolickych kostnich chorob, osteoporoézy, sekundirni osteoporozy, osteo/spondyloar-
trézy, kostnich dysplazii, koncetinovych anomalii, dismorfickych vad pohybového aparitu
a genetickych syndromd, ale i jinych chorob, které ve svych disledcich negativné ovliviiuji
pohybové ustroji v pribéhu lidského Zivota. Pozornost patfi pracim z oblasti biomechaniky,
neuroadaptivnim zméndm skeletu, fizené remodelaci pojivovych tkani v zavislosti na léc¢eb-
nych metodach (kalciotropni 1éky, rehabilitace, ortoticko-protetické a operacni léceni),
studiim muskuloskeletilnich a neurondlnich interakci (napf. ptisobeni celotélové vibrace),
v neposledni fadé sd€lenim antropologickym, paleopatologickym a pod. Vyznamné jsou
pfedevsim interdisciplinirné zaméfené prace. V anglickém jazyce jsou publikovina sdé-
leni zahrani¢nich, ale i naSich autorti. Zddanym doplnénim obsahu casopisu jsou zpravy
ze sjezdll a konferenci. V rubrice zpravy zverejfiujeme ozndmeni o Zivotnim vyroci ¢lent
RR casopisu, SPT CLS JEP a vyznamnych osobnosti, sdéleni o prioritnich pozorovanich, ze
studijnich a poznévacich cest aj.

Do funkce 2. zistupce vedouciho redaktora ¢asopisu PU byl nominovdn pan RNDr.
Martin Braun, PhD. Redak¢ni radu casopisu doplnil antropolog pan RNDr. Petr Sedlak,
PhD, ktery dne 16. 5. 2011 v Olomouci velmi tspéSné obhijil habilita¢ni praci nazvanou
,Rustovd dynamika a vybrané aspekty motorického vyvoje u Ceskych déti v predskolnim
a Skolnim véku.

Od roku 2011 jiz neni spoluvydavatelem ¢asopisu Pohybové ustroji Katedra antropolo-
gie a genetiky clovéka PfF UK v Praze na Zadost soucasného vedouciho katedry pana doc.
Mgr. Vladimira Sladka, PhD.

Jako kazdoro¢né uvidime smérnice pro autory prispévku, kterym vénujte prosim nile-
Zitou pozornost pfi tvorbé Vasich védeckych sdéleni.

Zatazeni ¢asopisu PU do svétové databaze SCOPUS vyZaduje ¢as. Nyni je v projedndvani.
Souhrny praci publikovanych v ¢asopisu jsou excerpoviny v EMBASE / Excerpta Medica.
K prosazeni c¢asopisu Pohybové ustroji mezinirodné€ je velmi vyznamné citovat prace
uvefejnéné v Casopisu v pfispévcich posilanych do zahrani¢nich casopist. Pro zvySeni
urovné casopisu PU je nezbytné ziskivat pivodni kvalitni prace. Pavodni price a kasuistiky
doporucujeme publikovat v anglictiné s cilem zvysit zdjem o nds ¢asopis v odborném svété.

.....

licky (objectives, methods, results and discussion), s klicovymi slovy.
TéSime se na Vasi tvarci spolupraci béhem roku 2011.

Redak¢ni rada

ODBORNA SPOLECNOST
ORTOPEDICKO-PROTETICKA
CLS J.E. PURKYNE

PRANA « CESKA REPLUELIKA

PROVADY
POHYBOVEHO APARATU
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OBRAZEK NA TITULNI STRANE CASOPISU DEMONSTRUJE
TITLE PICTURE DEMONSTRATES

Obrizek na titulni strané casopisu demonstruje charakteristické rentgenologické proje-
vy Spondylometafyzarni dysplazie (SMD), typ Kozlowski, na ziklad€ kterych lze s jis-
totou potvrdit genetickou diagnézu (stejné jako napf. u achondroplazie). Urceni spravné
diagnézy jiz v batolecim a piedskolnim véku je vyznamné nejen pro prognozu, ale zabrani
dal$imu finan¢né nikladnému vySetiovani.

Na obriazku jsou zobrazeny patognomonicky vyznamné rentgenologické zmény na
snimcich ruky, patere, kyCelnim a kolennim kloubu pacient romské rodiny (1. popsany
vyskyt v této komunité), kde je postiZeny otec a jeho 3 synové. Déti jsou od kojeneckého
v€ku sledoviny a léceny (korzetoterapie) v Ambulantnim centru pro vady pohybového

astroji v Praze.

Ruka

Na obrizku vlevo, v pofadi od shora
dolti, jsou RTG snimky levé ruky v AP
projekci tfi sourozencu ve véku 2,5, 4
a 5,5 let, které ukazuji vyznamné opozdény
kostni v€k, radidlni ristova epifyza je azka.
Tubuldrni kosti ruky jsou kritké s minimal-
nimi metafyzirnimi zménami a zhrubé-
lou strukturou tramciny. Proximalni konec

5. metakarpu je rozsifen.
Pater

V levé poloviné obrizku je snimek
pitefe v AP projekci 5,5letého chlapce,
uprostied nahofe je RTG C pitefe 4letého
sourozence v boc¢né projekci, uprostied
dole snimek Th a L patefe v bo¢né projekci
5,5letého hocha. Kr¢ni a bederni lordoza je
nipadné akcentovand, stejn¢ jako hrudni
kyféza, platyspondylie celé pitefe, obrat-
lova téla v hrudni krajiné maji dopfedu
klinovity tvar. Hrudnik je ventrodorsilné
rozsifeny.

Kolenni kloub

Na obrdzcich vpravo nahofte je RTG pra-
vého kolena 39letého otce, ktery zobrazuje
relativné Siroké epifyzy a pfihrocené zobac-
kovité vnitfni okraje kloubni chrupavky
medialn€. Kloubni $térbina je relativné
vysoka, ¢éska proximalné lokalizovand, pfi
zevnim okraji osifikovand kloubni myska.
V pravém hornim rohu je snimek levého
kolena a bérce 2,5letého chlapce, nipadné
je zobdkovité rozsifeni medidlnich okra-
ju distdlni metafyzy femuru a proximalni
metafyzy tibie, kde je varosni zakfiveni.
Rustové epifyzy v oblasti kolena a distdlni
tibie jsou velmi tzké.

Kycelni kloub

Na obrizku v pravém dolnim rohu je
snimek levého kycelniho kloubu a panve
v AP projekci 2,5letého chlapce, ktery uka-
zuje kratké sakroiliakdlni zafezy, lopaty
kycelni jsou Siroké, velmi kratké bazilni
krajiny kycelnich kosti, acetabula horizon-
talni, kratké krcky. Obrizek vedle vlevo
zobrazuje pravy kycelni kloub a pdnev
5,5letého bratra, na panvi jsou analogické
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zmény. Proximdlni epifyza femuru je nor- se Sifi do velkého trochanteru. Opét je
malni, kréek kratky, dysplasticky s oblasti velmi uzkad ristovd epifyza proximalniho
zvySené nepravidelné mineralizace, ktera femuru.

SMD, typ Kozlowski byla definovana v roce 1967. Rentgenologickd diagnostika
syndromu je moznd jiz v prvnich letech Zivota. Hlavni RTG pfiznaky jsou platyspondylie
s charakteristickym tvarem obratlovych tél, dysplastické metafyzirni zmény a opozdény
kostni vék. V dospélosti metafyzarni zmény vymizi, zistavd platyspondylie a deformity
obratlfl, diagnéza u dospélych mulZe byt jen suspektni. U novorozencu se typické RTG
zmény nezjisti.

Podobné RTG zmény pitefe mohou byt u Brachyrhachie (platyspondylie, metafyzarni
a karpo/tarsalni zmény) a Metatropické dysplazie, kde byvaji témér identické. Metatropickd
dysplazie je vSak spondylo-epi-metafyzirni kostni dysplazie, kde jsou postizeny i epifyzy.
RTG patefe v bocné projekci u Spondyloenchondrodysplazie také miiZe ukazovat podobné
diafyzy a enchondromatosni 1éze jsou patrny v lopatich kycelnich kosti.

K typickym klinickym projeviim patii disproporciondlni kratkd postava s kratkym tru-
pem (antropometricka verifikace po 1. roce véku), progresivni kyfoskoli6za s pfedozadnim
roz$ifenim hrudniku, kterd se manifestuje jiz v batolecim v€ku (po 2. roce Zivota). Kolébava
chtize, omezeny rozsah pohybu kloubtl s flek¢nimi kontrakturami loketnich, kyc¢elnich
a kolennich kloubi, nékdy genua valga. Vyvoj inteligence a Zivotni prognoéza jsou normalni.
Vyska dospélych obvykle nepfesahuje 140 cm.

Geneticky pfenos onemocnéni je vétSinou familidrniho charakteru, jde o autozomailné
dominantné dédi¢nou chorobu. Lokalizace genu na chromosomu a molekulidrni defekt
SMD, Kozlowski typ nejsou znimy. Do roku 2000 bylo popsino v pisemnictvi 60 pfipadu.

Title picture demonstrates Spondylometaphyseal Dysplasia (SMD), Kozlowski
type (K. Kozlowski, P. Maroteaux and ]J. Spranger et al.) described the first case of
Spondylometaphyseal Dysplasia (SMD), Kozlowski type in 1967. Since that time many other
cases with different severity of spine and metaphyseal skeletal changes were published.
This disorder is important for the radiologists because of distinctive radiographic findings
as early as in toddler age. At the title picture are shown pathognomonic skeletal changes at
X-rays of the hands, vertebral column, hip and knee joints of patients (affected father and
his 3 sons) coming from gipsy family (1% cases depicted in the gipsy community).

The major clinical findings are short-trunk type of dwarfism (anthropometric veri-
fication after one year of age). The adult height is usually below 140 cm. In early childhood
we observe waddling gait, restricted joint mobility, occasionally genua valga, progressive
kyphoscoliosis with thoracic deformity manifesting in early childhood (from 294 to 34
year of age), frequent in adolescence and adulthood. Intellectual development and life
expectancy are normal.
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The major radiographic features are platyspondyly with characteristic shape (wed-
ging) of the vertebral bodies, dysplastic metaphyseal involvement and retarded bone age.
All these features are not present at birth but develop in the first few years of life. They
disappear - apart from platyspondyly - in adulthood. Therefore the diagnosis of SMD,
Kozlowski type cannot be established in adulthood. It can be suspected in adults.

Differential diagnosis

The diagnosis is easy in our experience when we have sufficient radiographic docu-
mentation. Similar spinal changes might be present in brachyrhachia and specifically, meta-
tropic dysplasia. The brachyrhachia is a SMD, too, but it has different pattern of distribution
of the spinal, metaphyseal and carpo/tarsal changes. Metatropic dysplasia is a spondylo-epi-
-metaphyseal dysplasia (SEMD) and the epiphyses are also affected.
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Genetics

The SMD, Kozlowski type is a rare autosomal dominant condition with approximately
60 cases (none of them in Gypsies) were reported up to 2000. The chromosomal location
and molecular basis is still unknown.

Key words: skeletal dysplasia, Spondylometaphyseal Dysplasia, Kozlowski type, radio-
logic diagnosis
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ABSTRACT

In order to have a better understanding of the classification, it is necessary to clarify
the development of ectrodactyly. In order to do so, the authors reviewed papers and ana-
lysed their own clinical cases of ectrodactyly and conducted animal experiments to make
different models of ectrodactyly. And they found that there should be at least four different
types of teratogenic mechanisms of congenital defect of the digits. The first one is longi-
tudinal deficiencies due to mesenchymal cell death in an early developmental stage; the
second is abnormal induction of digital rays in the hand plate including cleft hand, central
polydactyly and cleft hand. The third is constriction band syndrome, which is caused after
digital radiations have been formed, and the fourth is transverse deficiency, in which the
critical period is not known.

Key worlds: logitudinal deficiency, radial deficiency, ulnar deficiency, cleft hand, con-

striction band syndrome, transverse deficiency, symbrachydactyly

for Surgery of the Hand (36). It have been
used widely as an IFSSH classification. In

INTRODUCTION

Many attempts have been made to clas-
sify congenital hand anomalies according to
the gentetic cause. Swanson’s classification
(35) in 1976 was the typical one. Since then,
modifications on this classification were
made and this classification was adopted
by the International Federation of Society

this classification, there is no terminology
of ectrodactyly and oligodactyly in order to
describe congenital absence of digits. The
different conditions of congenital absence
of digits are classified into different cat-
egories as using different diagnostic names
instead of ectrodactyly and/or oligodactyly.
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This classification is relatively easy to used,
but it has its own limitations (22). The big-
gest one occurs in the classification of ectro-
dactyly. In order to have a better under-
standing of the classification, it is necessary
to clarify the development of ectrodactyly.
In order to do so, the authors analysed clini-
cal cases of ectrodactyly and conducted ani-
mal experiments to make different models
of ectrodactyly (9, 21, 25, 27, 28).

On the other hand, if something
happens during morphogenesis of the
upper limb bud or if there is an abnormal
gene for formation of the limb, congenital
anomalies of the limb may be induced.
There are many types of congenital absen-
ce of the digits. The teratogenic mecha-
nisms of these deformities were conside-
red to be different, but they are not yet

clear. The timing of the insult to the limb
bud or hand plate is considered to be
one of the most important factors, which
influence to induce the different types
of congenital absence of the digits, and
this timing is called critical period. In
authors’ experimental studies, they tried
to induce different types of congenital
absence of digits by changing the timing
of the insults to be added to the embryo.
The authors thought that they can classify
the congenital absence of digits according
to the critical period of each deformity.
The authors modified IFSSH classification
based on their clinical and experimental
studies (29) and it was adopted by the
Japanese Society for Surgery of the Hand
and is called Japanes modification of the
IFSSH classification.

Fig. 1: Expressions of constriction band syndrome - @ ring constriction, @ ring constric-
tion associated with lymphedema, @ acrosyndactyly, ® amputation. (Reprint from Ogino T.
Clinical features and teratogenic mechanisms of congenital absence of digits. Dev. Growth
Differ. 49: 523-531, 2007.)
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1. EMBRYOLOGY

In the normal morphogenesis of the
upper limb, about 4 weeks after ferti-
lization, the swelling of the limb bud
appears and it is covered with ectoderm
and contains closely packed mesenchymal
cells. Mesenchymal cells were distributed
uniformly in the limb bud. One week later,
the distal end of the limb bud expands
into the hand plate. In the hand plate,
mesenchymal cell proliferation occurs in
the interdigital areas and the mesenchy-
mal cells migrated to form the digital rays
after they proliferated in the interdigi-
tal area. During this process, the apical
portion of the ectoderm thickens and
becomes apical ectodermal ridge (AER).
It is believed that the apical ectodermal
ridge acts as an inductor of the digital rays.
Recent papers reported that definitive
forelimb territory is determined by the
restricted expression of fibroblast growth
factor (FGF) 10 in lateral plate mesoderm.
Then FGF10 expression leads to induc-
tion of FGF8 expression in the overlying
surface ectoderm and initiates limb bud
formation. FGF8 in the ectoderm acts on
the underlying mesoderm and maintains
FGF10 expression. It also induces sonic
hedgehog (Shh) expression in the posteri-
or margin of the nascent limb mesoderm.
FGF 10 persists in the mesenchyme of
the established limb bud and appears to
interact with FGF 8 in the apical ectoderm
(19, 32). The interaction between FGF 8
and FGF 10 might be a molecular basis
for interaction between the AER and the
underlying mesoderm. FGF8 maintains
the progressive zone mesoderm in an
undifferentiated state and contributes to
the proximo-distal sequence of the deve-
lopment of the limb.

The radio-ulnar sequence of the deve-
lopment of the limb may be controlled
by a zone of polarizing activity (ZPA). It
is believed that Shh signaling from ZPA
controls Anterior-Posterior patterning of
the hand and digit formation. On the other
hand, transcriptional activator GLI3 (Gli3)
is the downstream of transcription factors
of the Shh pathway and it acts as a negative
regulator of posterorization. The normal
function of Gli3 is to mediate the suppres-
sion of polydactyly. So, it is suggested that
the Shh/Gli pathway is to regulate digit
number and identity. After the digital rays
are formed, the interdigital web space is
formed due to physiologically program-
med cell death between the digital rays.
Hand outline is nearly completed at about
7 weeks of embryonic age.

2. CONGENITAL
CONSTRICTION
BAND SYNDROME

Constriction band syndrome is one of
the causes of congenital absence of digits.
Constriction band syndrome has four types
of expressions, such as, constriction ring,
lymphedema associated with constric-
tion ring, acrosyndactyly and amputation
(Fig. 1) (32). These deformities appear in
various combinations. If the patient has
one of these deformities, it can be diagno-
sed as constriction band syndrome. And,
hand deformities are described with com-
bination of these expressions.

Acrosyndactyly is called fenestrated
syndactyly, in which distal part of syndac-
tyly is deformed and fenestrations between
the digits are often observed. The amputa-
tion may extend from the digital tip to the
proximal part of the limb and the digits
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Fig. 2: Radial deficiency in clinical cases - A: hypoplasia of the radius, B: partial aplasia of
the radius, C: total aplasia of the radius (Reprint from Ogino T. Clinical features and terato-
genic mechanisms of congenital absence of digits. Dev. Growth Differ. 49: 523-531, 2007.)

are more often affected than the forearm
and/or the upper arm. The amputation
of constriction band syndrome looks like
traumatic one and no bone dysplasia was
found in the affected limb proximal to the
amputated part (23).

There are two proposed theories for
the cause of constriction band syndrome.

One is the localized cell death of the
hand plate, and the other is related to
amniotic constriction. In the former theo-
ry, it is postulated that the constriction
band is a developmental and ischemic defi-
ciency of the subcutis. In the later theory,
it is postulated that the pressure at the
edges of the amnion on the limbs when
the limbs burst out from the amnion, cause
the constriction by accretion of the amnion
and the hand of the fetus. Kino (10) in 1975
punctured the amnijotic sac in rats and

induced the constriction band syndrome
in animal experiments. The result was that
bleeding inside the hand plate might cause
the necrosis of the subcutis, and this was
associated with the abnormal shrinking of
the wound. Conversely, Light (12) repor-
ted: The variable clinical manifestations
of congenital constriction band syndro-
me support the concept of local compre-
ssion. On the other hand, there have been
some reports that may support an intrinsic
mechanism for amniotic band sequence
(33), because constriction band syndrome
is often associated with birth defects (such
as typical cleft lip and palate), that are not
readily explained by both theories. It is still
not clear that constriction band syndrome
is caused by a single factor. However, con-
striction band syndrome does appear after
the formation of the digital rays.
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3. LONGITUDINAL
DEFICIENCY

In IFSSH classification, there are two
major categories of congenital absence
of digits. One is transverse deficiency and
the other is longitudinal deficiency.

Congenital absence of digits confined
to the long axis of the upper limb is called
longitudinal deficiency. In longitudinal
deficiency, the absence of digits on the
ulnar side is called ulnar deficiency, that
of the radial side is called radial defi-
ciency, and that of the central part is
called central deficiency or cleft hand.
However, many investigators suggested
that teratogenic mechanisms of central
deficiency were different from those of
radial and ulnar deficiencies (6, 15, 20,
21, 27). Therefore, the author classified
longitudinal deficiency into radial and
ulnar deficiencies (29).

3.1 Radial deficiency

In radial deficiency, the skeletal chan-
ges appear in the hand, forearm and elbow
in clinical cases. In the forearm. there are 4
types of dysplasia of the radius, such as total
absence of the radius, partial absence of the
radius, hypoplastic radius and normal radi-
us with hypoplastic thumb (Fig. 2). Hand
deformities in radial deficiency are classi-
fied according to Blauth classification (3).
In his classification, Grade 1: the mildest
form and hypoplasia of the thenar muscles
without functional disturbance, Grade 2:
hypoplasia of the thenar muscles associ-
ated with adduction contracture of the
thumb, Grade 3: hypoplasia of the thenar
muscles with absence of the first metacar-
pal base, Grade 4: floating thumb, Grade 5:
the most severe form, total absence of
the thumb. Non-opposable triphalangeal
thumb, which is called five-fingered hand,
is also one of the types of hypoplastic

A B B

Cc C

Fig. 3: Ulnar deficiency in clinical cases - A: hypoplasia of the ulna, B: partial aplasia of the
ulna, C: total aplasia of the ulna. (Reprint from Ogino T. Clinical features and teratogenic
mechanisms of congenital absence of digits. Dev. Growth Differ. 49: 523-531, 2007.)
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Fig. 4: Hand deformities of ulnar deficiency in clinical cases - A: hypoplasia of the little fin-
ger, B: absence of the little finger, C: absence of the 2 ulnar finger rays, D: absence of the 3
ulnar finger rays, E: absence of all finger rays. (Reprint from Ogino T. Clinical features and
teratogenic mechanisms of congenital absence of digits. Dev. Growth Differ. 49: 523-531,
2007)

A B C O
Fig. 5: Radial deficiency induced by busulfan in rats - A: total aplasia of the radius, B: partial
aplasia of the radius, C: hypoplasia of the radius, D: hypoplastic thumb with normal radius
(reprinted from Kato H, Ogino T, et al. Experimental study on radial ray deficiency. ] Hand
Surgery 15B: 470-476, 1990)
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A B C D
Fig. 6: Ulnar deficiency induced by busulfan in rats - A: hypoplasia of the little finger,
B: absence of the little finger, C: absence of the ring and little fingers with partial aplasia
of the ulna, D, E: absence of the three and four ulnar digits with total aplasia of the ulna
(reprinted from Ogino T, Kato H. Clinical and experimental studies on ulnar ray deficiency.

Handchir. Mikrochir. Plast. Chir. 20:330-337, 1988)

thumb. In some cases, radial two digits
such as, the thumb and index finger are
absent. These deformities may appear with
or without dysplasia of the radius. Radial
deficiency is sometimes associated with
elbow deformities. Limitation of the elbow
flexion, ankylosis of the elbow, radial head
dislocation and radio-ulnar synostosis may
be associated with radial deficiency (9).

3.2 Ulnar deficiency

In ulnar deficiency, the skeletal chan-
ges appear in the hand, forearm and elbow
as in radial deficiency in clinical cases. In
the forearm. there are 4 types of dysplasia
of the ulna, such as total absence of the
ulna, partial absence of the ulna, hypoplas-
tic ulna and normal ulna with hypoplasia

or aplasia of the ulnar digits (Fig. 3).
Hand deformities in ulna deficiency are
classified according to Ogino’s classifica-
tion (Fig. 4) (25). In his classification,
Grade 1: hypoplasia of the little finger,
Grade 2: absence of the little finger, Grade
3: absence of the little and ring fingers,
Grade 4: absence of the little, ring and
middle fingers, Grade 5: absence of the
little, ring, middle, and index fingers. The
thumb is always preserved in ulnar defi-
ciency. These deformities may appear with
or without dysplasia of the ulna. When
the dysplasia of the ulna is severe, ulnar
deficiency is often associated with elbow
deformities including radio-humeral syn-
ostosis or synchondrosis, radial head dis-
location and severe flexion contracture of
the elbow.
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3.3 Experimentally induced
longitudinal deficiencies

In order to make an animal model
of longitudinal deficiencies, the authors
tried to induce longitudinal deficiency in
rat fetuses by maternal administration of
busulfan (9, 25). The authors could induce
radial and ulnar deficiencies in rats fetuses.
Characteristic features of the deformities
of the limbs of longitudinal deficiency
induced in rats are similar to those of clini-
cal cases (Fig. 5, 6).

The radial deficiency could be indu-
ced only when busulfan was given on day
10 through 11 of pregnancy and the ulnar
deficiency could be induced only when
busulfan was given on day 9 through 10

ezl 4

of pregnancy. In rats used in this study,
the limb bud formation starts on 12 day
of gestation. The critical period of ulnar
deficiency in rats is about one day earlier
than that of radial deficiency. Therefore,
ulnar and radial deficiencies are induced
by the insult to the embryo before the limb
bud is formed.

The authors compared the teratogenic
conditions of ulnar and radial deficiencies.
In these studies, radial and ulnar deficien-
cies were induced in rat by the same drug.
However, the strain of rat differs. Radial
deficiency was induced only in WKAH/
Hkm rats and ulnar deficiency was induced
only in Wistar:Gun rats. Strains of rats, in
which radial and ulnar deficiencies were
induced, differed. Strain susceptibility was

Fig. 7: Cleft hand with absence of the middle finger - in roentgenogram, it is difficult to dif-
ferentiate this from proximal phalangeal type of osseous syndactyly of the middle and ring
fingers. (Reprint from Ogino T. Clinical features and teratogenic mechanisms of congenital
absence of digits. Dev. Growth Differ. 49: 523-531, 2007.)
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observed in teratogenesis of radial and
ulnar deficiencies. Thus, genetic factors
influence teratogenesis of longitudinal
deficiencies in rats. They also may play an
important role in the genesis of longitudi-
nal deficiencies in clinical cases.

Next, the authors histologically
observed the formation of the digital rays
of longitudinal deficiency in rats (24). This
analysis showed that the characteristic fin-
dings of longitudinal deficiency in rats
were that dead cells of mesoderm were
scattered in limb-buds, the size of limb bud
was smaller than control and the density of
mesenchymal cells of limb-bud was lower
than that in control. There was no anatomi-
cal relationship between the distribution of
dead cells and the place where digits were
missing. The results suggested that absence
of the digits in longitudinal deficiency was
not caused by the localized damage of the
limb-bud. It seems that the cause of missing
digits in longitudinal deficiency is closely
related to deficit of mesenchymal cells in
the limb bud.

FGF8 from the AER maintains the
underlying mesoderm in an undifferen-
tiated state and contribute to growth of
the hand plate. Shh signaling from ZPA
plays an important role in digit formation
and Bmp-4 expression in the hand plate
mesenchyme may control the program cell
death and contribute digital formation.
Then, the authors observed the expression
of FGF 8, Shh and BMP 4 in the limb bud
and foot plate of the preaxial longitudinal
deficiency in rats by using whole-mount
RNA in situ hybridization (31).

Expression of FGF 8 in the ectoderm
and BMP 4 in the mesoderm were reduced.
These abnormalities may cause hypoplasia
of the limb. BMP 4 expression was mark-
edly reduced in the anterior mesenchyme

and Shh expression was detected in the
posterior mesenchyme. These results sug-
gested that the posterior skeletal elements
may be fully formed owing to Shh expres-
sion, but the anterior skeletal elements may
be underdeveloped owing to an intense
reduction of BMP 4 expression in the ante-
rior mesenchyme, causing hypoplasia of the
preaxial longitudinal deficiency in rats. The
combined effects of increased cell death,
decreased cell proliferation, reduction of
FGF 8 expression, and intense reduction
of BMP 4 expression in the anterior mes-
enchyme may play an important role in the
development of the preaxial longitudinal
deficiency induced by busulfan (31).

4. CLEFT HAND

Cleft hand is defined as central defi-
ciency under the category of failure of
formation of parts in the Swanson’s clas-
sification. Central deficiency is a form of
congenital absence of one or more digits
in which the central rays of the hand are
affected. Barsky (1) classified cleft hand
into two types, one was typical cleft hand
and the other was atypical cleft hand.
Atypical cleft hand is a severe anomaly
in which the three central finger rays are
missing. In this type, sometimes there are
rudiments of the missing fingers along
the web between the thumb and little
finger. Atypical cleft hand is considered
to be a severe deformity of symbrachyd-
actyly and it must be excluded from cleft
hand. The Congenital Committee of the
International Federation of Societies for
Surgery of the Hand approved the reco-
mmendation that use of the term “Atypical
Cleft Hand” be discontinued (14). The term
“Symbrachydactyly” will be preferred to
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Fig. 8: Cleft hand with absence of the middle finger - in roentgenogram, there are six
metacarpals and it is difficult to differentiate this from metacarpal type of polyactyly of
the middle finger. (Reprint from Ogino T. Clinical features and teratogenic mechanisms of
congenital absence of digits. Dev. Growth Differ. 49: 523-531, 2007.)

identify this condition. Typical cleft hand is
characterized by a deep V-shaped defect in
the central part of the hand. In this paper,
cleft hand means typical cleft hand.

4.1 Cleft hand in clinical cases

In cleft hand, there are some cases, in
which polydactyly, syndactyly and cleft
hand are associated in various combinati-
ons of both hands of a patient (22). These
anomalies may occur in the members of
the same family (13). There are also some
cases, in which the middle finger is missi-
ng from the appearance but in X-ray film,
the middle and ring fingers seem to be
fused (Fig. 7) (15). In some cases, the
middle finger is missing from the appea-
rance, but the metacarpus of the middle
finger seems to be duplicated (Fig. 8) (8,
20). From these facts, it was suggested that

the abnormal induction of the number of
digital rays in the hand plate induced cen-
tral polydactyly, osseous syndactyly and
also cleft hand (Fig. 9). When one looks
at the radiographs of the clinical cases, in
the case of osseous syndactyly between
the middle and ring fingers, and the poly-
dactyly of the middle finger, if the develop-
ment of osseous syndactyly occurs in the
proximal direction, then it will develop
towards the cleft hands (Fig. 10, 11A, B)
(21, 27). These observations supported
the concept that a common etiological
mechanism is involved in the development
of central polydactyly, cleft hand and syn-
dactyly (Fig. 9) (27, 38).

On the other hand, split hand foot mal-
formation (SHFM) known as central ray
deficiency can occur as an isolated malfor-
mation or in association with other malfor-
mations, as in the ectrodactyly ectodermal
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(reprinted from Ogino T. Clinical and experimental studies on teratogenic mechanisms of
the cleft hand, polydactyly and syndactyly. ] Jpn Orthop Assoc 1979; 53:1753-60)
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Fig. 10: The skeletal changes of P-O type of anomalies in clinical cases - they seem to show
that cleft hand formation proceeds from osseous syndactyly. (reprinted from Ogino T.
Teratogenic relationship between polydactyly, syndactyly and cleft hand. ] Hand Surg 1990;
15B: 201-209.)

dysplasia-clefting (EEC) syndrome. The cen-
tral deficiency in SHFM patients can also be
accompanied by other distal limb anomalies
including polydactyly and/or syndactyly.

4.2 Experimentally induced cleft
hand model

In order to support this theory, the
authors induced cleft hand, central
polydactyly and osseous syndactyly in
rat fetuses by busulfan. The deformities
could be arranged in order of the severity
of osseous fusion. In this way, the cleft
hand formation process from osseous
syndactyly and central polydactyly could
be postulated (21, 27) (Figs 12, 13). It is
also clear that the time (critical period) in
which the cleft hand appears is consistent
with that of the central polydactyly and
syndactyly. A single cause affecting the
limb bud in acertain receptive period
of the development of the limb-bud can

induce central polydactyly, cleft hand and
syndactyly.

In order to examine the underlying
mechanism of busulfan-induced cleft
hand, central polydactyly, and syndactyly,
the authors used cleft foot as a model of
cleft hand and evaluated localized apop-
tosis by Nile Blue (NB) staining and TdT-
mediated dUTP nick end labeling (TUNEL)
assays in treated rat embryos. The authors
further evaluated the potential disrup-
tion of major developmental pathways
linked to digit number and syndactyly
using FGF 8, BMP 4, and Shh as markers
of these pathways (18, 19). In busulfan-
treated embryos, there was no difference
of expression of FGF 8, BMP 4, and Shh
in the limb bud and footplate. The early
morphological changes leading to central
polydactyly, syndactyly, and cleft hand or
foot were growth reduction and abnormal
clefts in the central parts of the footplates
(18). The abnormal cleft was induced
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Fig. 11A, B: The skeletal changes of P-3 and P-4 types of polysyndactyly in clinical cases -
they seem to show the cleft hand formation proceeds from central polydactylies. (reprint-
ed from Ogino T. Teratogenic relationship between polydactyly, syndactyly and cleft hand.
J Hand Surg 1990; 15B: 201-209.)

without precedent cell death and the
cleft became deeper without cell death
(Fig. 14). If the abnormal cleft is induced
on the edge of digital radiation, it might
induce polydactyly or cleft hand or foot

(Fig. 15). If the abnormal cleft is induced
on the interdigital tissue, it might induce
syndactyly or cleft hand or foot (Fig. 15).
The authors conclude that the abnormal
cleft formation without precedent cell
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Fig. 12: The skeletal changes of P-0 type of deformities induced in rats - they seem to show
that cleft hand formation proceeds from osseous syndactyly as in clinical cases. (reprinted
from Ogino T. Teratogenic relationship between polydactyly, syndactyly and cleft hand.

J Hand Surg 1990; 15B: 201-209.)

death was early change leading to central
polydactyly, syndactyly, and cleft hand
or foot by teratogen. The abnormal cleft
formation without precedent cell death
might be caused by localized failure of
ridge maintenance activity (18).

Results of recent studies on split-hand/
split-foot malformation (SHFM) using
murine Dactylaplasia mutant (Dac) have
shown that the central segment of the api-
cal ectodermal ridge (AER) degenerates,
leaving the anterior and posterior segments
intact. From these facts, it was suggested
that localized failure of ridge maintenance
activity was the fundamental developmental
defect in Dac and it might also be suggested
in SHFM in which phenotypes include cleft
hand, syndactyly and polydactyly (7).

Because they have a similar reason of
causation, cleft hand, syndactyly and cen-
tral polydactyly should be included into

the same entity that is abnormal induc-
tion of the digital rays. Recent literature
has reported that chromosome abnormal-
ity and also abnormalities of the positional
gene may cause these anomalies (5, 11, 17).
These facts supported the authors’ concept.
When classifying congenital anomalies of
the hand based on teratogenic mechanisms,
central deficiency, osseous syndactyly, and
cleft hand may be grouped together, and are
included in the same category of abnormal
induction of digital rays (27, 29). As cent-
ral polydactyly, syndactyly and cleft hand
might be caused by the same teratogenic
mechanism, the authors modified the IFSSH
classification and added a 4™ new category
that is abnormal induction of digital rays
and it was adapted by the Japanese Society
for Surgery of the Hand and now it is called
Japanese modification. As a skin manifesta-
tion, there are syndactyly and cleft of the
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Fig. 13: The skeletal changes of P-3 type of polysyndactyly induced in rats - they seem
to show the cleft hand formation process from central polydactylies as in clinical cases.
(reprinted from Ogino T. Teratogenic relationship between polydactyly, syndactyly and
cleft hand. J] Hand Surg 1990; 15B: 201-209.).

palm. As a skeletal manifestation, there are
osseous syndactyly, central polydactyly, and
absence of central finger rays (cleft hand),
and triphalangeal thumb associated with
cleft hand. The deformities of this category
can be expressed with the combination
among these deformities.

5. TRANSVERSE
DEFICIENCY

In contrast with the longitudinal defi-
ciency which occurs locally on the long
axis of the upper limbs, the anomalies
across the upper limbs which are caused
by dysplasia are called transverse deficien-
cies. Transverse deficiency is synonymous
with symbrachydactyly.

Miiller (16) showed different grades
of symbrachydactyly in his text book and

described the concept of symbrachy-
dactyly, which is called “skeletogene
Ektrodaktylie”. Blauth & Gekeler (4) also
reported a process in which deficiency of
the middle phalanges in the central finger
rays develops to form a symbrachydactyly.
As hypoplasia of the bone develops gradua-
lly to the proximal part in the same mecha-
nism of formation of symbrachydactyly,
it eventually forms atypical cleft hand or
transverse deficiency. In German speaking
areas, transverse deficiency is regarded as
an anomaly in the same category as short
webbed finger (brachysyndacyly), atypical
cleft hand and adactylia, and these anoma-
lies are called symbrachydacyly by Miiller
(16), Blauth and Gekeler (4).

According to the classification by
Blauth (4), grade 1 consists of short
webbed finger type. Sugiura (34) classified
the short webbed finger type into three
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Control
4

Treated

Fig. 14: Early Morphologic Effect of Busulfan - at embryonic day 15 (E15), abnormal clefts
in the central part of the footplate were observed (B, arrows). Although cell death was
detected in the anterior and posterior mesenchyme subjacent to the AER in busulfan-
exposed embryos (B, arrowheads), cell death was not detected underlying in the central
portion (with respects to the anterioposterior axis) of the distal limb in contrast to age-
matched controls (A, arrowheads). At E16, cell death was not detected in the area of abnor-
mal clefting (D, arrow) and strikingly absent or reduced neighboring interdigital tissue (D,
arrowheads) compared to contros (C, arrow heads). (Reprint from Naruse T, et al. Busulfan-
induced central polydactyly, syndactyly and cleft hand or foot: a common mechanism of
disruption leads to divergent phenotypes. Dev. Growth Differ. 49: 533-541, 2007.)

types, such as: triphalangeal type, dipha-
langeal type, and monophalangeal type.
The typical brachysyndactyly has short or
absent middle phalanges of the fingers
associated cutaneous syndactyly, while in
the most severe form, there is absence of
the middle and proximal phalanges of the
fingers. Grade 2 is called the atypical cleft
hand or two digit type, in which three

central finger are absent. Grade 3 is mono-
dactyly type in which the thumb remains
and all fingers are absent (Fig. 16). Grade
4 is the peromelia type, in which all digits
including thumb are absent. In grade 2, 3,
and 4, there could be vestigial fingers or
vestigial nails where the digits are missing.

The authors analysed their own 129
cases of symbrachydactyly and found that
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among different types, there are interme-
diate types of anomalies. The most char-
acteristic feature in the roentgenograms
of transverse deficiency was that various
degrees of bone hypoplasia existed in
the affected fingers, adjacent fingers and
a proximal part of the affected limbs. The
common features of all types of trans-
verse deficiency were that all cases were
unilateral, and in every grade there were
some cases associated with the absence of
pectoral muscle.

Finger reduction occurred mainly in
the central digital rays and it had a definite
pattern that progressed from brachym-
esophalangy, through the absence of the
middle phalanx, that of the proximal and
middle phalanges and that of all phalan-
ges, finally to absence of the metacarpal
bone (26). According to these observa-
tions, the sequence of anomalies from
brachysyndactyly, or the atypical cleft
hand, to the congenital amputation, as
suggested by Blauth and Gekeler (4), can

Abnormal induction of digital rays

Vit
Sy
M

Central
polydactyly

2
1}

Cleft hand

Osseous
syndactyly

Fig. 15: Abnormal induction of digital rays - the early morphological changes leading to
central polydactyly, syndactyly, and cleft hand were growth reduction and abnormal clefts
in the central parts of the hand plates. The abnormal cleft was induced without precedent
cell death and the cleft became deeper without cell death . If the abnormal cleft is induced
on the edge of digital radiation, it might induce polydactyly or cleft hand. If the abnormal
cleft is induced on the interdigital tissue, it might induce syndactyly or cleft hand.
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Fig. 16: Transverse deficiency according to the classification by Blauth - @ Grade 1 is
brachysyndactyly that is short webbed fingers. @ Grade 2 is atypical cleft hand or two
digit type, in which three central digital rays are absent. ® Grade 3 is monodactyly type,
in which all digits except thumb are absent. ® Grade 4 is the peromelia type, in which all
digits are absent. (Reprint from Ogino T. Clinical features and teratogenic mechanisms of
congenital absence of digits. Dev. Growth Differ. 49: 523-531, 2007.)

be regarded as equivalent to the category
of bony dysplasia of the hand.

This anomaly has not been induced
with animal experiments and the cause
of transverse deficiency is still unknown.
There is no proven hereditary tendency.
Developmental arrest and defect of mes-
enchymal cells in the hand plate are con-

sidered to be the cause because the hand
of transverse deficiency is hypoplastic.
The observation of the digital formation
process in brachypodism mice, in which
growth/differentiation factor 5 is absent
genetically and the middle phalanges of
all fingers are clinically absent, showed
apoptosis in the digital radiations in the
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hand plate (37). On the other hand, it
has been reported that the velocity of the
systolic increase in the arterial volume
decreased in the affected limb of Poland
syndrome (2). On the basis of these find-
ings, it is considered that subclavian artery
supply disruption at the early develop-
mental stage may cause Poland syndrome.
Mostly the hand anomalies associated with
Poland syndrome are symbrachydactyly.
Therefore, there is a possibility that trans-
verse deficiency is also caused by the same
mechanism, because the hand anomalies
in Poland syndrome and those of trans-
verse deficiency are similar.

CONCLUSIONS

The author has described the terato-
genic mechanisms of congenital absence
of digits. The cause and teratogenic mech-
anism of each type of congenital absence
of the digits are still unknown. However,
there should be at least four different
types of teratogenic mechanisms of con-
genital defect of the digits. The first one
is longitudinal deficiencies due to mes-

enchymal cell death in an early devel-
opmental stage; the second is abnormal
induction of digital rays including cleft
hand. The third is constriction band syn-
drome, which is caused after digital radia-
tions have been formed, and the fourth is
transverse deficiency, in which the critical
period is not known.

From the point of view for surgical
management, it may convenient to adopt
the classification of congenital anoma-
lies of the hand based on morphology.
The classification based on teratogenic
mechanisms is convenient for monitoring
congenital anomalies and in preventive
medicine. However, when more is known
about the developmental pathology, an
ideal classification based on both genetics
and morphology could be developed.
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EXOSKELETY A AKTIVNI ORTEZY DOLNICH
KONCETIN: PREHLED

EXOSKELETONS AND ACTIVE ORTHOSES
OF LOWER EXTREMITIES: A REVIEW
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ABSTRAKT

Tento ¢lanek je vénovan exoskeletlim a aktivnim (robotickym) ortézim dolnich kon-
Cetin. Ty nabizeji Sirokou Skdlu mozZnych aplikaci: pomoc pacientiim pfi usmérnovini
trajektorii pohybu ¢i jejich opakovaném uceni, fyzickd podpora pfi vykonavani béznych
dennich ¢innosti, usnadnéni namahavé fyzické price sniZzenim zatéZe ptisobici na operito-
ra (pacienta). Popsdny jsou zvlasté asistivni a rehabilitacni robotické ortézy, v¢etné jejich
ovladani a pohybtl, které mohou vykonavat. Dile ¢lanek nastifiuje i nedostatky v souc¢asném
vyvoji téchto zafizeni.

Klicova slova: exoskelet, aktivni ortéza, rehabilitace dolnich koncetin

ABSTRACT

This paper deals with exoskeletons and active (robotic) orthoses of lower limbs. Such
devides offer a wide range of possible applications: helping patients to guide movements’
trajectories or their learning, physical support during performing ADL (Activities of Daily
Living), facilitating labour work by load reducing. Described are especially assistive and
rehabilitative robotic orthosis, including their controls and movements that canper-
form. Furthermore, the article outlines deficiencies in the current development of this
kind of devices.

Key words: exoskelet, active orthoses, rehabilitation, lower limbs
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Zkratka Vyznam

Vysvétlika

GRF Ground Reaction Force Reak¢ni sila télo-zemé

ADL Activities of Daily Living Aktivity béZného Zivota

RGO Reciprocating Gait Orthoses Reciproc¢ni ortéza

WBC Weight Bearing Control Ortézy nesouci vahu pacienta

AAFO Active Ankle-Foot Orthosis Ortéza kotnik-noha

KAFO Knee-Ankle-Foot Orthosis Ortéza koleno-kotnik-noha

FES Functional Electrical Stimulation Funk¢ni elektricka stimulace

cBWS cable Body Weight Support Rehabilitacni zafizeni se zavésnou podporou
téla

sBWS structural Body Weight Support Rehabilita¢ni zafizeni se statickou podporou
téla

SEA Series Elastic Actuator Sériovy elesticky aktuator

UvVOD niach béhem raznych fizi chize. Terminem

Na rozdil od minulosti, kdy robotic-
kd zafizeni (pfevdzné v oblasti primyslu)
nahrazovala lidskou pracovni silu, v soucas-
nosti nastoupil trend riistu interakce mezi
robotem a jeho operitorem. Pouhd vyména
informaci byla nahrazena uzkou interakci.

Integraci lidi a robotickych zafizeni
do jednoho systému vznikly pfileZitosti pro
vytvoreni asistivnich technologii vyuzitel-
nych v oblasti biomediciny, pramyslu, a dal-
Sich. Lidé do tohoto spojeni pfinaseji inteli-
genci, roboticka zafizeni vykonnost a silu.

Takto vznikla skupina tzv. osobné orien-
tovanych robotii. ZuZenim pole plisobnosti
osobné orientovanych robott na ty, ktefi
pracuji po boku lidské dolni koncetiny,
dostaneme robotické exoskelety a ortézy
dolnich koncetin. Jedna se tedy o zafizeni,
$uji schopnosti koncetiny operitora.

Oznaceni aktivni ortézy je pouzivino
pro externi mechanické struktury, které
slouzi ke zlepSeni pohyblivosti operatoru
¢i pacientu tak, Ze poskytuji fyzickou pod-
poru v jednom ¢i vice kloubech koncetiny.
To zahrnuje jak pfidini energie, tak i kon-
trolovany vydej energie ulozené v pruzi-

exoskelet jsou oznacovana takovito zafize-
ni, kterd zahrnuji vétsinu kloubnich spojeni
dolni koncetiny. Exoskelety maji antropo-
morficky charakter, jsou pfizptisobeny lid-
skému télu a pracuji paralelné s nim.

Obvyklymi vstupy pro fizeni exoskelett
a aktivnich ortéz jsou udaje naméfené silo-
vymi senzory. Tyto senzory jsou umistény
mezi operatorem a mechanickou konstruk-
ci a snimaji rozdil mezi pohybem operi-
tora a mechanické konstrukce exoskeletu.
Dalsim pfistupem k ziskani fidicich signalti
je snimani povrchového EMG, ze kterého
je na zikladé biomechanického modelu
téla vypocitin zamysleny pohyb operitora.
Urceni zamySleného pohybu miiZe probi-
hat také prepoctem EMG signilu na sily
pusobici na koncetiny. Vstupnimi fidicimi
signdly jsou u né€kterych aktivnich ortéz
vystupy z ovlddacich zafizeni, napf. joy-
stick, klavesnice.

Podle oblasti, ve které se uplatiiuji, vahy
a prenositelnosti jsou exoskelety a aktivni
ortézy rozliSovany na: zvySujici vykonnost,
asistivni a rehabilita¢ni.

Vsem tfem skupinim exoskeleti jsou
vénovany samostatné podkapitoly, ve kte-
rych jsou uvedeni jejich zdstupci.
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EXOSKELETY ZVYSUJICI
VYKONNOST

Kategorie exoskelett zvySujicich vykon-
nost zahrnuje robotickd zafizeni, jejichZ
cilem je usnadnit operitorim namdhavou
prici. Tyto exoskelety jsou urceny k pouZiti
zdravymi operatory.

Jednim z prvnich pokust o celotélovy
aktivni exoskelet byl v roce 1968 Hardiman.
Hardiman byl navrZen pro vojenské ucely
a skladal se ze dvou hornich a dvou dolnich
koncetin s celkovym poctem 30 stupni
volnosti. Celkovd hmotnost Cinila 680kg.
Poté nasledovaly podobné, dnes jiZ zastara-
1é a davno piekonané exoskelety (45, 52).

Od roku 2001 pracuje tym vedeny H.
Kazeroonim na vyvoji exoskeletu BLEEX
(Berkley Lower Extremity EXoskeleton)
(66). BLEEX se sklida ze dvou Cisti: exo-

Obr. 1. BLEEX

skeletti dolnich koncetin a zddové casti
urcené k umisténi té€zkych bfemen. Pro
“stinovani” pohybu operdtora obsahuje
exoskelet 45 senzori. BLEEX pro kaZdou
dolni koncetinu podporuje 7 stupfii vol-
nosti (3 v kycli, 1 v kolené a 3 v kotniku),
z nichZ 4 jsou aktivné ovladané (flexe/
extenze a adbukce/addukce v ky¢li, kolen-
ni a kotnikova flexe/extenze). Licencni
ujednini na vSechny technologie BLEEX
vyvinuté na University of California ziskala
spole¢nost Berkley Bionics, kterd na vyvoj
exoskeletonu navazala a uvedla na trh jeho
varianty pod nazvy ExoHiker, ExoClimber
a HULC (Human Universal Load Carrier).

Stejné jako vyvoj BLEEX, byl i exeskelet
XOS vyvijeny spolec¢nosti Sarcos Research
Corp. financovan v rdmci projektu EHPA
(Exoskeletons and Human Performance
Augmentation) pod zastitou DARPA a jeho
ukolem je zvySeni rychlosti, sily a vytr-
valosti operdtora. XOS (29) je na rozdil
od exoskeletu BLEEX celotélovy (tzn.
kromé exoskelett dolnich koncetin obsa-
huje i exoskelety hornich koncetin).

V ramci programu EHPA byl také na MIT
vytvofen navrh odlehceného a energeticky
efektivniho exoskeletu (60). Jedni se o kva-
zi-pasivni exoskelet, coZ znamend, Ze v jeho
konstrukci neni zakomponovin zZidny aktu-
ator dodévajici energii pfi pohybu. Podpora
operitora je zaloZena pouze na kontrolo-
vaném vydeji energie uloZené v pruZinich
béhem urcitych fazi chizového cyklu. Kvazi-
pasivni elementy umisténé v kycli (pruzi-
ny), kolené (magnetoreologicky tlumic)
a kotniku (pruZziny) umoziuji kycelni flexi/
extenzi, abdukci/addukci i rotaci, kolenni
flexi/extenzi a kotnikovou dorzilni/plan-
tarni flexi i inversi/eversi. Pfechody mezi
jednotlivymi fizemi chuze jsou detekova-
ny potenciometrem méficim thel v koleni
a tenzometry na holeni exoskeletu.
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Obr. 2 a, b. Zleva: RoboKnee, qvazi-pasivni
exoskelet kolene

Vysledkem akademického vyzkumu
na Kanawaga Institute of Technology je
asistivni systém urceny zdravotnim sestrim
(61). Exoskelet se sklada z ramenni Casti,
zadové Casti, rukou a nohou. Vsechny tyto
Casti jsou pneumaticky pohianéné a fize-
né na zakladé informaci o tuhosti svald,
pro jejiz snimani byl vyvinut novy senzor
tuhosti svalii namisto konven¢niho senzo-
ru EMG. Zvlastnosti konstrukce je absence
mechanickych ¢asti ve frontdlni ¢asti exos-
keletu. Cilem tohoto zptsobu konstruk<ni-
ho feSeni je dosaZzeni kontaktu mezi zdra-
votni sestrou a pacientem.

Tym z Nanyang Technological Univer-
sity se ve vyvoji zaméfil na exoskelet urce-
ny pro zesileni dolnich koncetin (42).
Aktivni spojeni jsou umisténa v kycli, kole-
ni a kotniku, kde pohanéji pohyb v sagital-
ni roviné.

Dal$im robotickym systémem pro
zvySeni sily a vydrze dolnich koncetin je
WPAL (Walking Power Assist Leg), ktery
disponuje 6 stupni volnosti pro kazdou
dolni koncetinu (3 v kycli, 1 v kolené,
1 v kotniku a 1 v mezi phalangy a metatar-
sy) (16). Vzijemna vazba mezi operatorem
a WPAL je zajiSténa senzory sily umistény-
mi na stehnech a chodidlech.

ProtoZe zaroven se zvySujicim se
poctem aktivnich spojeni exoskeletu roste
nejenom jeho viha, ale také komplexnost
fizeni, vytvofili na Hanyang University
v Korei kvazi-aktivni exoskelet (38). Tento
exoskelet obsahuje aktivni spojeni v kole-
nech, ¢imZ napomaha jejich flexi/extenzi,
a kvazi-aktivni spojeni v kyclich a kotni-
cich. Vstupnimi parametry fidiciho algo-
ritmu jsou udaje ze 4 senzort tuhosti svala.

Od vyse zminénych robotickych zafi-
zeni, jejichZ cilem je posileni paru celych
dolnich koncetin, se RoboKnee odliSuje
tim, Ze je urCen pro posileni operitora
pouze v koleni (49). Vykon operatora byl
pfi testovani RoboKnee zesilen natolik, Ze
dokazal délat hluboké diepy na jedné noze
se zaté7i 60 kg. RoboKnee pro pohyb vyuZzi-
va informaci o thlu v koleni a GRF.

Specidlné pro béh byl navrZzen kolen-
ni exoskelet na MIT (20). V kontrastu
s RoboKnee je tento exoskelet kvazi-pasivni
anepfidava tedy zadnou energii pfi pohybu,
pouze kontrolované vydava energii uloZe-
nou v pruzinich. Exoskelet je fizen na zakla-
dé faze chtizového cyklu a thlu v koleni.

Také hydraulicky exoskelet ELEBOT
(East China University of Science and
Technology Leg Exoskeleton roBOT) zahr-
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nuje pouze aktivni spojeni v koleni (15).
Ostatni spojeni obsahuji pruZiny. Senzory
poskytujici data pro fizeni pohybu jsou
v podraZce boty.

Dalsi kvazi-pasivni systém urceny pro
béhini je popsin v (18).

ASISTIVNI EXOSKELETY

Ziamérem asistivni robotiky je exoskelet
s dostate¢nou flexibilnosti (mechanickou
i fidici) pro vykondvini Siroké skaly pohy-
b zahrnutych v ADL (Acitvity of Daily
Living) jako jsou chiize, schdzeni/vychazeni
schodu, sedani, vstivini a podobné.

Asistivni robotiku lze podle jejich rozsa-
hu (poc¢tu kloubnich spojeni, které pokryva-
jD) rozdé€lit do 2 skupin. Prvni skupinou jsou
aplné exoskelety a aktivni ortézy, jejichZ
spojeni (aktivni, pasivni ¢i omezené) odpo-
vidaji kycelnimu, kolennimu i kotnikové-
mu kloubu. Druhou tvofi ¢dste¢né ortézy
pokryvajici pouze né€které klouby. Nejcastéji
se jednd o 1 kloub dolni koncetiny, kterym
je kolenni nebo kotnikovy kloub. Jsou vsak
vyvijeny i ortézy pro kycelni kloub.

Zvlastni skupinu asistivnich zafizeni
tvofi RGO (Reciprocating Gait Orthoses).
Tato zafizeni “uzamykaji” kolena proti
ohybu a spojuji kycelni klouby tak, Ze
extenze jednoho kloubu mi za nisledek
flexi druhého. Vysledkem je kyvava chuize.
Pravé pro nepfirozenost vysledné chuiize
nejsou tyto asistivni prostfedky a jejich
modifikace dadle diskutovany.

Dalsi skupinou, kterd neni dile popi-
sovdna, jsou ortézy typu WBC (Weight
Bearing Control) (63). WBC ortézy se skla-
daji z pevného ramu, ktery tvofi podporu
vihy téla, specidlniho RGO kycelniho kloub-
niho spojeni a plynem pohdnénych stupa-
tek. Chiize pomoci WBC systému vyzaduje

pouziti berel, na kterych jsou umisténa tla-
Citka. Stiskem tlacCitka ,start na levé (nebo
pravé) berli pacient signalizuje zaciatek
kroku levé (nebo pravé) nohy. Kazdy krok
tedy zacina stiskem tlacitka. Poté je pomoci
plynu sniZeno stupitko $vihové nohy, coz
spolu s extenzi kycelniho kloubu stojné
nohy a ndklonem téla umozni dopfedny
Svih. Uvolnénim stisknutého tlacitka je stu-
patko Svihové noty opét zvyseno.

UPLNE EXOSKELETY

Zacatky vyvoje robotickych ortéz se
datuji do 70. let, kdy Miomir Vukobratovic
z Mihailo Pupin Institutu v Bélehradé
vytvoril aktivni asistivni exoskelet dolnich
koncetin (59). Tento exoskelet poskytoval
fizenou flexi/extenzi kycle, kolena i kot-
niku a abdukci/addukci kycle. V témze
obdobi Seireg a Grundman na univerzité
ve Wisconsinu navrhli a zrealizovali exos-
kelet, jehoz cilem bylo umoZznit pacien-
tim chtzi vpred, sednout, vstit a chazi
z/do schodu (25, 55). Tento exoskelet
také obsahoval aktivni spojeni v kycli
a v kolené, ktera umoznovala flexi/exten-
zi. Zbyvajici stupné volnosti byly kontro-
loviny pruZinou nebo byly ponechiny
zcela pasivni. Pozadovany pohyb byl paci-
entem vybirdn prostfednictvim pfepina-
¢t na ovladacim panelu a jeho trajektorie
byla pfedprogramovana na zakladé¢ tra-
jektorie odpovidajiciho pohybu zdravé
osoby.

Jednoduchy roboticky systém pro paci-
enty potfebujici ¢aste¢nou podporu pii
chtizi vznikl na univerzité Rutgers v New
Jersey (44) a je soucisti celotélového
asistivniho systému. Na rozdil od vétSiny
asistivnich ortéz, které jsou upeviioviny
pomoci paskt rozmisténych podél celé
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dolni koncetiny, je tato pfichycena pouze
v oblasti nohy a kycli.

W.W.H.-KH2 (Wearable Walking
Helper - KH2) byl vytvofen pro pod-
poru postarSich a fyzicky slabych osob
na Tohoku University (47). Kromé& aktiv-
niho spojeni v kyclich, které ovlada jeho
flexi/extenzi, ma W.W.H.-KH2 také aktivni
spojeni v kolenech, kde zajiStuje rovnéz
flexi/extenzi. Aby nedoSlo k omezeni pfi-
rozeného pohybu, je do kycelnich spoje-
ni pfidin druhy stupen volnosti, ktery je
pasivni a umoznuje abdukci/addukci.

Kawamoto, Sankai a kolektiv zacali
v poloviné 90. let pro pacienty s porucha-
mi chiize vyvijet exoskelet HAL (Hybrid
Assistive Limb) (34). Kazda koncetina
exoskeletu obsahuje aktivni spojeni v kycli
a koleni, kde poskytuje 1 stupen volnosti,
a pasivni spojeni v kotniku. Nasledovaly
dalsi verze exoskeletu HAL az do verze
HAL-5, ktery je komer¢né dostupny. HAL-5
prinesl vylepSeni v podobé exoskeletu
hornich koncetin, ktery napomaha ope-
ratorovi ve zvedani az o 40 kg vétsi zaté-
7e neZ bez exoskeletu. Rizeni exoskeletu
zabezpecuji 2 kooperujici systémy: jeden

Front View

Telescopic
crutch

Poweres
lower
extremity
orthosis

Mobile
platform

spousti ¢innost aktudtorti a druhy ucho-
vava vzory chuze operatora. Aktuitory
vychazeji z adajt ziskanych z EMG sen-
zord, GRF senzoru, potenciometr, gyro-
skopti a akcelerometrii. Nejnovéjsi verze
exoskeletu HAL-5 se 1iSi od svych pfed-
chtidct tim, Ze je urcena pouze pro jednu
stranu téla (33).

Zajimavy koncept v asistivni robotice
pfedvedl Mori a kol. kombinaci aktivnich
ortéz, mobilnich bdzi a teleskopickych
berli (46). Mobilni platformy o velikosti bot
se pohybuji na koleckich pdsovym mecha-
nizmem. Horni ¢asti platforem jsou rotac¢ni
a tim umoZiuji oticeni pacienta. Ortézy
jsou ovladany v kycelnich a kolennich spo-
jenich. Teleskopické berle, slouZici prede-
vS§im k udrZeni rovnovihy, jsou vybaveny
inklinometrem. Koordinace uvedenych
¢asti umoziuje cestovani vstoje, chizi do/
ze schodi a sedani/vstavani.

Obdobné pojeti asistivniho exoskeletu
zvolili i Acosta-Marques a Bradley a zacle-
nili kontaktni senzory do berli (1). Tyto
senzory detekuji zda je pacient ve vzpfime-
ném postoji a pouze tehdy umozni vhod-
nou aktivaci kloubnich spojeni exoskeletu.

Side View

Obr. 3. Zleva: aktivni ortéza kolene, schéma robotického systému ABLE, systém HAL
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Na Saga University zkonstruovali robo-
ticky exoskelet s 8 stupni volnosti (4 pro
kazdou koncetinu) (35). Aktivni jsou spo-
jeni odpovidajici koleni a kycli, kde je ovla-
dan pohyb v sagitdlni roviné, pasivani spo-
jeni odpovidd kotniku. Rizeni je ve formé
fuzzy-neuronového reguldtoru, jehoZz vstu-
py tvofi povrchové EMG signaly a signaly
pochazejici ze silovych senzoru.

Novy pfristup k feSeni obtiznych tkola
spojenych s prenositelnosti asistivnich
zafizeni a zajiSténim rovnovihy pacienta
ukazali na Sogang University, kde vytvo-
fili EXPOS (EXoskeleton for Patients and
Old by Sogang) (39). EXPOS se skladd ze
2 casti: exoskelett dolnich koncetin a aktiv-
niho “choditka” s drzadlem pohybujiciho se
na koleckach. Vyclenénim baterie, motort
a fidici jednotky do choditka je zajiSténa
zna¢nd redukce hmotnosti ortéz a spolu
s pfidanim drZadla také usnadnéni chuze.
Pfenos hnaci sily z motoru k exoskeletiim
je uskute¢nén prostfednictvim lanek. Diky
lanek rotuji pfi rotaci motoru zaroven i klad-
ky exoskeletu umisténé paralelné s kloubni-
mi spojenimi, a tim dochazi k pohybu jed-
notlivych ¢asti exoskeletu. Kazdy exoskelet
dolni koncetiny obsahuje 1 aktivni stupen
volnosti v ky¢li a 1 v koleni. Fuzzy fizeni
probihd na zikladé informaci z potencio-
metrt a tlakovych senzort snimajicich kon-
trakci stehennich svalti. Dal$i zajimavosti
tohoto konceptu je vySka drzadla, kterd se
méni v zavislosti na uhlu v kolenech, a tim
ulehcuje seddni/vstavini pacienta.

Cilem vyzkumu na Institute for Human
and Machine Cognition bylo umoznit oso-
bam, které nemohou chodit bez asistence,
ujit 15 kroku (40). Vyvinuli proto exoskelet
s celkovym poctem 10 stupiiti volnosti (tj.
5 pro kazdou koncetinu), z nichz 6 je ovla-
danych. V8echny aktivni spojeni mohou byt
fizeny nezavisle, coz roz$ifuje oblast moz-

nych pouZiti (napft. o pfipady, kdy je pouze
jedna noha problematickd). Trajektorie
pohybu vychazi z trajektorii pohybu zdra-
vych osob. Exoskelet IHMC nezohledfiuje
informace o rovnovize pacienta, proto je
pro udrZzeni stability nutné pouZit berle.

V roce 2008 predstavila spolecnost
Argo Medical Technologies asistivni exoske-
let ReWalk (6). ReWalk ovlada flexi/extenzi
kycle a flexi/extenzi kolene, pfi chlzi paci-
ent pouzivd berle pro udrZeni rovnovahy.
Pomoci senzorti umisténych na hrudi, dete-
kuje ReWalk uhel svirany dolnimi konceti-
nami a torzem a adekvatné s nim reguluje
postaveni dolnich koncetin. PouZiti systé-
mu ReWalk je omezeno na pacienty vyhovu-
jici vyskovym a vahovym Kkritériim.

Po 8 letém vyvoji pfisla firma Rex
Bionics na trh s robotickym exoskeletem
REX (Robotic EXoskeleton) nahrazujicim
manualni invalidni vozik (50). Par robo-
tickych nohou je ovladan prostfednictvim
joysticku a umoziiuje chizi po roviné i do/
ze schodt. Prvni verze ma fyzickd omeze-
ni v podobé pozadavkli na vysku a vihu
pacienta.

Na naro¢ny problém udrzeni rovno-
vihy se zaméfili na Asijském technolo-
gickém institutu pfi vyvoji exoskeletonu
ALEX-I (Asian Institute of Technology Leg
EXoskeleton-I) (4, 5). Mechanicka struk-
tura exoskeletonu ALEX-] md 12 stupiti
volnosti (6 pro kaZdou nohu: 3 v kycli,
1 v koleni a 2 v kotniku) a jeji hmotnost
¢ini 117,5 Kg.

Prestoze vétSina exoskeletli je urcena
pro podporu obou dolnich koncetin, tzn.
sklada se z dvojice ortéz, existuji i snahy
pro vytvofeni samostatného exoskeletu pro
jednu koncetinu. Takovy exoskelet vyvi-
nuli Johnson a Repperger (32). Funkce
dolni koncetiny je fizena prostfednictvim
rukavice obsahujici goniometry. Princip
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tohoto fizeni spociva v mapovini kloub-
nich spojeni prstu na kloubni spojeni dolni
koncetiny. Pozice prstu je pak prekladana
a aplikovina jako primarni vstup pro pozici
dolni koncetiny.

Také Hata a Hori vytvorili asistivni exos-
kelet pro jednu koncetinu (26). Ve svém
navrhu zvolili ovlidané spojeni v kycli
a kolené€, senzory uhlu umisténé v kloub-
nich oblastech obou koncetin a pfepinace
pod chodidly. Exoskelet experimentilné
testovali pouze na zdravych subjektech pfi
chtizi po roviné po dobu 10 vtefin.

CASTECNE AKTIVNI
ORTEZY

Na Technické univerzité v Berliné
navrhli a zrealizovali exoskelet pro podpo-
ru stehennich svali béhem flexe a extenze
kolenniho kloubu (23). Pfi fizeni systém
vyhodnocuje EMG signily snimané na ste-
hennich svalech, velikost thlu v koleni
a informace ze silového senzoru.

Na vyvoj aktivni kolenni ortézy se zam¢-
fili také na The Chinese University of Hong
Kong, kde do ortézy zabudovali magneto-
reologické aktudtory (17). Ustfednim prv-
kem téchto aktudtord je magnetoreologicka

kolenni-kotnikova ortéza

Obr. 4. Zleva: Paralelni kotnikova ortéza (schéma

kapalina, jejiz vlastnosti se v pfitomnosti
magnetického pole méni. K fizeni ortézy
jsou pouzity 3 senzory - 2 na chodidle pro
snimdni GRF a 1 na kolené pro méfeni thlu.
Ridici algoritmus rozeznivi 3 fize chiize:
Svihovou, stojnou flexi a stojnou extenzi.
Béhem Svihové faze je aktudtor necinny
a kolenni kloub se pohybuje volné. Pfi stoj-
né extenzi aktuator aktivné prenasi krouti-
vy moment na dolni koncetinu. Naopak pfi
stojné flexi pusobi ortéza jako brzda.

Jedno-kloubové aktivni ortézy pokry-
vajici kotnik, oznacované zkratkou AAFO
(Active Ankle-Foot Orthosis), jsou obvyk-
le ur¢eny osobdm s oslabenymi kotniko-
vymi dorsiflexory. Prikladem je ortéza
vyvinutd na Yonsei University (37). Tato
ortéza je vybavena rota¢nim potenciomet-
rem a 4 silovymi senzory, na jejichz zakla-
dé kontrolér detekuje jednotlivé udalosti
chtize a v zavislosti na nich fidi ¢innost
akutator.

Dalsi aktivni kontnikovou ortézu vytvo-
fili Fan a Jin (21). Pravé navrh exoskeletu
kotniku je obtizny, nebot je limitovany
malym prostorem. Neotfely mechanismus
pracuje ve shodé se signily z EMG sen-
zort predzpracovanych neuro-fuzzy jed-
notkou, kterd predikuje pacientim pohyb.
Prototyp je zobrazen na obrazku 4.

+ provedeni), aktivni kotnikovd ortéza, aktivni
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REHABILITACNI
EXOSKELETY

Trendem soucasného nivrhu a vyvoje
rehabilita¢ni robotiky je zafizeni, které by
dokazalo rozeznat motorické schopnosti
a zamysleny pohyb pacienta a dit pacien-
tovi zpétnou vazbu. Tato zafizeni by méla
asistovat pacientovu pohybu jen tolik, kolik
je potfeba, a méla by mit stejnou ucinnost
jako kvalifikovany terapeut.

V oblasti exoskeletti a aktivnich ortéz
existuji 2 elementarni techniky rehabilita-
ce. Prvni vyuziva fizeného pohybu konce-
tinami pacienta a druha funk¢ni elektrické
stimulace (FES).

Dtlezitym prvkem vétsiny rehabilitac-
nich zafizeni kompletni dolni koncetiny
aplikujicich prvni zminénou techniku je
konstrukce podpirajici pacienta. Podptirny
aparat pomdha pacientovi prenaset vahu
vlastniho téla, a tim mu pohyb usnadnuje.
Dile také zajiStuje jeho bezpeci a stabili-
tu. V zdsadé lze podpurné aparaty délit
na cBWS a sBWS. cBWS (cable Body Weight
Support) jsou systémy, ve kterych je paci-
ent zavéSen v bezpecnostnich pdsech.
V systému sBWS (structural Body Weight
Support) je pacientova stabilita udrzova-
na prostiednictvim ramene, které podpira
pacienta v oblasti pasu anebo zad.

Robotické exoskelety, Ccili zafizeni,
jejichz hlavnim cilem je maximalizovat
motorické schopnosti dolnich koncetin
a minimalizovat jejich funkc¢ni nedostat-
ky, lze rozdélit na staciondrni a mobilni.
Obdobné jako u asistivni robotiky, je mozné
rozliSovat mobilni rehabilitacni robotiku
na kompletni, kterd svou mechanickou kon-
strukci pokryvd vSechny kloubni spojeni
dolni koncetiny, a ¢aste¢nou, kterd pokryva
pouze 1 kloubni spojeni. V souladu s touto
klasifikaci je kapitola rozdélena do 3 podka-

pitol: stacionarni zafizeni, mobilni zafizeni
- kompletni, a mobilni zafizeni - ¢aste¢na.

Pasivni systémy ¢i RGO spolu s funkcni
elektrickou stimulaci (FES) jsou v nésleduji-
cim textu vynechiny.

STACIONARNI ZARIZENI

Casto vyuZivanym ndstrojem v reha-
bilitaci jsou trenazéry s motorizovanym
pasem. Kromé podptrné konstrukce se
sklddaji z robotickych ortéz vykonavajicich
pozadovany pohyb a béZiciho pdsu.

Prikladem zafizeni tohoto typu je
komercné dostupny Lokomat (31), ktery
je vysledkem price tymu z firmy Hocoma
v Zirychu. Jednd se o cBWS s pohybem
fizenym v sagitilni roviné kyclich a kole-
nech. Ortézy obsahuji senzory sily, které
umoZiiuji kontrolu vykonivaného pohybu.

DalSim pfikladem cBWS je komerc-
ni AutoAmbulator (27) vyvinuty firmou
HealthSouth v USA. AutoAmbulator také
umoZiiuje fizeny pohyb v sagitilni roviné
v kolennich a kycelnich kloubech.

Od roku 2001 pokracuje tym
z University of Twente na vyvoji rehabi-
litacniho zafizeni LOPES (LOwer extre-
mity Powered ExoSkeleton) (58). V roce
2006 vytvofili prvni prototyp, ktery dis-
ponuje 8 stupni volnosti (pohyb vpfed/
vzad v panvi, flexe/extenze v kycli, abduk-
ce/addukce v kycli, flexe/extenze v kole-
ni). V roce 2010 se LOPES stal soucisti EU
projektu Mindwalker, jehoZz cilem je nivrh
a testovani fidiciho algoritmu tak, aby se
LOPES mohl stit autonomnim exoskeletem.

Vyzkumna skupina v cele s Davidem
J. Reikensmeyerem vypracovala robotic-
ké zafizeni pro znovunabyti motorickych
dovednosti dolnich koncetin, které se skla-
di ze dvou cdasti: POGO a PAM. POGO
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(pneumatically operated gait orthosis) je
par robotickych ortéz s aktivnim pohybem
v kyc¢li a koleni (flexe/extenze v obou klou-
bech). Panevni pohyb je ovliadany prostied-
nictvim PAM (pelvic assist manipulator)
$ 5 stupni volnosti.

Na University of Delaware vytvofili
rehabilitacni sBWS zafizeni, jehoz zakla-
dem je aktivni ortéza ALEX (Active Leg
EXoskeleton) (8). ALEX vznikla dpravou
pasivni ortézy GBO (Gravity Balancing leg
Orthosis) (7) vyvinuté na téZe univerzité.
ALEX ovlada flexi/extenzi v kycli a koleni.

Na rozdil od vétSiny rehabilitacnich
robotickych zafizeni, Beyl a kol. zamySleji
zaclenit do exoskeletu sBWS i aktivni podpo-
ru kotniku (10). Vyvoj tohoto zafizeni, stejné
jako aktivni ortézy kolene (9), je soucisti
projektu ALTACRO (Automated Locomotion
Training using an Actuated Compliant
Robotic Orthosis) pod zistitou Univerzity
Vrije v Bruselu. Prvni prototyp exoskeletu je
unilaterdlni se dvéma plisovanymi pneuma-
tickymi umélymi svaly pro ovladini kolene.

Pfi vyvoji exoskeletu se na jeho ergono-
mii zamé&Fili na Zhejiang University v Ciné
(65). Pohyb je fizenen prostiednictvim
metod umélé inteligence - fuzzy algorit-
mem. Konstrukce exoskeletu umozZiuje
rotacni pohyb kycle i kolene v sagitdlni
roviné (flexe/extenze kycle, flexe/extenze
kolene).

Stru¢né srovnani nékterych static-
kych terapeutickych zafizeni vzhledem

ke kloubnim spojenim, pohybech v nich
a jejich ovladani je uvedeno v tabulce 1.

Za nevyhodu nékterych vyse uvede-
nych zafizeni lze povazovat pfedem napro-
gramované vzory chize. Chize tak muze
byt pacienty vnimdna jako nepfijemnd,
nebot nemohou jeji styl nikterak ovlivnit.
Jeden z moznych pfistupli ke generovani
vzorii chiize poskytuje fuzzy algoritmus,
ktery béhem adaptace modifikuje pfed-
definovanou trajektorii a pfizpasobuje ji
osobnimu stylu chiize (62). Tento algorit-
mus také umoziiuje predikovat pacientav
sklon ke zméné chiize. Gomes (24) pfi
generovini adaptivniho vzoru chtize vyuzil
neuronové sit€. Dalsi algoritmy lze nalézt
napfiklad v (30, 41, 43, 51, 57).

MOBILNI ZARIZENI -
KOMPLETNI

Dal$i moznosti v rehabilitaci dolnich
koncetin je pouZziti mobilnich zafizeni.
Jejich zikladem je konstrukce opatfend
kolecky, kterd poskytuje zavésny ¢i opér-
ny aparit pro podpirini pacienta. Do této
kategorie patfi i WalkTrainer.

WalkTrainer (14) je zastupcem cBWS,
jehoZz soucisti je kromé ortéz (panevni
a koncetinové) i uzavieny okruh funkcni
elektrické stimulace. Panevni ortéza dispo-
nuje 6 DoF a k aktivni chuzi vyuZziva fizeni
kloubu v kotniku. Koncetinové ortézy obsa-

Loko- Auto- ALEX POGO/ LOPES
Kloub  Pohyb mat  Ambulator PAM
flexe/extenze A A A A A
kycel  ab/ad-dukce O (¢] O P A
rotace O O O P O
koleno flexe/extenze A A A A A
kotnik plantirni/dorsilni flexe P P P P P

Tabulka 1. Srovnani stacionarnich rehabilita¢nich zafizeni. (P-pasivni, A-aktivni, O-omezeny)
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huji senzory snimajici kloubni dhly (kycel,
koleno, kotnik) a interak¢ni sily mezi paci-
entem a zafizenim. Pozdéji byly tymzZ tymem
navrZzeny nové ortézy s odliSnym designem
(3). Navrh zahrnoval 3 stupné volnosti
v kycli, 1 v koleni a 3 v kotniku. Z praktic-
kych dtivoda byl pfi konstrukci prototypu
ponechin v kotniku pouze pohyb v sagi-
talni roviné. Umélé (hydraulické) bi-artiku-
larni svaly jsou aplikovany v aktivni ortéze
navrzené na Tokyo Denki University (53).
Kazda noha je osazena dvojici bi-artikuldr-
nich svalii, z nichZ jeden pokryva kycelni
a kolenni kloub a druhy kolenni kloub a kot-
nik. Tento rehabilita¢ni koncept vyZaduje
pouZziti pohyblivého rimce (cBWS), ktery
napomdhd k udrZeni postoje pacienta a nad-
zvednutim téla také snizuje jeho zatiZeni.

Prototyp pro rehabilitaci dolnich kon-
cetin vyuZivajici pneumatické svaly byl
navrZzen a zkonstruovin na University of
Salford (19). Exoskelet disponuje 5 stupni
volnosti pro kazdou koncetinu, konkrétné 3
v kycelnim, 1 v kolennim a 1 v kotnikovém
spojeni. Pouze 4 z nich vSak jsou aktivni.

Prototyp rehabilitacniho exoskeletu
vznikl také ve Vyzkumném technologic-
kém centru Donostia v Nadaci Fatronik
ve Spanélsku (64). Prototyp obsahuje
aktivni spojeni v kycli a koleni, kde napo-
maha flexi/extenzi. Pro fizeni a detekci
zamysleného pohybu by mél vyuzivat infor-
maci z EMG senzoru, tlakovych senzoru
umisténych pod chodidlem a goniometrt
zakomponovanych do mechanické struktu-
ry v oblasti ky¢li, kolen a kotnik.

MOBILNI ZARIZENI -
CASTECNA

Nemens$i pozornost je vénovina tera-
peutickym ortézim, které jsou zaméfené

pouze na aktivni podporu jednoho kloub-
niho spojeni dolni koncetiny.

Na rozdil od kompletnich (dplnych)
robotickych zafizeni, neni u caste¢nych
hranice mezi rehabilitacnimi a asistivnimi
zcela ostra. Jednim z hlavnich kritérii pro
klasifikaci je pfenositelnost.

Do ortézy urcené k rehabilitaci kolene
na université v Bostonu byly zabudoviny
aktuatory zaloZené na elektroreologické
kapaliné (48). StéZejnim bodem téchto
aktudtort jsou jejich ménici se vlastnosti
kapaliny v pfitomnosti elektrického pole,
které umoziuji kontrolovatelnou rezistenci
béhem flexe a extenze kolene.

Komerc¢né dostupna kolenni ortéza
Tibion PK100, vyrobena z uhlikovych vli-
ken, byla navrZena s ohledem na nizkou
hmotnost a pfenositelnost (28). Soucasti
tohoto terapeutického zafizeni je také fidi-
ci panel, umistény v oblasti stehna, a bota,
ve které jsou umistény silové senzory.
Ridici panel obsahuje, kromé zdroje ener-
gie, také LED display, reproduktor a tlacitka
pro volbu pracovniho médu ortézy.

Proménlivou impedanci kloubniho spo-
jeni ortézy v prubéhu chiizového cyklu
aplikovali pfi vyvoji AAFO na Massachusetts
Institute of Technology (12). Rizeni SEA
je zaloZeno na informacich ziskanych ze
7 senzori: 1 senzoru pro méfeni thlu svi-
raného bércem a nohou a 6 senzori pro
méfeni GRF.

Agrawal a spol. (2) navrhli rehabilita¢ni
AAFO se dvéma stupni volnosti. Dvéma
pohyby, které jsou takto zahrnuty, jsou
dorsdlni/plantiarni flexe a inverse/everse.
Prvni jmenovany je aktivnhé podporovin,
druhy ponechin pasivni.

Inovativni feSeni problematické dorzal-
ni flexe vzniklo pfi spolupraci University
of Washington a University of Michigan,
kde byly pouzity 2 pneumatické svaly
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(22). Jeden slouzil k dorsilni flexi a druhy
k plantarni flexi. Pravé pohdnéna plantirni
flexe byla novinkou v oblasti AAFO. Rizeni
umélych svalil je vzajemné nezivislé a pro-
porcionilni ke snimanému EMG signalu, to
znamend, Ze tlak vzduchu je ménén tak, aby
sila pneumatickych svali byla proporcio-
nalni k amplitudé EMG. Na tuto praci dile
navazali a pfidinim 4 pneumatickych svali
vytvorili KAFO (knee-ankle-foot orthosis),
taktéZ fizené proporciondlné k EMG (54).

Aplikaci robotickych Slach pro AAFO
zvolili na Arizona State University (11, 13).
Vhodnym sestavenim 2 robotickych Slach
(pfipojenim Slach pod kolenem a z levé
i pravé strany pod Spicku nohy) docilili
mozné flexe/extenze (synchronni aktiva-
ce obou $lach) a inverze/everze (aktivace
1 Slachy).

Dale byla zkonstruovina rehabilitac-
ni AAFO s pouzitim pneumatickych svali
a tlakovych senzort zabudovanych pod
chodidlem (56), magnetoreologické kapa-
liny (36) a dalsi.

ZAVER

Pfedevsim technologicky vyvoj, ktery
zptistupnil pouzivini mnohem mensich
a vykonnéjsich senzort, aktudtort a proce-
sord, ovlivnil rychly pokrok ve vyvoji robo-
tickych exoskelettl a ortéz - jejich prudky
rozvoj béhem poslednich 10 let postoupil
dile neZ za pfedchazejicich 40 let. Néktera
uskali v oblasti mechatroniky vSak stile
zUstavaji a jejich vyfeSeni je vyzvou a prileZi-
tosti pro dalsi vyzkum. Pfikladem muze byt
vyvoj zdroji energie, nebot prenositelnost
soucasnych exoskeletd je limitovana jejich
relativné vysokou spotfebou energie. Pravé
vysoka energetickd niro¢nost vybizi k vyvo-
ji exoskelettl s redukovanou spotfebou.

Vyznamnym hlediskem je prirozenost
chtize, kterou exoskelety umoziuji, a také
adaptabilita exoskeletu vii¢i osobnimu stylu
vSak je bezpecnost pacienta, kterd zahrnu-
je jak dodrZeni individudlniho pfirozeného
kloubniho rozsahu pacienta tak i zajiSténi
jeho stability. Pravé zajisténi stability je klico-
vym prvkem exoskeletd. Ve vétsiné pfipadi
je udrZeni stability ponechdno zcela v reZii
operatora (pacienta). Dile z provedené reser-
Se vyplyvd nedostatek uplnych exoskelettl
pro jednu koncetinu. To mtize byt disledkem
vySe zminéného obtiZného zajisténi stability,
nebot v pfipadé kontroly pouze nad jednou
koncetinou je uloha zajisténi stability jesté
naro¢néjsi nez v pripadé kontroly nad obéma
dolnima koncetinama. Re$enim problému sta-
bility je vytvireni komplexnich prediktivnich
modela chiize, zaméfenych nejen na vyko-
naviani béZnych dennich aktivit, ale také
na zotaveni z necekaného klopytnuti. VyuZiti
matematickych modelt je limitovino mnoz-
stvim vstupnich veli¢in, nebot s jeho ristem
vzrustd i slozitost popisu jejich vzijemného
pusobeni. MnoZinu vstupnich dat mohou
tvofit jak data kinematickd, tak data kineticka,
elektromyograficka, antropomorficka, a dalsi.
Proto se vyuziti umélé inteligence v oblasti
komplexniho modelovini chiize zdd velmi
perspektivnim smérem.
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SOUHRN

Synovidlni tekutina (ST) v kloubech patii mezi vyznamné fenomendlni systémy v Zivé
ptirodé. Jedna z nékolika hlavnich funkci ST spocivd v adaptaci jejich viskoznich viast-
nosti na ticinky smykovych napéti. Dusledkem interakci molekul povrchu artikuldrni
chrupavky (ACH) s molekulami ST dochizi k toktim ST ve smérech rotaci a posunti bodt
protilehlych povrchtt ACH. ST velmi citlivé reaguje na velikosti smykovych napéti a na rych-
losti otdc¢eni a posunt femordlni a tibidlni ¢asti kolenniho kloubu pfi pfechodech koncetiny
z flexe do extenze a naopak. Smykova napéti reguluji v ST zmény agregaci makromolekul
kyseliny hyaluronové. Vlivem rychlosti pooticeni a posunti povrchiit ACH a vlivem rychlos-
ti tokti dochizi ke zménam viskozity ST. Pfi valivych a posuvnych pohybech femorilni ¢asti
kolenniho kloubu a disledkem viskoznich vlastnosti ST dochazi k rychlému sniZeni visko-
zity ST v mistech nejvétsich rychlosti toku ST, tj. v rozhrani ST s povrchem ACH. Viskozita
ST se smerem od protilehlych povrchit ACH smérem ke stiednicové neutrdini zéné (mezi
povrchy ACH) zvétsuje. V neutrdlni zoné, vznikajici v mezefe mezi artikuldrnimi povrchy,

Yo

dosahuje viskozita ST relativné vétsi hodnoty nez u povrchi ACH.

Klicova slova: biomechanika, synoviilni tekutina, viskozni vlastnosti

SUMMARY

Synovial fluid (SF) in joints belongs to significant phenomenal systems in living nature.
One of several principal functions of SF consists in the adaptation of its viscose charac-
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teristics to the effects of shear stresses. The consequence of interactions of AC surface
molecules with SF molecules are SF flows in directions of AC surface rotations. SF reacts
very sensitively to the magnitude of shear stresses and to the velocity of the rotations and
shifts of the femoral and tibial part of the knee joint when the lower extremity moves from
flexion to extension and vice versa. Shear stresses regulate the changes of macromolecules
of hyaluronic acid in SF. During the rolling movements of the femoral part of the knee joint
and as a consequence of pseudoplastic properties of SF there is a fast growth in SF viscosity
in places of the minimum velocities of SF, i.e. in the neutral zone. In the direction from the
opposite AC surfaces towards the medial neutral zone (between AC surfaces) SF viscosity
increases. In the neutral zone found in the gap between articular surfaces it reaches the

higher value relatively.

Keywords: biomechanics, synovial fluid, viscosity

1. UVOD

Pficiny osteochondrilnich defekta
a jinych onemocnéni artikuldrni chrupav-
ky (ACH) jsou velmi raznorodé. Pro nékte-
ré poruchy ACH dosud neexistuje zcela
spolehliva a exaktni odpovéd na otdzku
,kdy a za jakych podminek vznika klinicky
verifikovand porucha“. Onemocnéni arti-
kuldrni chrupavky mohou byt iniciovina
biochemicky, biofyzikdln€, biomechanicky
a kombinacemi téchto vlivii. Néktera one-
mocnéni mohou také nastat pfi poruse
genové exprese. Genova exprese je fakto-
rem, ktery ovliviiuje synthézu HA, na pfi-
klad prostfednictvi interleukintt (IL-1b).
Onemocnéni, jako je na priklad osteoart-
ritida (OA), mohou byt iniciovina velkou
molekulirni hmotnosti HA. Velkd mole-
kularni hmotnost HA zpétné ovliviiuje
genovou expresi, [1]. Po¢ate¢ni (primarni)
pfi¢iny onemocnéni jsou velmi casto tak
provazané, Ze exaktni stanoveni startovaci
pficiny je velmi nesnadné.

Castym zdrojem onemocnéni ACH
jsou poruchy v mechanizmech adaptace
molekuldrnich fetézcti na vnéjsi zatiZeni.
Obecné feceno, biomechanické a biofyzi-

kilni vlastnosti ST v mezefe mezi proti-
lehlymi povrchy artikularni chrupav-
Ky nejsou pvi zatéZovdni homogenni.
Vlastnosti ST se aktudiné méni nejenom
béhem biomechanického zatéZovani, ale
také béhem stirnuti kazdého jedince.
Dominantni komponenta v ST - kyselina
hyaluronova (HA/NaHA) - velmi citlivé
reaguje na biomechanické tucinky, které
reguluji asociace a deasociace jejich mak-
romolekul. Naru$ené mechanizmy adap-
tace molekulirnich komplexii (na vnéjsi
nefyziologické mechanické ucinky) mohou
vyvolat pocitky abrazivniho opotiebe-
ni povrcha artikularni chrupavky
a nasledné nastartovat chronickd onemoc-
néni. Proto exaktni poznatky, tykajici se
reologickych vlastnosti synovidlni tekutiny,
jsou Kklicovymi ndstroji pro léceni ACH.
Na vyznam specifické role viskozity ST
a na deviace viskozity od predetermino-
vanych fyziologickych hodnot upozornili
jiz v padesitych aZz devadesitych letech
minulého stoleti Johnson et al., 1955 [2];
Bloch et al., 1963 [3]; Ferguson et al.,
1968 [4]; Nadere et al., 1979 [5], Schurz
et al.,, 1987 [6], Safari et al., 1990 [7] aj.
Na poruchy koncentraci komponent dis-
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Obr. 1. Molekularni komplex kyseliny hyaluro-
nové (HA).

perzniho podilu upozornil Mori et al., 2002
[8]. V této souvislosti nelze pfehlédnout,
Zze mechanické vlastnosti ST velmi zavise-
ji na molekularni hmotnosti disperzniho
podilu ([9], [10], [11], [12]). Také zaviseji
na zménich agregaci makromolekularnich
komplextt v ST (pfi mechanickych ucin-
cich), jak v Sedesitych letech minulého
stoleti upozornili Myers et al., 1966 [13];
Ferguson et al., 1968 [14] a v sedmdesd-

tych letech Nuki and Ferguson, 1971 [15],
Andereet al., 1979 [16] a poté Schurz and
Ribitsch, 1987 [17].

Synovialni tekutina (ST) je viskoz-
ni kapalina, kterd je pfi tocich charak-
teristickd zdanlivou viskozitou n. Tato
viskozita je zavisla na napéti a na dobé,
béhem které napéti pusobi. ST se nalé-
za v porech prevainé periferni z6ny ACH
a na jejim povrchu - v mezefe (ve $tér-
biné) mezi protilehlymi povrchy ACH.
Viskozita synovidlni tekutiny (ST) je zptso-
bena pfitazlivymi silami mezi jejimi mole-
kulami a méni se pfi jejim toku. Jinymi
slovy, viskozita je pvi toku ST mirou
Jjejiho vnitiniho odporu. Pokud je vsak
ST ve stavu synovidlniho solu (pii velkych
gradientech rychlosti toki, viz ddle) naby-
vd charakteru newtonské kapaliny.
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Obr. 2. Topografie povrchu artikuldrni chrupavky verifikovand pomoci FAM (Force Atomic
Microscope), (Petrtyl et al., 2010 [29]). VySkové rozdily povrchovych bodii se pohybuji do cca
200 nm-2,4 um. V nezatiZeném stavu jsou zality synovidlnim gelem. Pfi deagregaci makromolekul

pfechizeji v synovidlni sol.
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Nizka viskozita ST byla zjiSténa ve druhé
poloviné minulého stoleti u pacienta trpi-
cich osteoartrozou a revmatickou artriti-
dou ([18], [19], [20]). HA je z hlediska
reologickych vlastnosti ndstrojem pro
vytvafeni pfirozenych skefolda [21], a to
i na umélych hydrogelovych implantitech,
[22]. Z Kklinické praxe jsou znamé také
zmény v reologickych vlastnostech ST
po prodéliani osteoartikulirni formy TBC
nebo po BCG osteitidé, [23].

Hlavnimi komponentami synoviil-
ni tekutiny jsou voda, kyselina hyaluro-
nova HA (angl: hyaluronic acid, téz
hyaluronan nebo hyaluronate), pfi-
blizné 3-4 mg/ml, D-glucuronic acid a D-N-
acetylglucosamine, [24]. Kyselina hyaluro-
nova je strukturdlné dlouhy polymer, ktery
velmi podstatné predeterminuje viskozni
vlastnosti synovidlni tekutiny. Jeji mole-
kularni struktura je patrna z obr. 1, [25].
Synovidlni tekutina obsahuje také velmi
dualezity rastovy hormon prolactin (PRL)
a glykoprotein lubricin. Prolactin induku-
je syntézu proteoglykani a v kombinaci
s glukokortikoidy pfispiva uvniti ACH
ke konfigurovani chondrocyti a k indukci
kolagenu II. typu. Primérnd molekularni
hmotnost lidské ST je 3-4 . 10° Da.

Dulezitymi komponentami ST je lubri-
cin a nékteré proteiny z krevni plasmy
(v-globulin a albumin), které zkvalitituji
lubrikacni vliastnosti ST, [26]. Na vyznam
HA a proteini pro lubrika¢ni vlastnosti
ST také upozornil Swann et al, 1985 [27]
a Rinaudo et al., 2009 [28] a jini autofi.

Synovidlni tekutina vytvifi v mezefe
mezi povrchy ACH mikrovrstvu o tloust
ce cca 50 um. Vypliiuje vSechny povrcho-
vé mikroprohlubné (obr. 2), [29] a jeji
makromolekuly jsou v dostupnych mis-
tech v kontaktu s makromolekulami rezi-

dudlni ST lokalizované v porech femoralni
a tibidlni periferni zény ACH.

ST je reologicky materidl v némZz se
materialové vlastnosti méni v pruabé-
hu casu. Dusledkem zatéZoviani docha-
zi k deasociacim polymerovych fetézcta
HA (a nékterych proteint) a projevuji se
(dle nasich méfeni, viz dile) pseudoplas-
tické vlastnosti ST. NEéktefi autofi hovo-
fi o vlastnostech rheopexnich, [26]. ST
v dusledku svych specifickych reologic-
kych vlastnosti zajistuje lubrikaci povr-
chiit ACH. Klicovou komponentou pfispi-
vajici lubrikaci je HA/NaHA. U zdravych
mladych jedinci dosahuje endogenni
produkce kyseliny hyaluronové (HA) nej-
vétsich hodnot béhem dospivani. S pfiby-
vajicim vékem se sniZuje. SniZuje se také
béhem artrézy a revmatické artritidy ([3],
[16], [30], [6]). Néktera onemocnéni ACH
maji svij pavod v naruSeni lubrikac¢nich
mechanizmu ST a v poruchach geneticky
predeterminovanych vlastnosti ST. Proto
je nutné charakterizovat mechanizmy lub-
rikace povrchtit ACH se zfetelem k reolo-
gickym vlastnostem ST.

b g o
- ‘i.‘-". k—k‘ £ - :
Obr. 3. Aplikovany sodium hyaluronate (NaHA)
o molekulirnich hmotnosti 1500-1750 kDa
a 110-130 kDa.
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Obr. 5. Koncentricky vilcovy méfici systém CC17.
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2. CIL RESENI

Cilem presentované price bylo defino-
vat viskozni vlastnosti ST, které prispivaji
k lubrikaci protilehlych povrchii artikular-
ni chrupavky a analyzovat vliv smykovych
napéti na zmény viskozity ST. Pozornost
byla také zaméfena na vznik neutralni vrst-
vy a na narist zdanlivé viskozity smérem
k neutralni vrstvé (zo6n€) mezi artikularni-
mi povrchy ACH.

3. METODIKA RESENI

Pro méfeni viskozity ST byla pouzita
syntetickd ST o koncentraci 3,5 mg NaHA /
1 ml destilované vody.

Obr. 6. Koncentricky vilcovy méfici systém DG42.

Ostatni slozky, které se vyskytuji v syno-
vidlni tekutiné (jako prolactin, glykopro-
tein lubricin aj.) nebyly uvaZoviany. PouZziti
roztoku NaHA vychizelo z ovéreni asocia-
ce makromolekul HA a z prokazani velmi
specifickych viskoznich vlastnosti ST.

Pro méfeni viskozity byl pouZit rotacni
viskozimetr RV QC (obr. 4.) s rota¢nim
vnitfnim valcem.

Béhem ¢ty souborti méfeni byly pouZzi-
ty temperované koncentrické vilcové méri-
ci systémy - cely CC17 (obr. 5.) a DG42
(obr. 6.). Hodnoty viskozity byly urcoviny
v zavislosti na Case, pfi konstantni rychlosti
toku ST a nasledné pfi linedrné rostoucim
(resp. klesajicim) gradientu rychlosti toku
ST. Velikost gradientu pfi chtizi vychize-
la z rychlosti pohybu pfi bézném kroku:
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dridha, kterd odpovida vzijemnému posunu
dvou protilehlych bodt na zacatku méfeni
u femordlni a tibidlni ¢asti kolene (pfi exten-
zi) byla uvazoviana 2,8 cm, ¢as potfebny
k tomuto pfesunu byl uvazovin 0,5 s a vyska
vrstvy ST byla uvaZovina 50 pm. Kazdy sou-
bor obsahoval Sest sériovych méfeni.

Vzhledem k tomu, Ze lubrikacni
schopmnosti ST velmi zdviseji na veli-
kosti viskozity a zdroveii viskozita ST
Jje zdvisld na rychlostech tokit ST, bylo
nutné analyzovat vlivy smykovych napé-
ti na distribuce velikosti a sméra vektora
rychlosti toka ST v prostoru mezi protileh-
Iymi povrchy ACH. Z kinematiky pohybu
koncetiny (v rozsahu jednoho cyklu) je
zfejmé, Ze noha pfi kroku spojité procha-
zi fizemi flexe - extenze - flexe (obr.
7.). Ucinek smykovych napéti se proje-
vuje prevdziné ve fdzich flexe, zatimco
ve fdzich extenze se dominaniné uplat-
nuji normdlové sily, které jsou prevdz-
né odezvou na tihu (hmotnost) kazdého
Jedince, obr. 7. Distribuce velikosti vek-
tord rychlosti tokt ST zaviseji na posu-
nech (resp. na rotacich) tibidlni a femo-
ralni casti kolenniho kloubu, obr. 15..
Velikosti vektorii rychlosti jsou nejveétsi
v mistech rozhrani ST s hornim a s dolnim
povrchem ACH, obr. 14. Rychlosti toku
ST tak velmi podstatné ovliviiuji viskozni
chovani ST a pfispivaji k lubrikaci povrcht
ACH ak jejich ochrané.

4. VYSLEDKY A DISKUZE

Méfeni vlastnosti syntetické ST vycha-
zela z poZzadavku ovéfit viskozni chovini
ST a prokézat schopnost NaHA projevovat
se ve vodném roztoku jako materidl, jehoZ
makromolekuly maji schopnost se asocio-
vat a deasociovat.

4.1 Vysledky méfeni verifikované
rota¢nim viskozimetrem

Méfeni byla provadéna za stalych tep-
lot: 20° C a 37° C. V prvnim souboru mére-
ni bylo zkoumino chovini syntetické ST pfi
konstantni rychlosti 100 s, a to po dobu
dvou minut; nidsledné dvé minuty byla
kapalina ponechdna v relativnim klidu
(rychlost 1 s1). Tento cyklus se dvakrit opa-
koval. Priibéh zdanlivé viskozity v pribéhu
Casu pfi teploté 20° C je patrny z obr. 8.

Na obr. 9. je uvedeno zatéZovaci sché-
ma, podobné jako u prvniho souboru
méfeni, obr. 8., ale pfi teploté 37° C.

Z experimentilnich méfeni je patrné,
ie pri konstantnim zatiZeni (napé-
ti), které pusobi po jistou dobu, dochd-
zi kR ndhlému poklesu hodnot zddnli-
vé viskozity (ve srovndni s hodnotami
viskozity ve staciondrnim stavu) a poté
se viskozita stabilizuje na stilé hodnoté.
Po ukonceni zatézovdani nabyvd visko-
zita ST pocdtecni hodnotu, kterou méla
za staciondrniho stavu. Relativné nej-
vétsi agregace molekul HA je v ST dosaze-
na za stavu klidu (bez zfetele k predchozi
velikosti gradientu rychlosti toku tekuti-
ny). Za klidového stavu je dosaZen stdly
potencidl agregace makromolekul HA.
Z tohoto (diskrétniho) pohledu, v némz
viastnosti ST jsou zdavislé na piisobeni
konstantniho napéti, mda ST thixotrop-
ni vlastnosti.

Treti soubor méfeni byl zaméfen na zjis-
téni zdvislosti zddnlivé viskozity ST
na case pri ménicim se gradientu rych-
losti jejiho toku. Na obr. 10. a obr. 11.
jsou zfejmé prubéhy hodnot zdanlivé visko-
zity pfi teplotach 20° C a 37° C (s linear-
nim narustem gradientu rychlosti z 1 s
na 2000 s, po dobu 120 s). V nisledujicich
120 s byl vynucen tok ST (s klesajicim
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Obr. 7. Orientacni schéma velikosti thlu os diafyz femuru a tibie béhem cyklu ,flexe - extenze -
flexe“ dolni koncetiny v zavislosti na ¢asovém procentu cyklu.

gradientem rychlosti toku) na pocatecni tekutiny, v pribéhu casu, viskozita ST
hodnotu. nelinedrné klesd.

Z obr. 10. a z obr. 11. je ziejmé, Ze Ve ctvrtém souboru meéfeni byla sle-
s ndristem gradientu rychlosti toku dovina viskozita pfi linedrnim mndriis-
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Obr. 8. Zmény zdanlivé viskozity syntetické ST v zavislosti na case pri teploté 20° C a pri
konstantnim gradientu rychlosti toku 100s'. V ¢ase 0-120 s dosahovala viskozita hodnoty
0,11 Pa.s a v ¢ase 120-240 s (pfi gradientu toku 1 s1) dosahovala pramérné hodnoty 0,81 Pa.s.

Ve druhém cyklu byly méfeny stejné hodnoty.

tu gradientu rychlosti toku (z hodnoty
1 s! na hodnotu 2000 s' béhem 60 vte-
fin) a nasledné doby 120 s pfi konstant-
nim gradientu rychlosti 2000 s! (obr. 12,
obr. 13)).

Z obr. 12. a z obr. 13. je ziejmé, ze
pri nizkém gradientu rychlosti toku
ST je viskozita této tekutiny relativné
nejvétsi, zatimco pii velkych rychlos-
tech toku je viskozita ST velmi mald.
Z vyse uvedenych obrazkt je také patrné,
Ze pri vys$si teploté ST je velikost zddnli-
vé viskozity niZsi.

4.2 Diskuse

Mezi makromolekulami Kkyseliny hyalu-
ronové (HA) dochdzi za urcitych podminek
(tj. za klidu nebo pfi velmi malych rychlos-
tech toku ST) ke tvorbé vazeb, které vedou
ke vzniku asociatd. Cim je vétsi pocet aso-
ciaci mezi makromolekulirnimi fetézci
(z obecného pohledu), tim je mensi moz-
nost zmény tvaru makromolekul HA a tim
se prostorovd sit’ stdvd relativné tuzsi [31].

Asociace molekul HA jsou projevem
kohesivnich sil mezi makromolekuldrnimi
fetézci HA. ST je disperzni systém [32],
v némz disperzni podil je dominantné tvo-
fen ,hadovitymi“ makromolekulami HA.
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Obr. 9. Zmény zdanlivé viskozity syntetické ST v zavislosti na ¢ase pri teploté 37° C a kon-
stantnim gradientu rychlosti toku 100 s'. V ¢ase 0-120 s dosahovala viskozita hodnoty
0,098 Pa.s a v ¢ase 120-240 s (pfi gradientu toku 1 s1) dosahovala jiz pramérné hodnoty
0,52 Pa.s. Ve druhém cyklu byly méfeny stejné hodnoty.

Disperzni prostfedi je tvofeno vodou.
Kohesivni sily mezi polymerovymi fetézci
HA v ST maji fyzikdlni povahu. Hustota
(pocet) vazeb mezi makromolekulami
HA je dominantné 1'izena mechanicky-
mi #cinky, Makromolekuly NaHA v zavis-
losti na velikostech gradienti rychlosti
maji schopnost tvofit ,husty“ synovidlni
gel, ktery ma elastické vlastnosti, které jsou
charakteristické pro tuhé elastické materia-
ly, i kdyz disperzni prostiedi synovidlni-
ho gelu je kapalné.

ST je mobilni disperzni systém, v némz
v dusledku pseudoplastickych vlastnos-
ti viskozita ST klesd s rostoucim gradi-
entem rychlosti toku a dochdzi ke vzni-

ku synovidlniho gelu. V tomto systému
jsou makromolekuly kyseliny hyaluronové
provazany do trojrozmérné sité, kterd pro-
stupuje spojité disperznim prostfedim, tvo-
feném vodou. Makromolekuly kyseliny
hyaluronové (HA) vytvdreji ve vodném
roztoku prostorovou sitovou struktu-
ru (obr. 14.). Sitovd struktura a v ni
pocet stycnych bodu, tj. pocet fyzikdl-
nich vazeb (spoji), predeterminuji
vlastnosti a chovani ST.

Vzijemné opacné rotace protilehlych
povrchit ACH zpusobuji opa¢né toky ST
jejim rozhrani s povrchem ACH (obr. 15.).
Nejvétsi velikosti vektori rychlosti
ST od ucinku smykovych napéti t,,
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Obr. 10. Zavislost zdanlivé viskozity syntetické ST na case pii teploté 20° C a s linearné
rostoucim gradientem rychlosti toku 1-2000 s! v prvnich 2 minutiach. V nasledujicich
2 minutach gradient rychlosti toku linearné klesal (2000-1 s1).

(resp. od icinkn posouvajicich sil)
jsou u horniho a dolniho povrchu
ACH. Vektory rychlosti jsou u jejich
protilehlych povrchii opacné oriento-
vané. Na obr. 15. je smér vektoru rychlos-
ti u horniho povrchu orientovan doprava,
u dolniho povrchu ACH doleva. Velikosti
vektorl rychlosti se smérem ke stfedni-
cové plose ST zmensuji, obr. 16.. V této
plose je vektor rychlosti teoreticky nulovy.
Velmi slaba vrstva (z6na) ST, v blizkos-
ti stfednicové plochy, s velmi malymi az
nulovymi rychlostmi, je tzv. neutrdlni
vrstva ST.

Pfi malych rychlostech toku ST v neu-
trdlni strednicové vrstvé je viskozita ST
relativné vétsi nez v blizkosti protilehlych

povrchii ACH. Rychlosti toka ST ovliviiu-
ji velikost viskozity. Relativné nejvétsi
hodnoty zddnlivé viskozity jsou dosa-
Zeny pii malych rychlostech tokii nebo
za staciondrniho stavu.

Celkova tloustka mezery mezi pro-
tilehlymi povrchy ACH je cca 50 um
[33], vcetné vySkovych nerovnosti povr-
cht u obou perifernich vrstev 2x 2,5 um,
obr. 14., obr. 16., [29]. Za klidu jsou povr-
chy ACH vyplnény synovidlnim gelem.
Béhem pohybu koncetiny z flexe do exten-
ze a naopak ST v povrchovych zonich ACH
vznikd synovidlni sol s relativné nejmensi
viskozitou. Jinak feceno, #cinkem smy-
kovych napéti t,, se snizuje viskozita ST
a vznikd synovidlni sol. Dochazi k docas-
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Obr. 11. Zavislost zdanlivé viskozity syntetické ST na c¢ase pii teploté 37° C a s linearné ros-
toucim gradientu rychlosti toku 1-2000 s v prvnich 2 minutdch. V nisledujicich 2 minutach

gradient rychlosti toku linedarné klesal (2000-1 s1).

nym (pfechodnym) degradacim dlouhych
makromolekul kyseliny hyaluronové.

V dusledku poklesu viskozity ST s rych-
losti deformace (resp. toku), v mezefe
mezi protilehlymi povrchy ACH, dochdzi
k efektivnimu zamezeni nefyziologic-
kého abrazivniho opotiebeni povrchi
perifernich zo6n ACH.

5. ZAVERY

Z vyse popsanych analyz lze ucinit tyto
nejdileZitéjsi zavéry:

1. ST je za klidu (pfi nulovém gradientu

rychlosti toku) nenewtonovskou tekuti-

nou s relativné nejvétsi agregaci makro-
molekul HA.

. Anatomicky tvar a kinematika tibidlni

a femordlni ¢asti kolenniho kloubu pfi
pohybu (na priklad pfi chuzi, skocich
atp.) pfispivaji pfi pohybech koncetiny
z flexe do extenze ke vzijemné proti-
smérnym laterdlnim premisténim
(posuntim/rotacim) tibidlni a femoral-
ni casti kolenniho kloubu. Rychlosti
toku ST pfi protismérnych rotacich
a posunech femordlni a tibidlni casti
ACH se smérem k neutrdlni stiedni-
cové vrstvé ST snizuji. Viskozita ST
se smérem od protilehlych povrchii
ACH smérem ke strednicové neutrdl-
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Obr. 12. Zavislost zdanlivé viskozity syntetické ST na case pri teploté 20° C prfi linearné
rostoucim gradientu rychlosti 1-2000 s v ¢ase 0-60 s, v ¢ase 60-180 s je gradient rychlosti
konstantni (2000 s1).

ni vrstvé zvétsuje. V neutrilni vrstvé
dosahuje relativné nejvétsi hodnoty.

. Pfi konstantnich i proménnych rychlos-
tech toku ST (tj. pfi raznych gradien-
tech rychlosti) se jeji viskozita snizuje.
Dusledkem rotaci a posunut protileh-
Iych povrchtt ACH a nislednych tokt
ST dochazi k poruSovini vazeb mezi
makromolekulami HA a synovidlni gel
se méni v synovidlni sol. Zdanliva visko-
zita se rychle sniZuje, a to v zavislosti
na velikosti gradientu rychlosti. Pokles
zdanlivé viskozity maze dosihnout hod-
not 1y = 103 Pa . s, kdy ST nabyva cha-
rakteru newtonovské kapaliny.

. Pfi agregacich a deagregacich makro-
molekul HA, v dusledku proménnych

gradientd rychlosti toka synovidlni
tekutiny, se viskozni vlastnosti této teku-
tiny velmi rychle méni. Z toho divodu
je nutné vzdy definovat aktudlni veli-
kost zddnlivé viskozity spolu s aktu-
dlnim (korespondujicim) gradien-
tem rychlosti. Na pfiklad zapis ns, =
1,2 .10 Pa. s znamena, ze ST ma uvede-
nou viskozitu v Pa . s, a to pfi gradientu
rychlosti toku D = 50 s1.

. Pfi pfechodu do stacioniarniho stavu

(pfi nulovém gradientu rychlosti toku)
pfechazi ST, pfi neménné fyziologické
teploté, do plivodniho agregovaného
stavu s viskozitou my, tj. s identickou
viskozitou, jakou méla béhem predcho-
zich klidovych stavu.
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Obr. 13. Zavislost zdanlivé viskozity syntetické ST na case pfi teploté 37° C pfi linearné
rostoucim gradientu rychlosti 1-2000 s v ¢ase 0-60 s, v ¢ase 60-180 s je gradient rychlosti

konstantni (2000 s1).

6. Smykova napéti iniciuji v ST degrada-
ce makromolekuldrnich agregdtii
kyseliny hyaluronové. Jinak feceno,
ST pfi prechodech ze stavi synovidl-
nich sol do stavili synovidlnich gela se
stabilizuje na ptvodni hodnoté viskozi-
ty M-

7. Pfi rotacich (resp. posunech) povrchi
ACH a dusledkem pseudoplastic-
kych vlastnosti ST dochazi k rych-
1ému sniZeni viskozity ST v mistech
nejvétsich rychlosti toki ST, tj. v roz-
hranich ST s hornim a s dolnim povr-
chem ACH. V téchto pfipadech zdanli-
va viskozita n; prudce klesa s rychlosti
deformace (resp. s rychlosti toku).

VYZNAM VYSLEDKU PRO
KLINICKOU PRAXI

Metabolické procesy pfi syntéze HA
jsou velmi dynamické. Existuji tfi homolog-
ni syntézy HA: (1) v ACH (homologni syn-
téza HS1), (2) v synovidlnich fibroblastech
(homologni syntéza HS2) (3) v osteosarko-
movych bunikich (homologni syntéza HS3),
[34], [35]. Chondrocyty v ACH aktivné syn-
tetizuji a katabolizuji HA, a to tak, aby bylo
dosazeno (v relativné nejkrats$i dobé) jeji
optimalni koncentrace, [36]. Syntéza HA je
obvykle v rovnovize s katabolitickymi pro-
cesy. Vysledkem téchto procest je dosazeni
fyziologicky optimilni koncentrace HA. Ze
studii metabolickych procest [6] vyply-
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povrch ACH femoralni
¢asti kolenniho kloubu

povrch ACH tibialni
Casti kolenniho kloubu

Obr. 14. Schéma distribuce velikosti a sméru vektora rychlosti tokt ST v mezefe mezi povrchy ACH.
K asociacim makromolekul NaHA/HA dochdzi v mistech s nejmensim gradientem rychlosti
toku ST, tj. V neutrdlni zoné - vrstvé. Gradient rychlosti toku ST se smérem k neutralni vrstvé

(z6n¢€) zmensuje (Petrtyl - Lisal - Danesovd, 2011).

nulo, Ze polovi¢ni doba funkcni existen-
ce molekul HA jsou pouhé 2-3 tydny.
Z feSeného ukolu je zfejmé, Ze na  kritké
Zivotnosti“ HA se dominantné podileji
biomechanické a biofyzikdlni iicinky.
Dlouhé ,hadovité“ makromolekuly HA jsou
béhem béZnych pohybti kondetiny vysta-
veny rychlym tvarovym proménim, které
jsou doprovazeny permanentnimi vzni-
ky a zdniky fyzikdlnich (nekovalent-
nich) vazeb. Aby nedoslo k nedostatku
HA, dochizi k nihradim starych polyme-
rovych fetézcu fetézci novymi. Naruseni
procesit novotvorby makromolekul HA
mauiZe byt jedna z pricin, kterd iniciuje
kloubni poruchy.

Mechanické ucinky pfi pohybech neu-
stdle iniciuji nova seskupeni makromolekul
HA a nové€ vznikajici (a zanikajici) nekova-

lentni vazby mezi nimi. Frekventované
variace prenosn kinetické energie
do molekuldrnich struktur HA pvispi-
vaji z biofyzikdlniho hlediska k frag-
mentaci HA. Tyto fragmentace mohou byt
akcelerovany i biochemicky hyaluronida-
zami, [24]. Fragmenty HA iniciuji vznik
makrofagi a rozsdhlych zdnéti ACH,
[36], [38]. Pokud nejsou ,vcas“ aktivoviany
protizanétlivé rastové hormony, nékteré
cytokiny nebo jiné protizanétlivé prostied-
ky, dochidzi k onemocnéni ACH.

Na pocitku revmatickych a/nebo dege-
nerativnich procestt v kloubech dochizi
ke zménam reologickych vlastnosti ST. Pfi
ovéfovani intenzity etiopatogeneze jsou
bézna klinickd vySetfeni ST doplfiovdna
cytologickym a biochemickym vySetienim.
V této souvislosti nelze prehlédnout moz-
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Obr. 15. Rotace tibialni a femoralni ¢asti kolen-
niho kloubu pfi prechodu z flexe do extenze.
Pfi rotaci fomorilni ¢asti kolenniho kloubu
(uc¢inkem levotoc¢ivého momentu M) kolem
aktudlniho (relativniho) stfedu oticeni S (kte-
rym je prusecik podélnych os femuru a tibie)
se bod A premisti do polohy A”. Pfi soucasné
rotaci tibidlni ¢asti kolenniho kloubu (icin-
kem pravotocivého momentu M) kolem téhoz
aktuilniho (relativniho) stiedu oticeni se bod
B pfemisti do polohy B”. V dusledku vzijem-
nych antirotaci protilehlych povrchi ACH
dochéazi k opacné orientovanym tokim ST
v jejim rozhrani s protilehlymi povrchy ACH.

(CTR)!
S'¢g

[2.54 pm] 2.68 pm

0'e

0o

S0 z 3
N

Obr. 16. Topografie povrchu artikuldrni chru-
pavky muZe (58 let). Povrch ACH osciluje
do relativnich vysek cca 2,5 pm [29]. Povrch
ACH je pfi rychlych rotacich a posunech povr-
chi ACH vyplnén vzniklym synovidlnim solem
(s deasociovanymi makromolekulami NaHA)
o mizké viskozité. Agregované prostorové
sitované makromolekuly HA/NaHA v neutrdl-
ni zon€ mezi protilehlymi povrchy ACH, kde
je synovidlni gel o velké viskozité, zamezuji
kontakty nerovnych mikropovrchii v mezeie
mezi femordlni a tibidlni ¢asti kloubu. Barevny
obrazek - viz strana 349.

nost uplatnéni i biomechanickych ana-
lyz. Jiz dfive bylo poukdzino na vyznam
a na nutnost biomechanickych vysetieni
[37]. ACH velmi citlivé reaguje na zmény
reologickych vlastnosti ST. Reologicka
vySetfeni ST jsou velmi spolehlivym a exakt-
nim prostiedkem, jak lze spolehlivé pre-
determinovat pocdtky onemocnéni ACH.
Znehodnoceni ST byva zptisobeno na pfi-

klad makrofigy a neutrofilnimi leukocyty
[38]. Stupen téchto poruch lze velmi cit-
livé detekovat biomechanicky. Podobné
u revmatoidni artritidy, kdy jsou cytoki-
ny secernovdny zdnétlivymi zménami
synovii [39], lze intenzitu ndrlistu zanét-
livych cytokint v ST (na pfiklad interleu-
kint IL-1b) velmi presné verifikovina
pomoci aktudlniho stavu reologického
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chovani ST, tj. stanovenim koeficientu
viskozity. Koeficient aktudlni viskozi-
ty (pvi definovaném korespondujicim
gradientu rychlosti toku ST) je efektiv-
nim diagnostickym ukazatelem stavu
ST. Verifikace zmén pseudoplastickych
vlastnosti (a chovani) ST mohou byt
v klinické praxi velmi spolehlivym pro-
stiredkem determinace nejenom pokro-
Cilych stadii kloubni destrukce, ale
i pocdtkii osteochondrdlnich poruch.

Z uvedenych pfikladti provazanosti
pri¢in nékterych defektd ACH je patrné
jakou klicovou roli sehravaji reologic-
ké (pseudoplastické) vlastnosti syno-
vialni tekutiny. Vlastnosti ST a jeji trans-
portni procesy v zatéZované ACH i mimo
ni (v mezefe mezi jejimi protilehlymi
povrchy) bezprostfedné ovliviiuji globalni
chovani ACH. Vlastnosti ST ucinné pfi-
spivaji k materidlovym nelinearitim ACH.
Velmi zaviseji na aktudlnich proménnych
velikostech zatiZeni, na rezidudlnich pfe-
tvofenich [40] a na gradientech rych-
losti toka ST.

Podékovani: presentovani price
vznikla za podpory vyzkumného zdméru
MSM & 6840770012 Transdisciplindrni
vyzkum v oblasti biomedicinského
inZenyrstvi II. Podékoviani nilezi také

p. Prof. Ing. R. Wasserbauerovi, DrSc.,
za prinosné konsultace v oboru fyzikdlni
chemie, souvisejici s feSenim této prace.
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PUVODNI PRACE ¢ ORIGINAL PAPERS

VYHOVUJE DETSKA OBUV SVYMI DELKOVYMI
ROZMERY DELCE NOHY?

DOES CHILDREN 'S FOOTWEAR WITH ITS LEN-
GTH DIMENSIONS FIT TO FOOT LENGTH?

PAVLACKOVA J.D, BENESOVA M.2, HLAVACEK P.2

Univerzita Tomase Bati ve Zliné, Fakulta technologicka,
Thomas Bata University, Faculty of Technology,

D Ustav technologie tuki, tenzidii a kosmetiky,
Department of Fat, Tenside and Cosmetic

2 Ustav fyziky a materiilového inZenyrstvi,
Department of Physics and Materials Engineering

T. G. M. 275, 762 72 Zlin

ABSTRAKT

Cilem studie bylo zjistit, zda existuji vyznamné rozdily mezi délkovym rozmérem nohy
a vnitfnim rozmérem noSené domici a vychizkové obuvi u déti skolniho véku. Pfi vyhod-
noceni délkového vnitfniho rozméru obuvi byla zohlednéna konstruk¢ni pravidla pro
dodrzovani zasad prstniho nadmérku. ProtoZe vétsina firem zabyvajicich se vyrobou obuvi
nepfizpusobuje sviij velikostni sortiment nabizené obuvi soucasnym potfebdm détské
populace, bylo soudisti studie také stanoveni odpovidajictho velikostniho sortimentu
(velikostni ¢islo, obvodova skupina) détské obuvi ze ziskanych antropometrickych cha-
rakteristik nohou (pfima délka chodidla, obvod prstnich kloubt). Na zdravy vyvoj a rust
détské nohy ma podstatny vliv i stav opotifebeni obuvi, které bylo hodnoceno jak u obuvi
domaici, tak vychazkové.

Klicova slova: dité, obuy, fitting, velikost, obvod, tvar, délka, noha

ABSTRACT

The aim of this study was to find out whether there are significant differences
between the length foot dimension and worn slippers and walking shoes for school-age
children. During the evaluation of length of the internal footwear dimension construc-
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tion rules for abidence by the toe allowance were respected. Most firms producing foo-
twear production does not adapt its size range of offering footwear to the current needs
of children’s population. Based on that the part of a study was to establish the adequate
size range (size number, girth group) of children’s shoes from the collected anthropo-
metric feet characteristics (direct foot length, joint girth). The wear state of slippers and
walking shoes has a significant influence on the healthy development and growth of the

child’s foot.

Key words: child, footwear, fitting, size, girth, shape, length, foot

UVOD

Existuji ovéfené studie, které upozor-
nuji, Ze Spatné€ padnouci obuv mize branit
zdravému vyvoji nohy a zpusobovat fadu
problému a onemocnéni jak v détstvi tak
i v dospélosti (2, 3 21, 23, 24). Pokud
ma obuv podporovat fyziologické funkce
nohy, pak musi vnitfni prostor obuvi kore-
spondovat s tvarem nohy (5, 6, 11-13,
22). Tento vnitini prostor obuvi odpovida
pouzitému kopytu. Tvar kopyta by mél kon-
struk¢né vychazet z rozméru tzv. pramérné
nohy. Primérnd noha pfedstavuje zjedno-
duSeni Siroké variability nashromazdénych
rozmértl nohy détské populace (17).

Détskd noha neroste pravidelné, jsou
spiSe pozorovany rustové skoky, které vSak
nemaji stejné hodnoty a nevyskytuji se

u vSech déti. Z tohoto diivodu je proto
dulezité velikost nohy a obuvi pravidelné
kontrolovat (tab. 1). Primérny ro¢ni pii-
rustek v délce détské nohy je asi 12 mm (4,
7, 8, 14, 15, 19, 26).

Patrné nejvice je rostouci détskd noha
ohroZena noSenim rozmérové nevhodné
a malé obuvi. Padnouci boty by mély byt
0 9-15 mm delsi neZ noha (9, 16, 20, 25).
Velmi casto je poukazovano také na fakt, Ze
vliv na deformity nohy mohou mit nejen
malé boty, ale i tfeba mensi ponozky

Hlavnim problémem pfi vybirdni pro-
porciondlné vhodné détské obuvi je, Ze
vyrobci obuvi neuvadéji (obchodnici to ani
nepozaduji) u jednotlivych modela velikost
prstniho nadmérku (8). Prstni nadmérek je
prostor (22, 8, 20):

a) do kterého muze détska noha dortst,

Vék Intervaly kontroly

2-6 let kazdy mésic az 2 mésice

6-10 let kazdé 2-3 mésice

10-12 let kazdé 3-4 mésice

12-15 let kazdy 4-5 mésic

15-20 let kazdych 6 mésicu

nad 20 let pri kazdém nakupovini obuvi

Tab. 1. Doporucené kontroly velikosti nohou a obuvi [22].

230 LOCOMOTOR SYSTEM vol. 18, 2011, No. 3+4



b)do kterého se prsty nohou posouvaji
pri chizi,

©) ktery umozZiiuje designérim upravit
tvar predni casti (Spicky) obuvi podle
moédnich trendi.

Hodnotu prstniho nadmérku je vSak
nutné co nejpresnéji zjistit v dobé niku-
pu obuvi a vychizet z individuilniho tvaru
nohou a tvari stélek vybirané obuvi.

K nejcastéjsimu poskozovini détské
nohy obuvi miiZze dochazet nosenim (8):

a) takové obuvi, kdy uz noha porostla
o velikost nejméné jednoho puldisla
a vyplnila prostor prstniho nadmérku
(obr. 1).

b) poskozené, neopravené nebo opotie-
bené obuvi. Velmi ¢asto mizZeme pozo-
rovat podpatky ochozené az na troven
jejich odlehceni, proslapani podesvi az
na stélku, prodfeni podsivek, seSlapani
patniku apod.

©) opotiebené obuvi po starSich sourozen-
cich nebo pfibuznych.

d)obuvi konstrukéné i ucelové urcené
pro jiné prilezitosti.

METODIKA

Soubor probandi tvofilo 197 déti mlad-
siho (7-11 let) a starSiho (12-15 let) skol-
niho véku. Do této vékové kategorie byly
zpracovany i data adolescenti do 17 let
vzhledem k jejich nizkému poctu (tab. 2).

U probandid byly zaznameniviany
udaje: pohlavi, vék, rok narozeni proban-
da, antropometrické charakteristiky méfe-
né na pravé noze (pfima délka chodidla,
obvod prstnich kloubti pfi zatiZeni i odleh-
¢eni), charakteristika domici a vychazkové
obuvi (délka obuvi, zdvih paty, popf. zdvih
$pice, stupen opotiebeni).

Antropometrické charakteristiky
nohou

Pfima délka chodidla byla zméfena
pomoci dotykového méficiho pristroje
(obr. 2). Pro stanoveni hodnoty pfimé
délky chodidla, z niZ bylo uréeno velikost-
ni Cislo, bylo pouzito béZzného intervalu
odstupfiovani po 5 mm, coZ je délkovy
stupen pro velikostni systém Mondopoint
(1, 10, 20). Hranice jednotlivych intervalt
délky nohy, napf. 163-167 mm odpovidala
velikostnimu ¢islu 165 mm, 168-172 mm
odpovidala velikostnimu ¢islu 170 mm,
173-177 mm velikostnimu c¢islu 175 mm.

Pro zjistovani obvodovych rozmért
nohou bylo pouZito obuvnického plité-
ného méfidla (obr. 3). Z hodnoty obvodu
prstnich kloubt pfi zatiZzeni a odlehc¢eni
byl vypoditin aritmeticky prumér, ktery

Cislo velikosti kopyta i obuvi
(Mondopoint)

Nadmérek

Pfima délka chodidla

Délka kopyta

i

Zakladni délka stélky kopyta

Obr. 1. Vztah piimé délky chodidla a vnitini
délky obuvi..
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vék [rok] Cetnost
Chlapci Divky
n n
[1] [%] [1] [%]
—.6 7 7 7 18 18
s ) 8 1 1 3 3
3‘%‘ \E 9 14 15 8 8
S 10 15 16 17 17
= 11 8 8 6 6
- 12 7 7 10 10
< 13 16 17 15 15
by ;f) 14 11 11 8 8
§§ > 15 12 12 10 10
g 16 3 3 5 5
17 3 3 0 0
) 97 100 100 100
Tab. 2. Vékovi charakteristika souboru chlapct a dévcat.
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byl vyuZzit pro stanoveni obvodové skupiny,
ktera byla nasledné vypocitina dle vztahu
(1). Prislusné numerické hodnoté obvodo-
vé skupiny (OS) bylo pridéleno adekvatni
pismeno velké abecedy (27).

0S=0PK, /7 - VCy ¢))
OS ... obvodova skupina [1],
OPK,, ....... aritmeticky primér obvodu

prstnich kloubti [mm],
VCpy ... velikostni ¢islo metrické [cm].

Méreni délky obuvi a jeji stanoveni

Velikost obuvi byla zjiStovina pfemé-
fenim délky vnitfniho prostoru odpovida-
jiciho napinaci stélce aZz do oblasti patni
kfivky obuvi pomoci méfidla vyvinutého

v PFI Pirmasens (obr. 4 a 5). Zméfena
hodnota byla upravena o pfevodni tabul-
kovou hodnotu vysky podpatku nebo zdvi-
hu Spice, ktera je soucisti pfisluSenstvi
pfistroje.

I zde byl pouZit béZné€ pouzivany inter-
val odstupniovani mezi jednotlivymi veli-
kostnimi ¢isly po 5 mm, kdy hranice téchto
intervali odpovidala intervalim pouZitym
u pfimé délky chodidla. Od naméfené
hodnoty byl odecten anatomicky pfidavek
o hodnoté 10 mm. Nebyl uvaZovin modni
nadmérek, jehoZz hodnota u tvaru 3pice
détské obuvi je z konstruk¢niho hlediska
neopodstatnénd. Tato hodnota byla evi-
dovina jako odpovidajici velikost obuvi
v mondopoidnim systému cislovani, které
udava primou délkou chodidla v mm.
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Obr. 4. Mé&fidlo délky vnitfniho prostoru obuvi.

Stanoveni rozdilu mezi pfimou
délkou chodidla a délkou obuvi

Hodnota rozdilu mezi pfimou délkou
chodidla a délkou obuvi (tab. 3) vyjadfo-
vala, jak odpovida délka obuvi délce nohy.
Rozdil roven 0 mm vyjadiuje, Ze byla dodr-
Zena hodnota prstniho nadmérku 10 mm.
Pfipustnd oblast definuje prstni nadmé-
rek o hodnoté 5 nebo 15 mm. Do kritické
oblasti nalezi obuv s nulovym prstnim nad-
mérkem, obuv délkové mensi nebo obuv
s hodnotou prstniho nadmérku 20 mm
avice.

Hodnoceni miry opotfebeni
vychazkové a domaci obuvi

Pro hodnoceni miry opotiebeni
vychdzkové a domdici obuvi bylo pouZito

LSl

Obr. 5. Méfidlo umisténé v obuvi.

subjektivni metody hodnoceni pétitrov-
flovou stupnici (tab. 4). U kazdého piru
obuvi byl vidy samostatné hodnocen svr-
Sek i podesev.

VYSLEDKY A DISKUSE

Cetnostni zastoupeni velikostnich
¢isel obuvi dle vékovych kategorii

Na obr. 6 a 7 je zobrazeno procentu-
alni zastoupeni délek nohou v intervalu
po 5 mm mezi chlapci a divkami mladsiho
a star$iho skolniho véku.

U chlapct mladsiho Skolniho véku
se délka nohy pohybovala v rozmezi
185-235 mm, u divek mezi 170-230 mm.
Chlapci star$iho skolniho véku mély délku
nohy v rozmezi 205-285 mm, divky mezi

Rozdil Dodrzovani hodnoty prstniho Grafické znazornéni
[mm] nadmérku (obr. 14 a 15)
>5 Kriticka oblast
(0; 5> Pfipustni oblast o __._
0 Zdravotné nezivadnd oblast .
(0; -5> Pfipustna oblast ~ _ _ _ _ _ _ _ _ _ _ _ _ _
5> Kriticka oblast

Tab. 3. Dodrzovani hodnoty prstniho nadmérku
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Stupeii opotiebeni  Mira opotifebeni

1. Obuv nov4, bez zjevného opotfebeni

2. Obuv pouzivani, bez vyrazného funk¢niho opotfebeni, spliujici
poZadavky zdravotni nezavadnosti (tvar paty ve varéznim postaveni,
opotiebeni patnikti a podesvi nejvyse do 1 mm vzhledem k ptivodni
hloubce dezénu, pfipustné je poskozeni estetickych, nefunkcnich
prvku jako napf. odpadla ozdoba ...)

3. Vyrazné opotfebovana obuv, funk¢éné neposkozend, mira opotfebeni
byla na hranici pozadavka zdravotni nezavadnosti (pozorovatelné
zménény tvar paty, opotiebeni patnikti a podesvi do 3 mm, vrcho-
vy materidl s deformovanymi oblastmi v misté prstnich kloubu,
popraskany lic vrchového materidlu ...)

4. Vyrazné poskozend obuv se sniZzenymi funkénimi hodnotami (natr-
Zeny svrsek, valgozni tvar paty nebo zborceny svriek pfesahuje patni
linii podesve nebo podpatku, , opotfebovand podesev nebo patnik nad
5 mm, mirné odlepend podesev umoziujici chizi bez zakopavani ...)

5. Obuv nefunk¢ni, zdravotné zavadni z materialového nebo konstrukd-
niho hlediska (vyrazné deformovany svrSek diky neodpovidajici
velikosti v prstové ¢isti, odlepena podeSev vyZadujici kontrolovanou
opatrnou chtizi, proslapany spodek obuvi, utrzené ¢isti svrsku ...)

Tab. 4. Tabulka hodnoceni miry opotfebeni obuvi.

¢etnost [%]

[N - o - N
o N ~ O ©© O
} } } } } I}

170 175 180 185 190 195 200 205 210 215 220 225 230 235

chlapci M divky velikostni ¢islo [mm]

Obr. 6. Zastoupeni velikostnich ¢isel obuvi u chlapct a dévcat mladsiho $kolniho véku.
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¢etnost [%]

200 205 210 215 220 225 230 235 240 245 250 255 260‘265
chlapci M divky

270 275 280 285

velikostni ¢islo [mm]
Obr. 7. Zastoupeni velikostnich ¢isel obuvi u chlapcti a dévcat starsiho Skolniho véku.

§50- ——————————————————————————————— et

B 45

£

8 40 ]
35 o
30 fomm e
L —

- o N
o uu o wu o
} } } }

chlapci M divky obvodova skupina

Obr. 8. Zastoupeni obvodovych skupin u chlapcu a dévéat mladsiho $kolniho véku.
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etnost [%]

8 40 4

chlapci

W divky

Obr. 9. Zastoupeni obvodovych skupin u chlapcti a dévcat starsiho Skolniho véku.

200-260 mm. RozloZeni Cetnosti souvisi
s rustem délky nohy v zavislosti na véku.
Nejveétsi Cetnostni zastoupeni u chlapct
mladsiho Skolniho véku méla délka nohy
195 mm (13,5 %), 205 mm (13,5 %), 220 mm
(13,5 %) a 225 mm (13,5 %). Rozsah délek
nohy odpovida velikostnim skupinim defi-
novanych v kategorii détské a chlapecké

obvodova skupina

obuvi (18). U divek méla nejvétsi cetnostni
zastoupeni délka nohy 200 mm (19,6 %).
Rozsah délek potom odpovida velikostnim
skupindm détské obuvi (18).

U chlapci star$iho Skolniho véku se
délka nohy pohybovala v rozmezi 205-
285 mm, coz zahrnuje velikostni cisla
détské obuvi aobuvi chlapecké (18).

Stupenl Chlapci Divky
opotiebeni Svriek Podesev Svriek Podesev
n n n n

[1] [%] [1] [%] [1] [%] [1] [%]
1 28 28,9 10 10,3 36 36,0 24 24,0
2 41 423 51 52,6 46 46,0 45 45,0
3 8 8,2 20 20,6 5 5,0 18 18,0
4 5 5,1 4 4,1 5 5,0 4 4,0
5 15 15,5 12 12,4 8 8,0 9 9,0
) 97 100 97 100 100 100 100 100

Tab. 5. Porovnini miry opotfebeni détské domaici obuvi u souboru chlapcui a dévcat.
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Stupen Chlapci Divky
opotiebeni Svriek Podesev Svriek Podesev
n n n n
[1] [%] (1] [%] (1] [%] (1] [%]
1 62 64,0 38 39,2 46 46,0 34 34,0
2 22 22,7 51 52,6 28 28,0 53 53,0
3 7 7,1 3 31 13 13,0 8 8,0
4 3 31 1 1,0 7 7,0 1 1,0
5 3 3,1 4 4,1 6 6,0 4 4,0
) 97 100 97 100 100 100 100 100

Tab. 6. Porovnani miry opotiebeni détské vychizkové obuvi u soboru chlapci a dévcat.

Velikostni ¢isla 275, 280 a 285 mm spadaji
jiz do kategorie obuvi panské (18). Divky
star§itho Skolniho véku mély rozsah délek
nohy v rozmezi 200-260 mm, coZ odpovida
détské velikostni skupiné obuvi a obuvi
div¢i (18). Velikostni ¢isla 255 a 260 mm
uz odpovidaji rozmérové diamské veliko-
stni skupiné (18). Nejvétsi Cetnostni zas-
toupeni u chlapci star§iho Skolniho véku

Obr. 10. Domaci obuv s nejvyssi mirou opotie-
beni podesve.

méla délka nohy 255 mm (16,7 %) a u divek
230 mm (16,7 %).

Cetnostni zastoupeni obvodovych
skupin obuvi dle vékovych
kategorii

Z obr. 8 a 9 je patrna velka variabilita
obvodovych skupin jak u déti mladS$iho
tak i starSiho Skolniho véku. U déti mladsi-
ho $kolniho v€ku byly na zikladé obvodu
prstnich kloubti uréeny skupiny 4-10, jimz
odpovida oznaceni D-K . U chlapcua byla
nejvice zastoupena obvodovd skupina G
audivek F.

Rozsah obvodovych skupin u déti star-
§iho Skolniho véku byl 4-12, tedy D-M,
u divek i u chlapct byla zjisténa stfedni
obvodova skupina H.

Hodnoceni miry opotfebeni obuvi

Pfi hodnoceni miry opotfebeni obuvi
byl u kazdého probanda hodnocen svr-
Sek i podesev u pravého pulpiru doma-
ci a vychazkové obuvi. Vyhodnoceni miry
opotiebeni obuvi je uvedeno v tab. 5 a 6.

U domici obuvi chlapct i dévcat pre-
vladal u hodnoceni svrsku i spodku stupen
¢islo 2 (obuv pouzivand, bez vyrazného
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Obr. 11. Domaci obuv s nejvy$si mirou opotiebeni svriku.

funkéniho opottebeni, spliiujici pozadav-
ky zdravotni nezavadnosti). Je vSak nutné
upozornit na fakt, Ze stupen cislo 5 (obuv
nefunkc¢ni, zdravotné zivadna z materia-
lového nebo konstruk¢niho hlediska) mél
u svrsku i podeSve domdci obuvi vysoké
zastoupeni.

U vychiazkové obuvi chlapcti i dévcat
prevladal u hodnoceni svrsku stupenn 1
(obuv novd, bez zjevného opotfebeni)
a u spodku stupent 2 (obuv pouZivand,
bez zjevného funkcniho opotiebeni, spl-
nujici pozadavky zdravotni nezavadnosti).
Na tento dobry stav obuvi mohlo mit prav-
dépodobné vliv hlavné obdobi, ve kterém
bylo méfeni provadéno. VétSina proban-
di méla zakoupenou novou obuv urce-
nou do zimnich podminek. Pfiklady obuvi

s nejvyssi mirou opotfebeni jsou zndzorné-

ny na obr. 10-13.

Hodnoceni rozdili mezi piimou
délkou chodidla a odpovidajici
délkou domaci a vychazkové obuvi

Na obr. 14 a 15 jsou zobrazeny rozdily
mezi pfimou délkou chodidla a odpovidaji-
ci délkou obuvi u jednotlivych typua obuvi.

U domaici obuvi (tab. 19) byla hodnota
prstniho nadmérku splnéna u 16,5 % chlap-
cd a u vychazkové obuvi u 7,2 % chlapct.
Do pfipustné oblasti bylo zafazeno u doma-
ci obuvi 39,1 % chlapci a u vychazkové
obuvi 24,7 % chlapct a do kritické oblasti
u domdci obuvi 23,7 % chlapct a u vychdz-
kové obuvi 28,9 % chlapct. Do velmi kri-
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tické oblasti nidsledné spadd u domici
obuvi 20,7 % chlapct a u vychazkové obuvi
38,2 % chlapcu. Vysledky ukazuji, Ze 55,6 %
chlapcii nosi domdci obuv pfijatelné veli-
kosti a pouhych 31,9 % chlapct nosi ade-
kvatni velikost vychdzkové obuvi.

Hodnota prstniho nadmérku u domaci
obuvi byla splnéna u 27 % divek a u vychaz-
kové obuvi u 13 % divek. Do pfipustné
oblasti bylo zafazeno u domaci obuvi 29 %
divek a u vychdzkové obuvi také 29 % divek,
do kritické oblasti u domaci obuvi 32 %
divek a u vychazkové obuvi 29 % divek.
Do velmi kritické oblasti ndsledné spadalo
u domici obuvi 12 % divek a u vychazkové
obuvi 29 % divek. Z vysledku vyplyva, ze
56 % divek nosi délkové odpovidajici doma-
ci obuv a 42 % divek obuv vychiazkovou.

ZAVER

Cilem studie bylo shromazdit a vyhod-
notit rozméry nohou. Dile je porovnat
s vnitfnim délkovym rozmérem noSené
domaici a vychdzkové obuvi u déti Skolniho
véku.

Z vysledku vyplyva, Ze pfiblizné pouze
dvé pétiny déti byly obuty do délkové pro-
por¢né vyhovujici domaci ¢i vychazkové
obuvi. U vychazkové obuvi méla aZ polovi-
na déti obuv kritkou. U domdci obuvi byla
situace z hlediska velikosti o néco lepsi.
Naopak na mnoha parech obuvi bylo znit
znacné opotfebeni, coZ souvisi s faktem, Ze
vétSina rodich zakoupi détem novou doma-
ci obuv pouze na zacitku Skolniho roku
a déti presto, Ze jim noha roste, v ni chodi
az do ukonceni $kolniho roku.

Obr. 12. Vychizkova obuv vlevo, domaci obuv
vpravo.

Obr. 13. Vychazkova obuv s nejvy$si mirou opo-
tiebeni podesve.
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Obr. 14. Zastoupeni rozdilti mezi pfimou délkou chodidla a velikostnim ¢islem u domaci a vychazko-

vé obuvi u souboru chlapct.

Z provedené studie vyplyva, Ze je oprav-
du nutné détem nohy pfemérovat pravidel-
né a obuv pofizovat s urcitou délkovou
rezervou, kterd pfispéje ke komfortnimu
obuti rostouci détské nohy a je tak také
prevenci vzniku moZnych statickych defor-
mit vyskytujicich se pfedevs§im v oblasti
pfedonoZzi. Pfinosné by také bylo zavede-
ni né€kolika Sifkového systému obouvini,
které by respektovalo velkou variabilitu
obvodovych rozmérti détské nohy.

Dulezitd je také komunikace rodica
a jejich informovani o zasadich spravné-
ho obouvani ze strany persondlu alespon
ve specializovanych prodejnich détskou
obuvi. K tém nejzikladnéjsim by m¢lo pat-
fit pfeméfeni nohy, doporuceni vhodného
typu obuvi z Siroké nabidky podle tucelu,
ke kterému md obuv slouzit. Orientaci

v této oblasti by navic zjednodusilo pou-
Zivani jednotného velikostniho systému
Cislovani.
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PUVODNI PRACE ¢ ORIGINAL PAPERS

HYPERODONCIE V CESKE POPULACI
HYPERODONCIA IN THE CZECH POPULATION
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D Genetickd ambulance - Ambulantni centrum, Praha 3, Olsanska 7,
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2 Stomatologicka klinika 1. LF UK, Praha

SOUHRN
Uvod

Hyperodoncie (HD) je definovana jako porucha nebo anomilie zubt, které jsou
odvozeny od zubni liSty. Dentes prelactales nejsou ve spojeni s prvou ¢i druhou dentici.
Prava HD souvisi s prvou nebo druhou dentici. Zddnliva hyperodoncie je persistence
mlé¢ného zubu, ktery je nadpocetny v stdlé dentici. Nejcastéjsi lokalizace nadpocetnych
zubt je ve frontdlni oblasti horni Celisti a v oblasti molard, nejméné v oblasti premolirt
v dolni ¢elisti. Termin mesiodens znac¢i nadpocetny zub mezi hornimi vnitfnimi feziky.

Soubor pacientd a metody

Sledovali jsme 16 695 déti (8 347 chlapcu a 8 348 divek) ve véku 6-16 let. Tyto déti byly
systematicky vySetfeny z hlediska standardni stomatologické preventivni a 1é¢ebné péce.
U déti s hyperodoncii bylo provedeno rodokmenové vysetfeni.

Vysledky

Hyperodoncie byla potvrzena u 58 déti s 62 nadpocetnych zubt v stalé dentici a 12
déti mé€lo 12 nadpocetnych zubu v mlécné dentici. Pfevazné jsou postiZeni chlapci (72,4 %,
u HD stalého chrupu, resp. 75 % u HD mlécného chrupu). Nejcastéjsi lokalizace je v horni
Celisti. Familiarni vyskyt byl v 10 rodinich (10/58), anamnestické etiopatogeneticky
vyznamné faktory jsou pfitomny v 28 rodinich. Vétsina déti s HD stalé dentice potfebuje
stomatologickou terapii, jednoduchou nebo chirurgickou extrakci, ortodontickou péci.
U déti s HD mlécéného chrupu nebyla zapotfebi chirurgicka extrakce, vSechny extrakce
byly jednoduché.
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Diskuse

HD je pomérné vzicné onemocnéni, jeji vyskyt kolisa okolo 0,5 %, v rliznych popu-
lacich je urdity stupeii variability, v nasi kohorté je to frekvence 0,42 % .

Klic¢ova slova: hyperodoncie - zubni liSta - etiologie, patogeneza a dédic¢nost - rudi-
mentarni atavismus - populac¢ni frekvence - empirické riziko opakovani

SUMMARY

Introduction

Hyperodontia (HD) is defined as disturbance or anomaly of teeth that are from the tooth
crest derived. Dentes prelactales are teeth that cut through extra both regular dentition and
are not connected with both the first and second dentition. True HD means situation when
supernumerary tooth is localized in the first and/or second dentition . The false HD means
situation when persistent tooth of the first dentition is supernumerary in the second one.
Supernumerary teeth are more frequent in the maxillary anterior and molar regions and
somewhat less frequent in the mandibula premolar region. The term mesiodens is used to
identify supernumerary teeth located between maxillary incisors.

Patients and methods

Our study includes 16 695 children (8 347 boys, 8 348 girls) aged 6-16 years. These
children were systemically examined in frame of the standard stomatologic preventive and
therapeutic care. In children with hyperodontia genealogical examination were carried out.

Results

In agroup 16 695 children hyperodontia of permanent teeth was discovered in 58
children. Together were presented 62 supernumerary teeth in the second dentition. In the
first dentition were found at 12 children 12 supernumerary teeth. The both cohorts included
previously boys (72.4 % with HD of permanent teeth and 75 % with HD of deciduous teeth
respectively). The previous location was in the upper jaw. Hyperodontia in the family was
noted at 10 cases (10/58). Anamnesis proved that 28 families suffered from some genetic
and/or etiopathogenetic risk factors. Most children with HD of permanent teeth needed
stomatological therapy, but less needed in children with HD of the first dentition.
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Discussion

HD is relatively rare, it occurs approximately in 0.5 % of the children, in our cohort in

0.42 %.

Key words: hyperodontia - teeth crest - etiology, pathogenesis and heredity -
rudimentary atavism - population frequency - empiric knowledge of recurrence

UVOD

Zubni anomilie hyperodoncie je dlou-
hodobé studovana. Prvni popis pochazi
od Johna Huntera v r. 1778. (cit. sec. 10)
Tato anomailie je spojena s poruchou feci,
funkce a estetickymi problémy u pacienta.
Této problematice se u nds vénovali zejmé-
na J. Novik v letech 1971 - 1988. (9, 10,
11, 12, 13) dale J. Vaskova a M. Markova
(22, 23).

Klasifikace rozdéluje hyperodoncii
do 3 skupin, zaslouZili se o ni predev§im
R. Jachno, 1964 (2), K. Rosenzweig a D.
Garbaski, 1965 (17)):

1. Dentes prelactales - zuby, které se pro-
fezavaji mimo obé& pravidelné dentice.

2. Prava hyperodoncie, kdyZ nadpocetny
zub je lokalizovan v téZe prvé nebo stilé
dentici.

3. Zdanliva (neprava) hyperodoncie, kdyz
persistujici zub prvé dentice je nadpo-
cetny v stilé dentici.

Dentes prelactales nejsou ve spojeni
s prvou nebo druhou (stilou) dentici. Tyto
zuby jsou Sedé hnéda téliska, bez kofent,
mékce spojené s gingivou a snadno uvol-
nitelné.

Prava hyperodoncie ma jinou etiolo-
gii a patogenezu (22, 23). Byva vykladana
jako rudimentdrni atavismus, ale to plati
jen situace nadpocetnych moldru a fezaka
a pro situace nadpocetné dentice v man-

dibule. Pfitomnost nadpocetného Spic¢iku
se neda vysvétlit s pomoci rudimentar-
né atavistické teorie. Atavisticka teorie je
ve shodé€ s hyperaktivitou dentdlni liSty.

Nékteré pfipady jsou odvozeny z ekto-
pie a proliferace tzv. primordialnich zub-
nich tkdni, coz plati pro puvod mesioden-
ti a nadpocetnych premoliri. Atypické
nadpocetné zuby s abnormdilnim tvarem
a vzhledem bywvaji vysvétloviny nahodnym
roz§tépem zubniho zirodku. Takto oba
dva vznikajici zuby jsou fragmenty mensi
velikosti neZ ptivodni normdlni zub. Teorie
této patogeneze se nazyva schizogenni teo-
rii, vyvoj takovychto zubu probihd soucas-
né s vyvojem ostatnich ptvodnich zubu.
Nilezy takovychto fragmentll jsou casto
patrné u rozstépu rtu, patra a Celisti (cleft
lip and palate, cheilognatopalatoschizis).
Vznik pravé hyperodoncie souvisi také
s vyvojem primordidlnich Zabernich $tér-
bin a obloukt. Muze zde dojit k odchyl-
ce od normalniho zubniho vyvoje. Urcité
zmény skeletu lbi a obli¢eje mohou byt
spojeny s odchylenim zubni liSty v embryo-
ndlnich stadiich ontogeneze. Nadpocetné
zuby vznikaji Casto na hranici roz$tépu
rtu, patra a Celisti (CLP - cleft lip palate).
Dalsi teorie mluvi o nadprodukci zubni
listy. Nadprodukce zubni listy je ve shodé
s atavistickou teorii. Je zde pravdépodob-
né vice atavistickych vlivii, které vedou
k prodlouZeni zubni liSty nebo k jejim
zprohybani.
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Zubni liSta ma schopnost produko-
vat mimofadné dal$i zubni elementy jiz
po dobé obvyklé tvorby dentice. Zubni
lista vytvaii nadpocetné kousky skloviny
v embryogenezi, které je vSak za normdl-
nich okolnosti schopna dostate¢né a rych-
le rezorbovat. Vznik nadpocetné zubni
tkdné je spojen s anomdliemi celé zubni
liSty. Kriticka senzitivni embryonalni peri-
oda se zafazuje mezi 7. aZ 10. tyden intrau-
terinniho Zivota. V této dob¢ jsou dulezité
toxické infekce matky nebo lokdlni biome-
chanické vlivy jako tlak.

Hyperodoncie je heterogenni skupi-
nou nozologickych jednotek. Jeji vztah
k fylogenezi, ontogenezi a morfologii je
nejasny. Hyperodoncie jsou nepravidel-
né anomidlie. Neni zde prokdzina pozitiv-
ni nebo negativni sekuldrni akcelerace.

Vyzkum hyperodoncii je velmi obtizny,
anamnéza a rodokmen je v mnoha pfipa-
dech nekompletni. Vyskyt v mnoha raz-
nych populacich je 1% a méné (0,3-1
%). Chybi studie na dvojcatech (12, 13).
U hyperodoncii je zjistovan v 10 % pfipa-
da vyskyt alesponl u dalSiho c¢lena rodiny
1. stupné. Vyskyt hyperodoncie v popu-
laci (incidence) a v rodin€ je statisticky
vyznamné rozdilny. Hyperodoncie je
multifaktoridlné podminéna, proto mlu-
vime o polygenni nebo polyfaktoridlni
dédi¢nosti s empirickym rizikem. Empi-
rické riziko je dano druhou odmocninou
z populac¢ni frekvence a plati i u izolova-
nych pfipadil. V jednotlivych populacich
frekvence hyperodoncie i empiricka rizika
kolisaji. V pfipadé familidrniho vyskytu je
empirické riziko rekurence pro dal§iho

Obr. 1. Nadpocetné extrahované zuby, morfologicky atypické, tykajici se nesyndromologické hype-

rodoncie ¢eského souboru.
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Déti Pocet Pocet HD zubu Lokalizace Jinde Srostlice
+1 +2

Chlapci 42 45 (28) 10 14 0 4

Dévcata 16 17 (9) 1 5 2

Celkem 58 62 (37) 11 19 2 5

Tab. 1: Lokalizace nadpocetnych zubl ve stilé dentici

Déti Pocet Pocet HD zubu Lokalizace Mesiodens
+2 +1

Chlapci 42 45 (28) 5 5 7

Dévcata 16 17 (9) 4 2 2

Celkem 58 62 (37) 9 7 9

Tab. 2: Lokalizace nadpocetnych zubu ve stilé dentici. Lokalizace stalych pfespocetnych zubt je
pfevazné ve frontdlni oblasti horni Celisti. V dolni celisti se nadpocetné zuby stialé dentice nenalez-
ly. Tabulky ukazuji oba kvadranty maxilly s celkovym poctem nadpocetnych zubt 62, v zavorkach
uvedeny pocty nadpocetnych zubt pro jednotlivé kvadranty maxilly (odpovidaji souctu pro dany
kvadrant). Mesiodenty - nadpocetné zuby stfedni ¢ary jsou zafazeny do tabulky €. 2.

Déti Pocet Pocet HD zubu Lokalizace

11+ +11 -IT
Chlapci 9 9 6 2 1
Dévcata 3 9 1 2 0
Celkem 12 12 7 4 1

Tab. 3: Lokalizace nadpocetnych zubti doc¢asné dentice. Nalezeny byly pouze nadpocetné postranni
fezaky, témér vzdy v horni Celisti, pfevazné u chlapci. Jedinou vyjimkou (jeden ptipad) byl nilez
postranniho nadpocetného feziku v mandibule.

Cat ve véku 6 az 16 let v obdobi 1989-
2009. Rozsifend rodinnd anamnéza s rodo-
kmenem byla zjiStovana podle Novika J.,
1973 (8) do 3. generace u déti s hypero-
doncii. Jednalo se o opakované rozhovory

potomka v rodiné nebo pro potomka posti-
Zeného (vSe pfibuzenstvi 1. stupné€) vyssi
a zavisi na poctu jiz postizenych.

METODA A CILE PRACE

Skupina 16 695 déti ze stiednich
a severnich Cech, vybrané nihodnym
vybérem ze zubni ambulance byla vySet-
fena v ramci standardni stomatologické
péce (opakované intraordlni vySetfeni
a rtg. vySetfeni s ortopantomogramem).
Vysetieno bylo 8 347 chlapcti a 8 348 dév-

s matkami a pfipadné dal$imi ¢leny rodi-
ny. Sledovina byla pfipadnd dédi¢nost
a potencidlni etiopatogenetické faktory.
Systematickd zubni péce u vysetfenych
sledovanych osob byla minimalné 3 roky
a vice. Sledovina byla téz terapie (extrakce
a chirurgické extrakce), dalsi ortodonticka
1é¢ba a jeji tspéSnost.
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VYSLEDKY STUDIE

V kohorté 16 695 déti, ve véku 6-16 let
které byly v systematické zubni péci a vySet-
feny, bylo s hyperodoncii 58 déti, které
mély celkem 62 nadpocetnych zubu v stilé
dentici. V prvé dentici bylo s hyperodoncii
12 déti s 12 nadpocetnymi zuby. Obé kohor-
ty zahrnuji pfevazné chlapce 42/58 a 9/12.
(72,4% a 75 %). Umisténi nadpocetnych
zubtl je popsano tabelarné (tab. 1, 2 - hype-
rodoncie stalé dentice a tab. 3 - hypero-
doncie mlécné dentice). Nejcastéjsi lokali-
zace byla ve frontilni oblasti horni Celisti.
Nejméné zivazny byl z hlediska klinické
lécby nadpocetny horni lateralni fezak vlevo
mezi stalym +2 a +3. V maxille je volné misto
a tomto pripadé neni problém z estetického
nebo ortodontického hlediska.

Pfi sledovani hyperodoncie v mlécné
dentici byl pfitomen pouze nadpocetny
horni postranni fezik. S jednou vyjimkou
byl vidy lokalizovin v horni celisti, a to
prevazné u chlapcti (tab. 3). Udaje o dédic-
nosti a moznych etiopatogenetickych vli-
vech zevniho prostfedi byly nasledujici:
hyperodoncie v rodiné 10/58, hypodoncie
v rodin€ 3/58, rozStép rtu a patra v rodiné
4/58, matefska infekce v pribéhu tého-
tenstvi 1/58 (plicni tuberkuléza), draz
matky v pribéhu druhého mésice téhoten-
stvi 2/58, novorozenecké porodni trauma
2/58, traz obliceje v intervalu od 1 mésice
Zivota do 1 roku v 6/58. Celkem 28 rodin
mélo zjiSténé exacerbujici genetické nebo
hyperodoncii provokujici etiopatogenetic-
ké faktory v rodokmenové nebo téhoten-
ské anamnéze. Dohromady 30 rodin bylo
shledino bez téchto rizikovych faktor,
které bychom mohli vztahovat k vyskytu
hyperodoncie u ditéte.

Vétsina déti s hyperodoncii stilé den-
tice potiebuje terapii. Jednoduchi extrak-

ce byla aplikovana v 28 pfipadech (28
z 62), chirurgickd extrakce byla nezbytna
u 24 pfipadua (24 z 62) - dle poctu zubui.

V prfipadech hyperodoncie mlécné-
ho chrupu neni 1é¢ba tak casto nutnd.
Jednoduché extrakce byly indikoviny
u 4 déti (4/12). Nikdy nebyla indikovina
chirurgickd extrakce a bez terapie se pro-
blém vyfesil spontinné exfoliaci mlé¢ného
chrupu u 8 z 12 déti.

Nislednd aspésnad ortodonticka terapie
byla nezbytna u 34 déti (véetné relativné
kratkodobé terapie u 20 déti a caste¢né
uspésné dlouhodobé terapie u 14 déti).
Bez navazujici ortodontické terapie byla
situace fesena u 28 déti po extrakci ¢i chi-
rurgické extrakci.

DISKUSE A ZAVER

Hyperodontie je relativné vzicnd ano-
milie, pozoruje se pfiblizné u 0,5 % déti,
v naSem souboru 0,42 %. Udavana byva
prevalence u muza (1). V naSem souboru
to bylo 72,4 % muza u hyperodoncie sti-
1ého chrupu a 75 % u hyperodoncie mlé¢-
ného chrupu. ZvySeny podil muZského
pohlavi nejméné 2:1 je potvrzen z riznych
zdroji , napf. J. D. Niswander, 1963) (7),
Perry, R. R. a Iyer, 1961 (15). Do polygenni-
ho systému podminujiciho n€které pripady
hyperodoncie je zfejmé zavzat i X chromo-
zom. Vy$§i empirické riziko rekurence pro
potomky a sourozence potom plati v pfipa-
dé, jestlize probandem s hyperodoncii je
Zena. Znamena to i vy$si podil genetickych
faktord na exacerbaci stavu.

Jiné prace zaznamendavaji prevalenci
nadpocetnych zubt asi 0,9 % u dospélych
pacientt, 0,21 % ve skupiné déti 1-9 letych
(4, 18). Mc Phee uvadi jiz v r. 1935 vyskyt
hyperodoncie u 0,3 % mladych jedinct (5).
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U skolnich déti v Jeruzalémé je to 0,1 %
(17) a u japonskych déti je to 3,8% (7).
Jak je vidno, ziskana data o hyperodoncii
vykazuji Sirokou variabilitu mezi etnickymi
skupinami.

Hyperodoncii pozorujeme ve vSech
zubnich oblastech, vétSina udajii ukazuje
nejcastéji nadpocetné zuby v oblasti pred-
ni maxily a v oblasti molarti. Nejméné se
hyperodoncie vyskytuje v oblasti premolart
v mandibule. Terminologie popisu pozice
hyperodoncie je nejednotnd. Termin mesi-
odens je pouzivan k indentifikaci nadpocet-
ného zubu umisténého mezi fezdky maxil-
ly (3). Pindborg (1970) provadél vyzkum
u Eskymaku a stanovil prevalenci mesioden-
ta 0,77 % (16). Jak uvadi Mc Phee (1935)
mesiodens pfedstavuje pfiblizné 45-67 %
vSech nadpocetnych zubt (5). V nasi studii
jsme zaznamenali 18 z 58 nadpocetnych
zubt jako mesiodens, tj. 31 % ze vSech nad-
pocetnych zubtl. Pfedpoklida se, Ze mesio-
dens se muze dédit autosomdlné dominant-
nim zpusobem se sniZzenou penetranci (18).

V prici je shrnut statisticky vyskyt nesyn-
dromologické hyperodoncie, kdy vyskyt
nadpocetnych zubu neni soucasti dalsi
symptomatologie v rimci genetické syndro-
mologie. Hyperodoncie syndromologicka
muiZe byt soucasti geneticky mendelovsky
podminénych syndromu jako napf. kleido-
kranidlni dysost6za nebo syndrom mno-
hocetnych retenci, Gardnertiv syndrom,
Hallermanntv - Streiffiv - Francoistiv syn-
drom (vlastni pozorovani), obdobné zkuse-
nosti a navic vyskyt u orofaciodigitilniho
syndromu I- uvadi Stewart a Prescott (21).
Vzhledem k vzdcnosti téchto syndromu
je vyskyt syndromologické hyperodoncie
popisovan vzicnéji nez napf. hypodoncie
a je omezen na kazuistickd pozorovini.

Lécba je v prevainé vétsiné uspésna
a uspokojujici z hlediska funkce i kosmeti-

ky. Zavaznéjsi situace z hlediska ortodontic-
ké a stomatochirurgické 1é¢by, jak ukazuji
zkuSenosti vyse uvedené, predstavuji hype-
rodoncie stilé dentice. U mlé¢né dentice se
jednd o mnohem méné zavazny stav, nevy-
Zadujici mnohdy ani dlouhodobéjsi orto-
dontickou 1é¢bu ani chirurgické extrakce.

Hyperodoncie stoji ponékud stranou
mnoho udinit k objasnéni jeji etiopatoge-
neze a podilu genetickych a negenetickych
vlivii. Na rozdil od hypodoncie nevykazu-
je Zadny sekuldrni trend (vyrazné patrny
napf. u hypodoncie). Udaje o empirickych
rizicich v literatufe o hyperodoncii chybi,
nebot vyZaduji dlouhodobé sledovani
v nisledujicich dvou i vice generacich od
nemocnych probandu - zakladatela rodu.

Orientacni informaci dava podil zdédé-
nych a nezdédénych pfipadl, tam kde jiz
familiarni vyskyt onemocnéni je, lze pfed-
pokladat statisticky vyznamnéjsi vyssi prav-
dépodobnost opakovini hyperodoncie pro
pfibuzné L, ale i II. stupné.
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KONFERENCE ¢ CONFERENCES

16. KUBATUV PODOLOGICKY DEN:

NOVE TRENDY V DIAGNOSTICE A LECENI
CHOROB POHYBOVEHO USTROJI

26. BREZNA 2011, LEKARSKY DUM V PRAZE 2,

SOKOLSKA 31

16™ KUBAT‘S PODIATRIC DAY:
NEW TRENDS IN DIAGNOSTICS AND
TREATMENT OF LOCOMOTOR APPARATUS

DISORDERS

MARCH 26, 2011, DOMUS MEDICA,
SOKOLSKA 31, PRAGUE 2, CZ

KUKLIK M., MARIK I.

Symposium Kubativ podologicky den
se stalo tradi¢nim setkdnim odbornikt
nejen raznych lékafskych specializaci, ktefi
se zabyvaji vrozenymi aziskanymi vada-
mi nohou zaspekti diagnostiky a léceni,
ale iodborniki biomedicinskych a tech-
nickych oboru. v poslednich letech se na
organizaci Symposia podili Spolecnost
pro pojivové tkané CLS JEP, Odbornai spo-
le¢nost ortopedicko-protetickda CLS JEP
a Ambulantni centrum pro vady pohybové-
ho aparitu s.r.o. Kazdoro¢né se zde setkava-
ji ortopedi, ortopedicti protetici, genetici,
specialisté v rehabilitaci a rehabilita¢nim
1ékarstvi, osteologii, ale i v biomechanice,
antropologii a dal$ich oborech. Pravidelné

se zucastiiuji clenové Ceské podiatrické
spolec¢nosti CLS JEP.

Symposium nese jméno pfedniho dét-
ského ortopeda profesora MUDr. Rudolfa
Kubita, DrSc. (12. 8. 1924-13. 8. 1990),
ktery zahdjil 1. podologicky seminaf 20. 1.
1996 prednaskou ,Vrozené a ziskané vady
nohou, péce o nohy*“ ve VIA sile Na Ujezdé
v Praze 1. Citovand pfednaska pana profe-
sora Kubdta byla jednim z jeho poslednich
vefejnych vystoupeni. Profesor Kubit se
v 60.-80. letech 20. stoleti zasadné zaslou-
zil o moderni koncepci ceskoslovenské
ortopedie a traumatologie. Jako sekretaf
a pozdéji predseda Ceskoslovenské ortope-
dické spolecnosti a narodni delegit SICOT
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vybudoval mezindrodni prestiz ceskoslo-
venské ortopedie a traumatologie v Evropé
ive svété. Pfednesl stovky prednaSek na
odbornych symposiich u nds i v zahranidi,
kde suspéchem propagoval zisady kon-
zervativniho a opera¢niho léceni vrozené
dysplazie kycelnich kloub1i.

Podologické seminare se ve VIA sile
opakovaly az do roku 2002. v téchto letech
byly seminife odborné vedeny tymem
Ambulantniho centra pro vady pohybové-
ho aparatu (Olsanskd 7, Praha 3) a orga-
niza¢né zajiStovany NZZ Ortopedica s.r.o
(kterou vté dobé fidil pan Mgr. Karel
Plzak). v1ét€ roku 2002 povoden zapla-
vila a ponicila prostory puvodniho kina,
aproto vdalsich letech se symposium
Kubittiv podologicky den presunulo na

Obr. 1. Vzdy pozorny poslucha¢ pan profesor MUDr. Jaromir Kolaf,DrSc. (85 let) -uprostied, vlevo

akademickou ptdu Lékarského domu
(Sokolska 31, Praha 2).

16. Kubitav podologicky den probéhl
ve 4 sekcich, tykajicich se genetickych
a neurologickych vad pohybového apari-
tu, biomechaniky pohybového ustroji, ale
i antropologie a paleopatologie.

Zahijeni Symposia bylo vénovano Zivot-
nimujubileuvyznamnych ¢lenti Spole¢nosti
pro pojivové tkané CLS JEP a redak¢ni rady
casopisu Pohybové ustroji - pokroky ve
vyzkumu, diagnostice a terapii. Po predsta-
veni jubilantt (O. Hudakova /Mafikovid/)
probéhlo slavnostni predini medaili panu
prof. MUDr. Jaromirovi Kolafovi, DrSc.
(85 let, vyznamny rentgenolog), panu
prof. MUDr. RNDr. Eugenovi Strouhalovi,
DrSc. (80 let, vyznamny paleopatolog -

Mgr. Pavel Kloud, vpravo MUDr. Hubert Polacek (SK).
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Obr. 2. pan profesor MUDr. PhDr. Eugen Strouhal, DrSc. (80 let) - vlevo v rozhovoru s panem profe-

sorem MUDr. Josefem Hyidnkem, DrSc. - vpravo.

egyptolog), panu prof. ing. Janu Culikovi,
DrSc. (75 let, vyznamny matematik a bio-
mechanik) a panu prof. ing. Miroslavovi
Petrtylovi, DrSc. (70 let, viznamny mecha-
nik a biomechanik).

Béhem odborného programu Symposia
bylo predneseno 19 referdti. Nékteré
z referatd byly publikoviny v plném rozsa-
hu v ¢asopise Pohybové ustroji - pokroky
ve vyzkumu, diagnostice a terapii 18/2011,
¢. 1 - 2, ktery je dostupny na webové domé-
né WWWw.pojivo.cz.

V tuvodu prednesl pan prof. Strouhal
ptispévek tykajici se domnélého paleo-
patologického nilezu télesnych pozustat-
k@i faradna Achnatona. Panuji zde vaziné
pochybnosti o identit€¢ mumie z hrobu KV
55 v Udoli kralti u Luxoru, povazované za
Achnatona , jejiz antropologické charakte-
ristiky urcuji jednoznac¢né stafi pfi umrti
19-22 let, zatimco nejnizsi egyptologicky

urcend délka Achnatonovy vlady c¢ini 17 let.
To svédc¢i spiSe o sourozeneckém vztahu
této mumie k faradénovi Tutanchamonovi
nez o jejim vztahu jako otce Tutanchamona
(viz Strouhalova prace in extenso v ¢asopisu
~Anthropologie“ /Brno/ 48/2-3, 2010 a niZe
uvedeny diskuzni pfispévek M. Kuklika).

Panuji zde pochybnosti o identité
mumie, jejiz charakteristiky antropologic-
ké aosteologické identalni svédci spisSe
neZz o sourozeneckém vztahu k faraono-
vi Tutanchamovi o vztahu otce asyna.
Genetické laboratorni vySetfeni mikrosa-
telitové DNA tento rozpor nerozhodne,
nebot ani jedna z uvedenych teorii (vztah
otce a syna ¢i bratra a bratra) neni s nalezy
v rozporu. Svédci pro pribuzenstvi 1. stup-
né, rozhodné se jednd o osoby pfibuzné,
nejednd se o pozustatky nepfibuznych
mumii. Viz. niZze uvedeny diskusni pfispé-
vek M. Kuklika
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J. Kolarova (spoluautor P. Hinova) shr-
nula poznatky a moznosti v¢asné neuroki-
neziologické diagnostiky a vCasné terapie
mozkovych hybnych poruch reflexni loko-
moci podle Vojty. Pfehledovd price byla
publikovino v Pohybovém ustroji (PU 18,
2011, & 1+ 2,5, 13-17).

D. Zemkova (spoluautor 1. Mafik) pre-
zentovala na kasuistickém sdé€leni pacien-
ta s kleidokranidlni dysplazii zcela nové
poznatky o pfi¢innych mutacich, ato
o defektu CBFA1 genu s chromozomalnim
lokusem na kritkém raménku 6. chro-
mozomu (6p21). Dnes je potvrzeno, Ze
tento gen CBFA1 (core-binding factor
alpha subunit 1) nazyvany nové¢ castéji
RUNX2 (runtrelated transcription fac-
tor 2) hraje klicovou roli v osifikaci celé-
ho skeletu. Tento transkrip¢ni faktor se
nachizi vjadfe avize se pfimo na DNA,
kde spolu s daldimi transkripcnimi fakto-
ry ovliviiuje expresi cilovych gent. Takto
se podili na zrini spole¢nych prekurzort
chondrocytu a osteocytti. Regulaci exprese
Indian hedgehog (Ihh) moduluje diferenci-
aci chondrocyta a predevsim je dilezZitym
regulatorem zrdni ostoeoblastd, reguluje
expresi osteokalcinu, osteopontinu, kostni-
ho sialoproteinu a kolagenu typu 1 (www.
genecards.org). z pokusu na knock-outova-
nych mySich je znamo, Ze absence tohoto
genu je letdlni, zcela chybi kost, skelet
je pouze chrupavcity s cetnymi odchyl-
kami od normy. u kleidokranidlni dyspla-
zie se jednd o haploinsuficienci tohoto
genu, k niz mize dojit mutaci, ktera zpu-
sobi predcasny stop-kodon, deleci genu
nebo celého useku 6.chromozomu (Www.
medicinenet.com), nebo pfi pericentrické
inverzi chromozomu 6 nebo jiné genetické
zméné, kterd zptisobi blok tvorby proteinu.
Dtsledkem téchto zmén je, Ze se vyrdbi
pouze polovi¢ni mnozstvi proteinu, ktery

tak nestaci plnit svou funkci. Jedna se tedy
o autosomilné dominantni onemocnéni,
s pomérné variabilnim pribéhem, popsi-
ny jsou jak Cerstvé mutace, tak familidrni
vyskyt. Pfi desmogenni osifikaci se osteob-
lasty pod vlivem RUNX2 diferencuji pfimo
z mesenchymailnich bunék, funkce toho-
to genu a proteinu je zde nezastupitelna,
proto je pfi haploinsuficienci desmogen-
ni osifikace vice naruSena. u pfedchud-
cu paprskoploutvych a lalokoploutvych
ryb ziskaly RUNX schopnost interakce
s receptorem vitaminu D. u Amniot, ktefi
se adaptovali na Zivot na sousi, je jiZ tato
regula¢ni interakce pravidlem. Nabizi se
otdzka, zda mutace v sekvenci kddujici tran-
skrip¢ni faktor jako je RUNX2, mohly mit
vyznam v evoluci a zda se podileji na mezi-
druhovych rozdilech v morfologii skeletu.
Jednou z nejvétSich védeckych udalosti
roku 2010 byla extrakce a analyza genomu
neandrtdlce ajeho srovnini s genomem
soucasného clovéka. Prekvapenim byla
uzka genetickd pribuznost neandrtialského
asoucasného moderniho clovéka i prav-
dépodobné kiiZzeni v dobé pred 100 tisici
lety. Tato analyza zaroven ukdzala, Ze evo-
lu¢ni zmény v genu RUNX2 byly pravdépo-
dobné dulezité pro vyvoj znaka typickych
pro anatomicky moderniho ¢lovéka (tvaru
mozkovny, kli¢ni kosti, lopatky a hrudniku)
amohly se podilet ina urcitych zménich
v ontogenetickém vyvoji (opozdéné uzavi-
rani lebecnich $vi1). Klinické pfipady jsou
dilezitym zdrojem poznatkd pro pochope-
ni funkce a vyvoje naseho genomu. Zpétné
pak vysledky molekularni genetiky a evo-
Iu¢ni biologie vedou k hlubSimu porozu-
méni onemocnénim nasich pacienti a do
budoucnosti oteviraji nové moznosti 1€cby.

R. Myslivec (et al.) se vénoval proble-
matice antropologického abiomechanic-
kého hodnoceni prolongace dolnich kon-
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cetin u achondroplazie. Achondroplazie
je statisticky nejvyznamnéj$i diagnézou
mezi kostnimi dysplaziemi (80 %), dile
je zastoupena cerstvymi mutacemi v 80 -
90 %. Rozebral klinickou symptomatologii,
lécbu, kazuisticky uvedl 1é¢bu prikladem
prodluzujici operace, kdy prolongacni 1éce-
ni vedlo k zvySeni postavy o 18,5 cm s vys-
kou v dospélosti 148,5 cm. Diskutovalo se
i o limitech prodluZujicich operaci.

Vyznamnou dlohu pfi indikaci a hodno-
ceni prolongacnich operacich ma antropo-
logicka predikce rastu postavy a segmenti
koncetin.

I. Marik (et al.) informoval poslucha-
¢e ovzacné hereditirni senzorické a auto-
nomni neuropatii HSAN1, znimé jako
Thevenardiv syndrom, kdy senzoricka
a autonomni ztrata kozniho c¢iti postihuje
akrdlni krajinu dolnich koncetin. Projevuje
se ulceracemi na chodidlech nohou, for-
maci svalkli na metatarsech s nislednou
osteolyzou, sekundarni celulitidou a osteo-
myelitidou. KozZni zmény pfedchdizeji zmé-
nim rentgenologickym o mésice az roky.
Zakefny zacatek choroby byva v 2. dekadé
Zivota nebo pozdéji. Dédi se autosomalné
dominantné. Kombinovana 1éc¢ba bisfosfo-
néty avitaminem D vedla k zastaveni a do
jistém miry dokonce vyléceni destruktiv-
nich kostnich zmén na noze. Bez 1écby
nastdavaji progresivni kostni destrukce
vedouci k amputaci dolnich koncetin.

Tématickymi okruhy kostnich zmén
u VCHA se zabyvaly referity J. Vseticky
aM. Kuklika. J VSeticka pfednesl sdéle-
ni s ndzvem ,Zmény pohybového systému
u pacientd s nejcastéjSimi chromozomal-
nimi aberacemi“ M. Kuklik uvedl prehled
VCHA ,Skeletdlni poruchy akostni vady
u sexchromozomovych aberaci®.

P. Kloud usmévnym zpusobem upo-
zornil na vyznam acidobazické rovnovahy

v diagnostice aléceni chorob pohybové-
ho ustroji. Pfekyseleni télesnych tekutin
a tkani, zptisobené napf. nadmérnym poZzi-
vanim potravin typu fastfood, predstavu-
je zdklad vSech onemocnéni icelkového
pocitu nepohody. Mezi pfiznaky souvise-
jici s pfekyselenim organismu (acidézou)
patfi nespavost, Gnava, zadrZzovani vody
v organismu, migrény, koZni onemocnéni,
zazivaci problémy, zinéty kloubu, osteo-
poréza, ale také revmatismus, dna, artri-
tida, ledvinové kameny, deprese, ekzémy,
chronickd inava, zubni kaz aj. Vysledkem
prekyseleného a odpady zaneseného orga-
nismu byvd mozkovd mrtvice, rakovina
nebo infarkt. Odkyselenim lze dosihnout
vyrovnaného vnitiniho prostiedi a idedlni
télesné hmotnosti.

Neékolik referit bylo vénovina ortope-
dické a ortoticko-protetické problematice
nohy (rychlosti riistu nohy) v détstvi ve vzta-
hu k obuvi (P. Hlavicek, Zlin). M. Smejkal
a M. Borsky tucastniky sezndmil s problema-
tikou rehabilitace Chopartova kloubu u pro-
fesiondlnich sportovci. J. Cerny predstavil
novou ortézu a novy typ ortopedickych vlo-
Zek.pro korekci hallux vagus.

Teoretické problematice modelovani
kostni pfestavby se vénoval V. Klika (spolu-
autor F. Marsik), ptivodni price byla publi-
kovano in extenso v Pohybovém tstroji (PU
18, 2011, & 1 + 2, s. 26-41). Modelovanim
dynamicky zatéZované patefe se zabyval D.
Macha¢ (spoluautor F. Mars$ik). Tixotropni
vlastnosti synovidlni tekutiny prezentoval
J. Lisal (spoluautor M. Petrtyl. Piispévek
Petrtyl et al. (pfednesl J. Lisal) se tykal
distribuce viskoznich vlastnosti synovidlni
tekutiny mezi protilehlymi povrchy artiku-
larni chrupavky.

Velmi zajimavy byl pfispévek J. Strause
o zranénich pfi extrémnim zatéZovani
organismu. Publikovino v Pohybovém
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stroji (PU 18, 2011, ¢. 1 + 2, s. 18-25) jako
souborny referit. vtémze cisle Casopisu
byla jako puvodni price uvefejnéna pred-
naska J. Culika ,Inteligentni protéza dolni
koncetiny pro chtizi po nerovném terénu®.

16. Kubitova podologického dne se
zacCastnilo 46 Ucastnikt. Jako pfedchozi
symposia tato odborna udilost méla za cil
integrovat a inspirovat pediatry, genetiky,
neurology, rehabilita¢ni 1ékate, fyziotera-
peuty, rehabilitac¢ni pracovniky, biomecha-
niky adalsi odborniky k mezioborovému
pfistupu a pohledu na nesmirné rozsihlou
problematiku pohybového tstroji a pojivo-
vych tkani.

Diskusni prispévek as. MUDr.
M. Kuklika, CSc. k uvodni
prednasce pana profesora
Strouhala:

Existuji dvé domnénky: Hawass et al.
(JAMA 303/7, 2010) vztah otce a syna, nebo
sourozenecky vztah mumie z hrobu KV 55
a Tutanchamona, jak uvadi prof. Strouhal.

Panuji pochybnosti o identit¢ mumie
ajejim piibuzenském vztahu k popsané
mumii Tutanchamona. Existuji dvé domnén-
ky: Hawass et al. - vztah otce a syna a sou-
rozenecky vztah KV 55 k Tutanchamonovi,
jak uvadi prof. Strouhal. Uobou mumii
bylo provedeno vySetieni fady markera tzv.
mikrosatelitové DNA, ktera byva bézné vyu-

Obr. 3. Pan profesor MUDr. PhDr. Eugen Strouhal, DrSc. (80 let) po uspésné uvodni piednasce, vlevo
MUDr. Olga Hudikovi, PhD.
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zivana ve forenznich studiich, napf. u exhu-
maci obéti valky v byvalé Jugoslavii, kdy
Bylo vyuzito dostate¢ného poctu markerq,
predevSsim na autozomech, jejichZz shoda
aneshoda neni v rozporu s ptribuznosti 1.
stupné, tj. vztah rodi¢ a dité, popf. souro-
zenci z identickych rodicit, nikoli polosou-
rozenci s pokrevnim pouze jednim rodi-
¢em. Rozhodné se nejedna o nepfibuzné
pozustatky mumii.

Molekuliarné genetické vySetfeniv tomto
pfipadé nemtiiZze preferovat ani jednu z uve-
denych moZnosti. Vztah otec asyn nebo
bratr-bratr je timto vySetfenim stejné pro-
kazatelny. vuvedeném pfipadé rozhoduje
antropologické urceni véku mumie KV 55
jako dosud nepatrné opotfebeni dentice,
dokoncovani epifyzace kosti, nepfitomnost
ani pocinajicich artrotickych zmén, které
svédci podle Strouhala spiSe pro vztah sou-
rozencl neZ pro vztah otec a syn.

Rozhodné nelze z pohledu klinického
genetika vyuzivajictho MG metody povazo-
vat molekuldrné genetické vySetieni mik-
rosatelitovych sond za diikaz vztahu rodic¢
a syn versus vztah vlastnich sourozencu.

V obojim pfipad€ se jedna o 1. stupné
ptibuznosti, kdy je 50 % gena shodnych.
v podrobnostech lze odkdzat na film. dr.
Hawasse a na jeho publikaci v Am. J. Hum.
Genet. 2010. Ukazuje se mimo jiné, ze CT
vySetfeni pfi studiich mumii ma omezené
moZnosti.

Dle sdéleni prof. Strouhala degenera-
tivni stigmata, malé vady avrozené vady
byly zatim stranou zijmu archeologu.
Domnivim se, Ze v uvedenych pfipadech
mohou pfinést podle znimého zpusobu
jejich dédicnosti a pfenosu jasnéjsi svétlo
v uvedenych studiich.

as. MUDr. Miloslav Kuklik, CSc.
Geneticka ambulance, Olsanska 7, 130 00Praha
3, e-mail: honza kuklik@volny.cz

doc. MUDr. Ivo Marik, CSc.

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

e-mail: ambul_centrum@volny.cz
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KONFERENCE ¢ CONFERENCES

CONFERENCE ON HAND ANOMALIES“

WITH GUEST OF HONOUR PROFESSOR
TOSHIHIKO OGINO, MD, PHD - CHAIRMAN
OF DEPARTMENT OF ORHOPAEDIC SURGERY
YAMAGATA UNIVERSITY SCHOOL

OF MEDICINE, YAMAGATA, JAPAN

Konference On Hand Anomalities se konala 14. dubna 2011. Cestnym hostem konfe-
rence byl profesor ortopedie Toshihiko Ogino z Japonska, kterému bylo udéleno cestné
Clenstvi ve Spolecnosti pro pojivové tkiné CLS J.E.Purkyné za védecky piinos v oblasti
teratologie vrozenych vad hornich koncetin a za doplnéni WHO Kklasifikace vrozenych
koncetinovych vad.

Ucastnici obdrzeli certifikit s kredity Ceské Iékafské komory. Pro informaci uvidime
program konference.

PROGRAMME

16.45 REGISTRATION OF PARTICIPANTS
17.00-18.15 chairmen: MARIK I., HYANEK J.
Opening of the Symposium: MARIK 1.

TosHIHIKO OGINO (YAMAGATA UNIVERSITY SCHOOL OF MEDICINE, JAPAN).
Teratogenic mechanisms of congenital absence of digits

TosaHKO OGINO (YAMAGATA UNIVERSITY SCHOOL OF MEDICINE, JAPAN).
Classification of congenital hand anomalies

COFFEE BREAK
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18.30-20.00 chairmen: SMRCKA V., KUKLIK M.

VacLav SMRCKA, VITEZSLAV KUZELKA, CTIBOR PovysiL (INSTITUTE FOR HISTORY OF MEDICINE AND
FOREIGN LANGUAGES, 1sT FAcuLTY OF MEDICINE, CHARLES UNIVERSITY , PRAGUE).

Congenital bone anomalies and varieties of upper and lower extremities (post-mortem
collection)

PaveL KUrIAL (DEPARTMENT PrLAsTIC SURGERY, HOSPITAL CESKE BUDEJOVICE,CZ ).
Digital free flap-salvage procedure

Ivo MARIK, VACLAV SMRCKA, MILOSLAV KUKLIK, DANIELA ZEMKOVA

(AMBULANT CENTRE LocomMOTOR DEFECTS, PRAGUE, CZ. ).

Dysostoses with predominant involvement of limbs by Nosology and Classification
of Genetic Skeletal Disorders: 2006 Revision

b =~ -~ SNSRI
Professor Toshihiko Ogino MD, PhD with his wife Tomoko visiting the representative premises
of Carolinum in Prague. On the right hand side Assoc Professor Ivana Cornejova, PhD and Assoc.

Professor Ivo Marik, MD, PhD.
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Professor Toshihiko Ogino, MD, PhD during his lecture in The Domus medica in Prague.

CZECH SOCIETY
FOR PROSTHETICS
AND ORTHOTICS
J.E. PURKYNE

FOR DEFECTS
OF LOCOMOTOR APPARATUS
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INFORMACE O SPOLECNOSTI PRO POJIVOVE
TKANE CLS J. E. PURKYNE (SPT)

Vazena pani kolegyné, vazeny pane kolego,

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

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

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

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

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

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

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

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

Za vybor spolecnosti:

Doc. MUDr. Ivo Maftik, CSc. - predseda

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

Ing. Jana Zelenkova - pokladnik




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

| TG o a0 agle oo o o o o GO AP TMENGIAE . = TR .
ol A o R . W W
| Datum narozeni ..................... Rodnécislo ...........................
| Adresa pracoviSte ... ... .. ...
R - PSC D:D [D
Telefon .............................. LEDT 000 00000000000000000 R o0 o B0 o

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

| Stanovisko organizacni slozky:

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

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

| Informace uvedené na tomto formuldfi jsou pfisné divérné a nebudou poskytnuty Zidné dalsi osobé ani organizaci.
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INFORMATION ABOUT SOCIETY FOR 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
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and maintained permanently. Our role in this process is not accidental. We are much
obliged to our ancestors who had developed the qualities of proficiency in this coun-
try. Do not allow the decline of science. Do not let the programmed indifference
arising from lack of professionalism, enviousness, and pathological promotion of
economic and power interests manipulate us.

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

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

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

Jana Zelenkova, Eng. - treasurer
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ZPRAVY ¢ NEWS

ZIVOTNI JUBILEA - ANNIVERSARIES

RNDR. DANIELA ZEMKOVA, CSc. - Sedesatileta

21. kvétna 2011 oslavila v kruhu své roz-
rustajici se rodiny Sedesité narozeniny pani
RNDr. Daniela Zemkova, CSc. Svou celozi-
votni praci se zatfadila k naSim vyznamnym
klinickym antropologim. Specializovala se
na auxologii u chronicky nemocnych déti
a déti se skeletdlnimi vadami. Jeji pfani, aby
se brzy uskutecnila a dobfe dopadla plino-
vand operace jejiho kycelniho kloubu, se
nedavno splnilo.

Pouze heslovité uvadime jeji profes-
ni Zivotopisné udaje. Prazskd rodacka
z Karlina vychodila zakladni a stfedni Skolu
v Praze, aby se vénovala studiu odborné
biologie, specializace antropologie na
Pfirodovédecké fakulté UK v Praze (1969-
1974). Studium ukondila diplomovou praci
s nazvem ,Nékteré antropologické udaje
prazskych matek, déti a otcti“ a stitni zkous-
kou z biologie v roce 1974. V letech 1974~
1975 byla na studijnim pobytu na katedie
antropologie PfF UK v Praze. V roce 1976
s uspéchem obhdjila rigorézni prici ,Panevni dno, jeho vyvoj a zmény za téhotenstvi®.
V letech 1978-1987 méla studijni pobyt jako odborny pracovnik v oddéleni evolucni
biologie MBU CSAV a v Laboratofi evolu¢ni biologie CSAV. 1. 10. 87 nastoupila jako klinic-
ky antropolog - odborny pracovnik - nelékai na II. Détské klinice (pozdéji Pediatrickd
klinika) Fakultni nemocnice v Motole a plisobi zde aZ dosud. V roce 1992 slozila atestaci
z klinické antropologie a funkcnich metod. V letech 1990-95 spolupracovala s Ustavem
sportovni mediciny a katedrou antropologie PfF UK v Praze pfi antropometrickém vyzku-
mu déti a mladeZe jako konzultantka antropometrické casti celostatniho vyzkumu déti
a mladeze. Od roku 1996 spolupracuje s Ambulantnim centrem pro vady pohybového
aparitu v Praze 3 pfi vySetfovini déti s vrozenymi vadami koncetin, patefe, kostnimi dys-
plaziemi a genetickymi syndromy (hodnoceni rustu, nestejné délky koncetin a desaxaci
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dolnich koncetin, indikace k opera¢nim vykontim a hodnoceni vysledka komplexni 1é¢by).
V roce 2001 se stala kandidatem véd, téma disertacni priace ,Antropometrie a jeji vyznam
pfi sledovini chronicky nemocnych déti - na modelu cystické fibrozy.“ V roce 2006 ziskala
Osvédceni k vykonu zdravotnického povolini bez odborného dohledu. Od r. 2007 spolu-
pracuje s Osteologickou akademii Zlin pfi hodnoceni zmén antropometrickych charakte-
ristik u Zen s osteoporézou (dynamika zkracovani trupu).

Jeji védecka ¢innost je velice rozsiahld a souvisi s jejim profesnim zapojenim ve FN
v Motole. Jako klinicka antropoloZzka pracuje v tymu endokrinologického a respira¢niho
oddéleni pediatrické kliniky, kde se zabyva zvlast€é auxologickou problematikou déti
s poruchami 7Zlaz s vnitini sekreci (pfedcasna puberta, opozdéna puberta, deficit rastového
hormonu aj.) a chronicky nemocnych déti (cysticka fibroza, autoimunitni onemocnéni).
Zvlastni pozornost vénuje problematice rustu skeletu u kostnich dysplazii a dysostoz,
kterd je komplexné feSend v Ambulantnim centru pro vady pohybového aparitu v Praze 3.
Od roku 1991 dosud spolupracuje na grantech a vyzkumnych zamérech feSenych tymy
Fakultni nemocnice v Motole a 2. LF UK.

Dr. Zemkova pozorné sleduje predndsky na biomechanickém kongresu v Hrotovicich (Human
Biomechanics 2006).
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Pedagogické aktivity

Od roku 2001 pusobi jako externi uditel katedry antropologie a genetiky clovéka PfF
UK (pfedmét Klinicka antropologie, podili se i na vyuce pfedmétu Biomechanika a pato-
biomechanika pohybového aparitu). Byla a je trpélivym Skolitelem mnoha studentt diplo-
movych praci, ale i kritickym oponentem vysokého poctu védeckych studentskych praci.
Vede seminife pro studenty 2. LF a v raimci endokrinologického tymu se tcastni postgra-
dudlniho vzdélavani 1ékar.

Prednasky a publikace

Publikovala se spoluautory vice nez 100 odbornych praci doma i v zahranici. Je spolu-
autorkou 7 knih nebo kapitol v knihdch vydanych u nds. Vyznamné je jeji spoluautorstvi
v pracich uvefejnénych v zahrani¢nich c¢asopisech, dokonce i v ¢asopisech s impakt fak-
torem (7 publikaci), kde jeji auxologické hodnoceni soubort pacientti je nezastupitelné.

Clenstvi

Jec&lenem Antropologické spole¢nosti, Pediatrické spole¢nosti CLSJEP, Endokrinologické
spolec¢nosti CLS JEP, Spolecnosti pro Biomechaniku a ¢lenem vyboru Spolecnosti pro poji-
vové tkané CLS JEP. Pracuje v redakéni radé casopisu Pohybové tstroji - pokroky ve vyzku-
mu, diagnostice a terapii.

Pani RNDr. Danielu Zemkovou, CSc. jsem poznal pfi zacdtku jeji kariéry ve FN v Motole
v roce 1987, kdy se s nadSenim zapojila do komplexniho vySetfovani déti s konc¢etinovymi
a systémovymi vadami skeletu 1é¢enymi na détské ortopedické klinice. Antropologické
vySetieni a antropometrické metody se ukdzaly a ukazuji pro diagnostiku, indikaci k 1é¢eni
(konzervativnimu ¢i opera¢nimu) a pro monitorovani vysledka této symptomatické 1écby
jako nezastupitelné. Ocenil jsem jeji moralni kvality pfi zaloZeni a snaze udrZet Nadaci pro
déti s vadami pohybové ustroji (Mafikova nadace), kterd se snazila realizovat sviij program
vybudovat specializované pracovisté, poskytujici komplexni péci ,pod jednou stiechou pro
déti a dospélé s vadami pohybové aparitu v byvalém plicnim sanatoriu v Kostelci nad C.L.
(ktery byl opustén sovétskymi vojsky v roce 1991). Dodnes jsem zustali blizkymi prateli,
které spojuje pfedevsim snaha pomoci détem s télesnym handicapem. Spole¢né€ jsme pfi-
chystali mnoho odbornych prednisek, které v poslednich letech prezentujeme predevsim
na symposiich organizovanych Spole¢nosti pro pojivé tkiné CLS JEP, a cetné publikace
v nasem a zahrani¢nim pisemnictvi.

Vazim si jejiho zdravého usudku v pohledu na prognézu pacienta, upfimného jednini a
schopnosti podat studentiim i kolegiim soucasné velmi sloZité védecké poznatky z biologie
a genetiky srozumitelnym zptisobem. Po mnoho let je pro mé oporou stejné jako pro ostat-
ni kolegy tymu Ambulantniho centra pro vady pohybového aparitu v Praze.

Vzhledem k vyznamu nékterych publikaci pani Dr. Zemkové je pfipojen
seznam vybranych publikaci
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Knihy

DOLEZAL A., DVORAKOVA, S., ZEMKOVA-HELLEROVA, D.: Phylogenetic problems of human
reproduction. Acta Univ.Carol.Med., Monographia CXLI- 1992, 244 pp.

SNAJDEROVA M., ZEMKOVA D.: Pfed¢asna puberta. Galén, Praha, Edice Alma Mater, 2000, 124 s.
ISBN 80-7262-040-1

Kapitoly v knihach

VAVROVA V., JEDLICKOVA Z., LOCHMAN O., ZEMKOVA D., KRASNICANOVA H. et al.: Pulmonary
infection and its management in Cystic Fibrosis in the Czech republic. Chapter 21 in ,Cystic Fibrosis
Pulmonary Infections“. Edit. by A.Baumfeind , M. Marks and B. Strandvik. Birkhauser Verlag Basel/
Switzerland 1995.

LEBL J., KRASNICANOVA H.: Ruist déti a jeho poruchy (spoluautor kapitoly Kazuistiky) Nakladatelstvi
Galen Praha, 1996

KOLOUSKOVA S., ZEMKOVA D.: Diagnostika a terapie deficitu 21-hydroxylazy. In Lebl J, Zapletalova
J, Kolouskovi S: Détska endokrinologie. Edice Trendy soudobé pediatrie svazek 3. Galén Praha, 2004,
227-238 ISBN 80-7262-250-1

KOLOUSKOVA S., ZEMKOVA D.: Pozdni nisledky onkologické 1écby. In Lebl J, Zapletalova J,
Kolouskova S: Détska endokrinologie. Edice Trendy soudobé pediatrie svazek 3. Galén Praha, 2004,
441-455 ISBN 80-7262-250-1

ZEMKOVA D. Kostni vék in T. FAIT , M SNAJDEROVA eds: Estrogenni deficit . Jessenius Maxdorf
Praha, 2007, 77-85 ISBN 978-80-7345-128-8

Casopisy
CULIK J., MARIK I, ZEMKOVA D. Nomogramy pro uréovini tibio-femoralniho tihlu. Pohybové tstro-

ji, 9,2002, ¢. 3+4,s. 81 - 89, 145-149.

MARIK I, MARIKOVA O., ZEMKOVA D., KUKLIK M., KOZLOWSKI K. 3-M syndrome in two sisters. J
Paediatr Child Health, 38, 2002, p. 419 - 22.

MARIK 1., CULIK J., CERNY P, ZEMKOVA D., ZUBINA P, HYANKOVA E. New Limb Orthoses with
High Bending Pre-Stressing. Orthopidie-Technik Quarterly, English edition I1I/2003, str.. 7-12.

YARDEN J., RADOJKOVIC D., BOECK K. D. E, MACEK M. JR, ZEMKOVA D. VAVROVA V,
VLIETNICK R., CASSIMAN ]J-J., CUPPENS H.: Polymorphisms In The Mannose Binding Lectin Gene
Affect The Cystic Fibrosis Pulmonary Phenotype. Jmg, 2004; 41 (8) : P.629-633.

MARIK I, MARIKOVA O., ZEMKOVA D., KUKLIK M., KOZLOWSKI K. Dominantly inherited progre-
ssive pseudorheumatoid dysplasia with hypoplastic toes. Skeletal Radiol 33, 2004, p. 157-164.

KOZLOWSKI K., MARIK I., MARIKOVA O., ZEMKOVA D., KUKLIK M.: Czech dysplasia metatarsal
type. Am J Med Genet, 2004, 129A, p. 87-91.
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MARIK I, MARIKOVA O., ZEMKOVA D., KUKLIK M., KOZLOWSKI K.: Czech dysplasia metatarsal
type. Magyar Radiologia 2005; 79 (2): 88-93

ZEMKOVA D., KOLOUSKOVA S., SNAJDEROVA M., KREPELOVA A., HAVLOVICOVA M.: Syndrom
Pradera-Williho : Zmény ristové dynamiky a télesné€ho sloZeni béhem 1€¢by ristovym hormonem.
Ces.slov. Pediat., 2005; 60,(6): 360-365

VANKEERBERGEN A., SCUDIERO O., DE BOECK K., MACEK M. JR, PIGNATTI P. F., VAN HUL N,,
NUYTTEN H., SALVATORE F., CASTALDO G., ZEMKOVA D., VAVROVA V., CASSIMAN ].J., CUPPENS
H.: Distribution of human 3 defensin polymorphisms in various control and CF populations.
Genomics 2005; 85: 574-581, IF 3,8

FILA L., MUSIL J., PIPKOVA R., ZEMKOVA D.: Faktory ovliviiujici kostni denzitu u dospélych s cystic-
kou fibr6zou. Pohybové ustroji 2005; 12 (3+4): 197-203 (vydano 10.10.2006)

MARIK I., KUKLIK M., ZEMKOVA D., KOZLOWSKI K. Hajdu-Cheney syndrome: Report of a family
and a short literature review. Australasian Radiology, 50, 20006, p. 534-538.

YARDEN J., RADOJKOVIC D., DE BOECK K., MACEK M. JR, ZEMKOVA D., VAVROVA V., VLIETINCK
R., CASSIMAN ].J., CUPPENS H. Association of tumour necrosis factor alpha variants with the CF
pulmonary phenotype. Thorax. 2005 ; 60, (4):320-5, IF 5,04

ZEMKOVA D., MARIK 1.: Prediction of the leg shortening and indication of orthopaedic treatment at
children. Pohybové tustroji 2007; 14 (1+2); 147-156

SULKO J., MARIK I., WISNIEWSKA M., ZEMKOVA D., KOZLOWSKI K.: Metatropic dysplasia - case
reports. Pol J Radiol, 73, 2008, No. 3, p. 1-4.

BARTLETT J. R., FRIEDMAN K. J,, LING S. C, PACE R. G,, BELL S. C.,, BOURKE B., CASTALDO G,,
CASTELLANI C., CIPOLLI M., COLOMBO C., COLOMBO ]J. L., DEBRAY D., FERNANDEZ A., LACAILLE
F., MACEK M. JR, ROWLAND M., SALVATORE F.,, TAYLOR C. J., WAINWRIGHT C., WILSCHANSKI M.,
ZEMKOVA D., HANNAH W. B, PHILLIPS M. J., COREY M., ZIELENSKI J., DORFMAN R., WANG Y,
ZOU F.,, SILVERMAN L. M., DRUMM M. L, WRIGHT F. A., LANGE E. M., DURIE P. R.,, KNOWLES M.
R.; Gene Modifier Study Group. Genetic modifiers of liver disease in cystic fibrosis. Journal of the
American Medical Association 2009;302(10):1076-1083 IF 31,7

BALASCAKOVA M., HOLUBOVA A., SKALICKA V., ZEMKOVA D., KRACMAR P., GONSORCIKOVA L.,
CAMAJOVA J., PISKACKOVA T., LEBL J., DREVINEK P., GREGOR V., VAVROVA V., VOTAVA F., MACEK
M. Jr Pilot newborn screening project for cystic fibrosis in the Czech Republic: defining role of the
delay in its symptomatic diagnosis and influence of ultrasound-based prenatal diagnosis on the inci-
dence of the disease. Journal of Cystic Fibrosis 2009; 8(3):224-227 IF 1,55

ZEMKOVA D., SMOLIKOVA L., FILA L., BARTOSOVA ]J., MACEK M. JR, VAVROVA V.: Factors influen-
cing the worsening of lung function between 16 and 18 years of age in Czech patients. Journal of
Cystic fibrosis 2009;8 (Suppl. 2), S 59 (235)

PETRASOVA S., DIRBAKOVA S., ZEMKOVA D., MYSLIVEC R., MARIK I.: Antropologické nacasovini
parcidlni epifyzeodézy k feSeni deformit u chlapce se spondylo-epi-metafyzarni dysplazii. Pohybové
astroji 2009; 16 (1+2): 64-72

ZEMKOVA D., SNAJDEROVA M.: Puberta v ambulanci pediatra. Pediatrie pro praxi 2009; 10(5):
289-293
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MARIK I, MARIKOVA A., HUDAKOVA O., ZEMKOVA D., MYSLIVEC R., HYANKOVA E., KOZLOWSKI
K.: Vrozené systémové vady pohybového ustroji: pokroky v diagnostice. Rheumatologia, 23, 2009,
No. 2, p. 33-41.

MARIK I, ZEMKOVA D., MYSLIVEC R., PETRASOVA S., HYANKOVA E., MARIKOVA A., HUDAKOVA
O.: Deformity dolnich koncetin u déti: diagnostika, monitorovani a 1é¢eni. VOX pediatrie, 10, 2010,
&. 7, 16-20.

MARIK I, ZEMKOVA D., MYSLIVEC R., PETRASOVA $., HYANKOVA E., MARIKOVA A., HUDAKOVA
O.: Nestejna délka dolnich koncetin v obdobi riistu: diagnostika, monitorovani a Iéceni Vox pediatrie,
10, 2010, &. 8, s. 22-29.

Pani Dr. Zemkovi je velmi odpovédna a spolehlivi, jedna vZdy s upfimnosti a citem pro
pfatelstvi, je laskavd a pfima k pacientdm, kterym se snazi dat nadé¢ji pfi nejisté prognoze
jejich rastu a feSeni vrozenych vad. DokdZe byt nadSend pro nové tvirci napady, je vstiicna
origindlnim védeckym poznatktim, ale vZdy stoji nohama na zemi.

Mila Dano, ze srdce Ti za sebe a jménem vyboru Spole¢nosti pro pojivé tkané
CLS JEP a za redak¢ni radu casopisu Pohybové ustroji prejeme pevné zdravi,
nové tvirci napady, v neposledni fadé mnoho radosti z vnoucku a spokojenost
v kruhu rodiny, ktera byla a je pro Tebe vzdy velkou oporou. Je nasi milou povin-
nosti predat Ti medaili za zasluhy o rozvoj oboru a védy Spolec¢nosti pro pojivé
tkané CLS JEP, kterou sis zaslouZila za svoji obétavou mnohaletou ¢innost a sili
pomoci détem s vadami pohybového aparatu a poruchami rastu.

doc. MUDr. Ivo Marik, CSc.
Prof. MUDr. Josef Hyanek, DrSc.

odb. as. MUDr. Miloslav Kuklik, CSc.

a Prof. Ing. Miroslav Petrtyl, DrSc.
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ZPRAVY ¢ NEWS

ZIVOTNI JUBILEA - ANNIVERSARIES

Doc. MUDR.VAcLAVY SMRCKA, CSc., - Sedesatilety

V listopadu letosniho roku oslavi Sedesité narozeniny
doc. MUDr. Viclav Smrcka, CSc. Sedlcansky rodik Viclav
Smrcka maturoval na gymnasiu v Sedl¢anech, vystudoval
1. LF UK v Praze. Od roku 1976 pracoval na chirurgickém
oddéleni OUNZ v Pfibrami. Atestaci z chirurgie L stupné
slozil v roce 1980. V témZe roce byl na zikladé konkurzniho
fizeni pfijat na Kliniku plastické chirurgie v Brné. Védecky
pracoval a je stile ¢inny v n€kolika smérech.

Od r. 1985 je ¢lenem svétové paleopatologické asociace
(PPA) se sidlem v soucasné dobé v Durmanu, Spojené
krilovstvi (predsedkyné Charlotte Roberts), pravidelné se
aktivné€ zucastiiuje evropskych kongresi této spolecnosti.

S rehabilita¢nimi pracovniky Kliniky plastické chirurgie
v Brné€ vypracoval konzervativni metody v 1é¢bé poranéni ruky. Po 7 letech tato price
byla ocenéna cenou rehabilita¢ni spolecnosti za rok 1988. V roce 1990 obhijil s doc.
MUDr. J. Samohylem, CSc. vyzkum ,Kontraktury ruky“. V r. 1989-90 stizoval 7 mésicu
ve Francouzském institutu chirurgie ruky v PafiZi a soucasné studoval paleopatologii
(choroby starych lidskych populaci na kostnim materidlu a mumiich) na Sorbonné pod
vedenim prof. Pierre L. Thillauda. V r. 1992 obhdjil aspirantskou disertacni prici a ziskal
titul kandidita véd. V letech 1993-1998 zastival funkci prezidenta Ceské a Slovenské
spolecnosti chirurgie ruky. V r. 1992 organizoval sympozium chirurgie ruky v Harrachové
spole¢né s doc. MUDr. K. Dlabalem s kterym byl roku 1994 pozvin na vyro¢ni konferenci
Americké spolecnosti chirurgie ruky do Phoenixu a Mayo Clinic v Scottsdale. Soucasné se
vzdé€laval v estetické chirurgii na Plastickém oddéleni university v San Diegu, soukromé
klinice Dr. Wooda v Los Angeles a svalové rekonstrukci na Univerzitnim pracovisti plastické
chirurgie v Torontu u prof. Maktelowa.

V roce 1995 vedl dalsi sympozium chirurgie ruky v Hradci nad Moravici spolu s prim.
MUDr. Cesanym. V r. 1999 s prof. I. Tattersallem vedl symposium “European Dietary Trends
from Past to Present” v ramci Hrdlickova kongresu. V roce 2001 habilitoval na 1. LF UK
v Praze. V soucasné dobé je ¢lenem Ustavu d&jin 1ékafstvi a cizich jazyki 1. Lékaiské fakulty
UK, kde vyucuje paleopatologii v ¢eském i anglickém znéni a déjiny 1ékafstvi. Na 1. LF UK
vyucuje také specielni plastickou chirurgii a chirurgii ruky v seminafich a postgradudlnich
kurzech.
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Doc. Smrcka je autorem vice nez 50 védeckych publikaci a spoluautorem 5 monografii
(napf. Flexory ruky, Extensory ruky). V zahranici je uznavana jeho kniha ,Trace Elements
in Bone Tissue“ vydana v roce 2005 v nakladatelstvi Karolinum. Ta zahrnuje dvacetilety
vyzkum stopovych prvka v kostni tkdni a rekonstrukce stravy z kosti za 7000 let ve Stfedni
Evropé.

Spole¢né s RNDr. V. KuzZelkou a Prof. MUDr. C. PovySilem, DrSc v nakladatelstvi
Academia vydali knihu ,Atlas chorob na kostnich prepardtech” (Atlas of Diseases in Dry
Bones). Za tuto publikaci obdrzeli Hlavkovu cenu za rok 2009 a cenu Komise pro 1€katské
obory rektoratu UK pro rok 2011.

Kolegu a pfitele Viclava Smrcku jsem poznal v rocel983 béhem stiZe na Klinice
plastické chirurgie v Brné€, kam mé pozval pan doc. MUDr. J. Samohyl, zabyvajici se mimo jiné
revmatickou rukou a vyzkumem pojiva. Vasek byl velmi Sikovny a trpélivy operatér. Mimo
plastiku a operativu rukou byl jiZ tehdy zapdleny pro paleopatologii, v které se zdokonaloval
za podpory antropologa pana Prof. Dr. Jelinka (Anthropos Brno). I ve mné€ vzbudil nadSeni
pro diagnostiku vrozenych vad koncetinovych a systémovych na archeologickém kosternim
materidlu. V roce 1995 rodinné divody ovlivnily jeho rozhodnuti prestéhovat se s rodinou

Viclav Smrcka (vlevo) pfi rekonstrukéni operaci ruky v Ambulantnim centru pro vady pohybového
apardtu, OlSanskd 7, Praha 3.
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zpét do Sedl¢an. V tomto roce se zapojil jako plasticky chirurg se zaméfenim na chirurgii
ruky do tymu Ambulantniho centra pro vady pohybového aparitu v Praze 3 v OlSanské 7.
Spolecné jsme rozvinuli planované ambulantni operace ruky a nohy, hlavné u vrozenych
vad. Osvédcena spoluprice plastického chirurga a ortopeda dovoluje provadét formou tzv.
jednodenni chirurgie i rozsihlé rekonstrukcni vykony. Doc. Smrcka se stal ¢clenem redakéni
rady casopisu Pohybové ustroji, clenem vyboru Spole¢nosti pro pojivové tkiné CLS JEP
a dodnes se pravidelné zucastiiuje odbornych akci této Spolecnosti. Spole¢né jsme vytvofili
nékolik uaspéSnych prednisek a publikaci, z kterych si cenim pfedevsim prace: Smrcka V,
Marik I, Svenssonova M, Likovsky J. Legg-Calvé-Perthes Disease in Czech Archaeological
Material. Clin Orthop Rel Res, 467, 2009, 1, p. 293-297.

S nadSenim se vénuje i psani beletristickych pfibéht a osudi zndmych i méné znimych
osobnosti, s kterymi se mél prileZitost setkat. Je autorem knih Stoleti neklidu, Trnitd cesta
feznika Tonika, Lotr po levici, lotr po pravici a spoluautorem Na staré fece, Cesko-italské
antologie Ditm u move, i humornych povidkovych sbornika Posviceni 3, Posviceni 6-

Doc. MUDr. Viclav Smrcka, CSc. je mezi svymi pfateli a spolupracovniky znidm jako
spolehlivy ¢loveék, velmi peclivy operatér, ktery je vidy ochoten poradit a pomoci svym
pacientiim, kolegiim i Zaktim. Umi raciondlné a s neobycejnym nadSenim feSit védecké
a odborné problémy. Po odchodu své milované Zeny Jany dokdzal GispéSné uvést do Zivota
své dva syny Viclava, Zdernika a dceru Alenu, ktefi mu jsou oporou a motivaci pro jeho
viestrannou profesiondlni a védeckou ¢innost.

Mily Vasku, jménem vyboru Spoleénosti pro pojivové tkané CLS JEP a jménem
redakcni rady recenzovaného ¢asopisu Pohybové ustroji Ti srde¢né piejeme do
dalsich let pevné zdravi, Zivotni elan a dalsi originalni védecké prinosy. Je nasi
milou povinnosti predat Ti medaili za zasluhy o rozvoj oboru a védy Spole¢nosti
pro pojivé tkané CLS JEP, kterou sis zaslouzil za svoji usilovnou mnohaletou
mezioborovou ¢innost.

Doc. MUDr. Ivo Marik, CSc. - vedouci redaktor ¢asopisu,
odb. as. MUDr. Miloslav Kuklik, CSc. - védecky sekretarf ¢asopisu

a prof. MUDr. PhDr. Eugen Strouhal, DrSc. - ¢estny ¢len Spole¢nosti
pro pojivové tkané CLS JEP
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Doc. MUDr. Viclav Smrcka, CSc. s profesorem Toshihiko Ogino, MD, PhD a jeho Zenou Tomoko pfi
jejich navstévé Prahy (14. 4. 2011).
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SMERNICE AUTORUM ¢ INSTRUCTIONS FOR AUTHORS

TEMATIKA PRISPEVKU

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

Redakce pfijima ptivodni price a kasuis-
tiky, souborné ¢lanky, které informuji o sou-
¢asném stavu v prislusnych oblastech souvi-
sejicich s pohybovym ustrojim a abstrakty
pfispévki z narodnich a mezindrodnich
konferenci, vénovanych hlavné pohybo-
vému ustroji. Pivodni priace a kasuistiky
doporucujeme publikovat v anglickém
jazyce. Rukopisy jsou posuzovany dvéma
(nékdy i tfemi) oponenty redakcni rady.

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

UPRAVA RUKOPISU

Rukopis se piSe v textovém editoru ve
formdtu doc nebo rtf. Pfipadné obrizky je
nutné dodat v elektronické podobé zv1ast.

Na titulni strané uved'te ndzev ¢linku
pod nim jméno autora, pfipadné autorq,
ufedni nazev jejich pracovist€¢ a konec¢né
adresu prvniho autora. U ¢eskych rukopist
uvadéjte nazev clinku a pracovisté také
v anglictiné. Na dalsi strané uvedte stru¢ny
souhrn (do 100 slov), ktery md informovat
o cilech, metodich, vysledcich a zavérech
prace, doplnény prekladem do anglictiny.
Za nim pfipojte nejvyse Sest klicovych slov
v ¢estiné resp. anglictiné.

Vlastni text je u ptivodnich praci obvyk-
le rozdélen na avod, material a metodiku,
vysledky, diskusi, zavér a pfipadné podé-
kovani. Souborné referity, diskuse, zpra-
vy z konferenci apod. jsou bez souhrnu
a jejich c¢lenéni je dino charakterem sdéle-
ni. Jednotlivé odstavce by mély mit alespon
¢tyfi radky.

TABULKY A OBRAZKY

Fotografie musi byt profesiondlni kvality.
Vyobrazeni se Cisluji v pofadi, v jakém jdou
za sebou v nisledujim v textu. Texty k obraz-
kim uved'te bud do mista pfedpoklidaného
umisténi v textu nebo na konec clinku.
U ceskych rukopisti uvddéjte texty k obriz-
kiim i v angli¢tiné. Obrdzky se dodavaji
v elektronické podobé v rozliseni 300 dpi
a uloZené jako typ TIFF File (*.tif) nebo JPEG
Bitmap File (*.jpg), tabulky, grafy uloZené
ve formatech Microsoft Excell (*xls) nebo
jako vektorové obrazky ve formdtech (*.eps,
*.cdr).
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Pojmenovani souboru

Nizev souboru by nemél obsahovat
znaky s diakritikou. Ddle by nemél obsa-
hovat znaky: ,.“ - vyhrazena pro oddéleni
jména a typu souboru, .. i ;% 1 2%
Pro lep$i nidslednou orientaci v zdplavé
soubort je vhodné v ndzvu souboru uvadét
verzi, jmého autora (bez diakritiky) a nazev
¢lanku (bez diakritiky).

LITERATURA

Seznam odkazii na literaturu se pfi-
poji v abecednim pofadi na konci textu.
Odvolani na literaturu uvadéjte ve vlastnim
textu prislusnymi Cisly v kulatych zavor-
kich O.

V seznamu citované literatury uvadéjte
udaje o knihdch v pofadi: pfijmeni a inici-
ly prvnich tfi autort s pfipadnym dodatkem
set al.“, nazev knihy, pofadi vydini, 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
zpusobem: pfijmeni a inicidly prvnich tfi
autord (u vice autoru piste za jménem tie-
tiho autora et al), nazev clanku, nazev
¢asopisu nebo jeho uznivana zkratka, ro¢-
nik, rok vydani, ¢islo, strany: SOBOTKA Z,
MARIK I. Remodelation and Regeneration
of Bone Tissue at some Bone Dysplasias.
Pohybové tustroji, 2, 1995, ¢. 1:15-24.

Prispévky ve sbornicich (v knize) se
uvadéji v pofadi: pfijmeni a inicidly prv-
nich tfi autort, nazev ¢lanku, editor, nazev
sborniku, dil, misto, nakladatelstvi a rok
vydani, strany ve sborniku (knize): MARIK
I, KUKLIK M, BRUZEK J. Evaluation of
growth and development in bone dys-
plasias. In: Hajni§ K. ed. Growth and

Ontogenetic Development in Man. Prague:
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ZPRAVY ¢ NEWS

OZNAMENI UMRTI
OBITUARY

VzroMINKA NA PROF. ING. StANISLAVA OTAHALA, CScC.

Zvz

Desatého zari 2011 bylo poslednim dnem
zivota Prof. Ing. Stanislava Otdhala, CSc.,
presidenta Ceské spole¢nosti pro biome-
chaniku a dlouholetého vedouciho Katedry
anatomie a biomechaniky FTVS UK. Odesel
po nékolikamési¢ni nemoci, uprostied
rozsihlé pedagogické, védecké a odbor-
né price. Jeho zZivotem prolinalo nékolik
,vasni a lisek“ - zejména liska k biome-
chanice, ldska k rodiné€, ke sportu a k jazzu.
V r. 1964, s kolegou Doc. V. Karasem, CSc.,
se intenzivné zaméfili na moderni trendy
rozvoje biomechaniky a pohybového apa-
ritu. Ve druhé poloviné 60. let se Prof. Ing.
S. Otdhal, CSc. zaméfil na technicky rozvoj
moderni biomechanické metodologie a na
budovini a provoz laboratofe biomechani-
ky. Pozdéji se vice zaméfil na biomechaniku
pohybového systému, zejména na kosterni
svaly (resp. na analogové modely kontrak¢éni
mechaniky svalu). V 80. letech intenzivné
spolupracoval na prvni Ceské monografii
Biomechanika (J. Valenta a kol., 1985) a aktivné pfispél k zaloZeni Ceskoslovenské spole¢nos-
ti pro biomechaniku.V 90. letech byl jmenovin pfedsedou Oborové rady (OR) Biomechanika
a Clenem VR FTVS UK.

Prof. S. Otdhal za svij profesni Zivot vychoval vice nez 30 doktorandii a ovlivnil stovky stu-
dentt jak pregradudlnich, tak také postgraduilnich. Z nich se pak celd fada stala jeho kolegy,
a to nejenom na UK, ale i v jinych vysokych skolach a AVCR. Byl to dusledek jeho upfimného
vztahu k lidem a k biomechanice, ktery byl velmi nakazlivy a soucasné€ i pfitazlivy jak pro
studenty, tak i pro jeho spolupracovniky. Svym postojem nakazil takto mnoho mladych lidi -
studentt a pfenesl na n€ to co je nejcennéjsi - lasku k profesi - biomechanice, ale i k lidem
kolem ni. Byl vice ne% deset let prezidentem Ceské spolecnosti pro biomechaniku a velkou
mérou se zaslouZil o pravidelné kondni mezinarodnich konferenci Human Biomechanics. Na
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svém pracovisti FTVS UK Praha patfil mezi nejvykonnéjsi Skolitele doktorandi a mimoradné
aktivnim feSitelem obdrzenych granti zejména od GACR, Ministerstva dopravy, Ministerstva
zdravotnictvi, MSMT, GAUK a dalSich, jejichZ pocet pfesahuje dvacet. Publikoval vice neZ
150 odbornych praci. Se svymi studenty a spolupracovniky se zacastnil desitek konferenci
na ndrodni i mezinirodni drovni po celém svété. VZdy prosazoval moderni, otevieny zpusob
spoluprice vSech pracovist, zabyvajicich se moderni biomechanikou na vysoké arovni.

Jeho kolegové, spolupracovnici i studenti ocenuji jeho moralni zdsady a kvality. Celym
Zivotem Prof. S. Otdhala, CSc. prolinal raciondlni smysl pro povinnost a sebekazen. Standu
jsme znali jako clovéka tvrdé pracujiciho, ¢inorodého a optimistického. V roce 2010 mu
byla udélena Spole¢nosti pro pojivové tkiné CLS JEP zlatd medaile za zasluhy o rozvoj védy
v oblasti pojivovych tkdni. Jeho velkou radosti byl uspéch v prici a spokojend rodina. Védecké
aktivity na FT'VS v oblasti biomechaniky, spolu s hlubokou liskou k rodiné a k fadé sportt,
mu daly plnou zZivotni ndplil. Standa svou rodinu a nds, jeho mnohaleté spolupracovniky,
opustil uprostfed nadéjnych tvircich myslenek.

Stando, dékujeme Ti za vSechny Tvé tviiréi pfinosy pro rozvoj biomechaniky svalové-
-kosterniho systému, dékujeme Ti za Tvé neformalni pritelstvi, za Tebou trvale vyzafovanou
pohodu a za Tvlij neutuchajici Zivotni optimismus.

Doc. MUDr. Ivo Marik, CSc.
predseda Spolecnosti pro pojivové tkané CLS J. E. Purkyné,

Prof. Ing. Miroslav Petrtyl, DrSc.
mistopfedseda Spolecnosti pro pojivové tkané CLS J. E. Purkyné,

Prof. Ing. Frantisek Marsik, DrSc.
¢len vyboru Spolec¢nosti pro pojivové tkané CLS J. E. Purkyné

Praha, 14. zafi 2011
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ABSTRACT

THE LOCOMOTOR SYSTEM IN
ADULTHOOD AND SENILITY. THE
INSUFFICIENCY AND PAIN IN THE
SPINAL AND HIP REGIONS. IS THE
PREVENTION POSSIBLE? (PART I)

Tomasz Karski, Jacek Karski:
E-mail: tkarski@neostrada.pl

Introduction

There is a number of problems appea-
ring in children. These are: the instability
of joints, the wrong axis of extremities, the
deformation of shoulders, spine and feet,
pelvis malposition. Adults suffer primarily
because of pain.

Material

In our Out-Patients Clinic we observe
an increasing number of adult patients
with problems related to pain in different
regions of the locomotor system. And the
question is why? It is due both the aging of
European and world population, in compa-
rison to decades ago, and to the life style
of the people in 20™ and 215 century. The
presentation is based on 100 cases of old
and senile patients treated in the years
2010-2011.

Problems of the spine

Many of our patients suffer because of
pain in the lumbar region, in the cervical
spine and in the whole spine. It is connec-
ted with the “seating position” at work and
at home, with the character of the job and
also with primary deformities of the spine.
Very often the pain in the “lumbar spine”
is the result of the childhood deformation

connected with the “anterior tilt of pelvis”
which was either rarely or never treated. In
orthopedics it is called by the name “dege-
nerative scoliosis”. Now we know that the
changes of the spine such as “degenerative
scoliosis” are the outcome of “C” II/A epg
or “S” II/B epg scoliosis. Also the pain in
the thoracic part of spine is connected
with stiffness of the spine, which is typical
for the IIIrd group of so-called idiopathic
scoliosis. The presentation provides infor-
mation about the diagnosis of the “pain
syndromes” and the possible treatment.

Problems of the hips

The hip joints need good stabilization
and a wide range of movements. The first
is achieved though proper development of
acetabulum, and the second through long
with proper angle of the neck of femur.
Hip dysplasia, Perthes disease, slipped
head of femur and other disorders and
deformities should be the obvious “aim for
the treatment”. But sometimes the therapy
is not sufficient. In adults there are very
often “imperfect hips” with small changes
in complex “acetabulum - femur head”
what make overstress for hip joint in stan-
ding, walking, running, climbing, going up
and down stairs. The presentation gives
information about the diagnosis and tre-
atment of such “imperfect hips”. A whole
physiotherapeutic program for prevention
of coxarthrosis was developed.

Conclusion

To prevent the “pain syndromes” in
spine and in hips in adulthood and seni-
lity it is necessary to implement a proper
treatment in children. When no treatment
undertaken in childhood, only physiothe-
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rapeutic program for “adults” is possible to
relive the pain.

References:

KARSKI T. Explanation of biomechanical etio-
logy of the so-called idiopathic scoliosis (1995-
2007). New clinical and radiological classificati-
on. Locomotor System 17, 2010, 1-2: p. 26-42.

ABSTRACT

THE LOCOMOTOR SYSTEM IN
ADULTHOOD AND SENILITY.

THE INSUFFICIENCY AND PAIN
IN KNEES AND FEET. IS
PREVENTION POSSIBLE? (PART II)

Jacek Karski, Tomasz Karski

Paediatric Orthopaedic and Rehabilitation
Department of Medical University in Lublin
Head: Prof. G. Kandzierski MD PhD

Email address: jkarski@vp.pl

Introduction

In children there are such problems as
instability of joints, wrong axis of extremi-
ties, deformation of shoulders, spine, feet,
malposition of pelvis. Adult people suffer
because of pain.

Material

In our Out-Patients Clinic we witness
more and more adult patients with prob-
lems connected with pain in different areas
of the locomotors system. And the ques-
tion is why? It is due both the aging of
European and world population, in com-
parison to decades ago, and to the life style
of the people in 20" and 21% century. The

presentation is based on 100 cases of old
and senile patients treated in the years
2010-2011.

Problem of the knee

Many of our patients suffer from the
pain in “knee region”. Patients are not
able to walk, to climb the stairs or to walk
downstairs. It is connected with the knee
joint (femoral - tibiae joint) and more
frequently with the patella - femoral joint.
The are two reasons for such situation
(1) bad axis of legs - varus or valgus posi-
tion of knee - which leads to arthrosis of
the knee, (2) instability of patella, wrong
axis of its movement, dysplasia of patella,
hyper - pressure syndrome of patella and
as follow arthrosis of the patello-femoral
joint. Both, the first and the second are con-
nected with the shortening (contracture)
of the tractus ilio - tibialis. The presenta-
tion gives information about the diagnosis
of such “painfull knee” and the possible
help for the patients. A whole program for
physiotherapeutic and treatment preven-
tion of arthrosis of knee and patella - femo-
ral joint is designed.

Problems of the feet

In children and in youth we can
observe such feet deformities as: pes val-
gus, pes planus, pes valgus rhigidus, pes
adductus. The most frequent deformities
in adults are hallux valgus, pes planus
transversus and very often the deficit in
plantar flexion of toes. This phenomenon
of “limited plantar flexion of toes” was
described in Polish and German ortho-
pedic journals as “flexion test of toes”.
The pathological test means - pain, prob-
lem in walking (exist insufficiency by
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propulsion), deformity. The presentation
informs about the “technique of the test”,
and gives recommendations for the physi-
otherapy.

Conclusion

To prevent the “pain syndromes” in
knee and in feet in adulthood it is neces-
sary to introduce the proper treatment in
the children. In “adults” only
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The talk is focused on clinical features
and teratogenic mechanisms of congeni-
tal absence of digits. At the beginning of
the process of formation of digits in rats,
the swelling of the limb bud is covered
with ectoderm and contains closely packed
mesenchymal cells. Mesenchymal cells
were distributed uniformly in the hand
plate. Starting on day 14, digital rays were

formed. On day 14.5, the digital rays were
almost completely formed.

In the hand plate, mesenchymal cell
proliferation occurs in the interdigital
areas and the mesenchymal cells migrated
to form the digital rays after they prolifera-
ted in the interdigital area.

During this process, the apical portion
of the ectoderm thickens and becomes api-
cal ectodermal ridge (AER). It is believed
that the apical ectodermal ridge acts as an
inductor of the digital rays.

Definitive forelimb territory is determi-
ned by the restricted expression of FGF10 in
lateral plate mesoderm. Then FGF10 expre-
ssion leads to induction of FGF8 expression
in the overlying surface ectoderm and initi-
ates limb bud formation. FGF8 in the ecto-
derm acts on the underlying mesoderm and
maintains FGF10 expression. It also induces
Shh expression in the posterior margin of
the nascent limb mesoderm.

In central polydactyly, syndactyly and
cleft hand, expression of FGF-8, BMP-4
and Shh was reduced but there was no
difference of expression of these factors
among these deformities. These findings
show that the early changes of abnormal
induction of digital rays are similar to those
of longitudinal deficiency.

On the other hand, the 5 members of
the Hox a and Hox d gene clusters are co-
-ordinately expressed in the developing
limb. Hox a 13 and Hox d 13, appear to
have a dominant effect on hand and foot
specification.

We thought the timing of the insult that
is called critical period is very important
for formation of congenital hand defor-
mities. The critical periods of ulnar and
radial deficiencies are just before limb
bud formation. That of central polydactyly,
syndactyly and cleft hand is just before the
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formation of digital radiations and that of
the constriction band syndrome is after the
digital radiations.

As central polydactyly, syndactyly and
cleft hand might be caused by the same tera-
togenic mechanism, Ogino et al. modified
the IFSSH (International Federation of the
Societies for Surgery of the Hand) classifi-
cation and added a new 4™ category that is
abnormal induction of digital rays. As a skin
manifestation, there are syndactyly and cleft
of the palm. As a skeletal manifestation,
there are osseous syndactyly, central poly-
dactyly, and absence of central finger rays,
and triphalangeal thumb. The deformities
of this category can be expressed with the
combination among these deformities.

They developed classification system
for longitudinal deficiency in which the
deformities are expressed with combina-
tions among the deformity of the forearm
bone, hand deformity, and elbow deformi-
ty. Most of the deformities belong to this
category could be expressed with these
combinations. The classification system
successfully reflects the multiplicity of the
deformities of radial and ulnar deficiencies.

Full text - see page 173-194.
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Introduction to the clinical picture

This conditions occur in various forms.
The most common situation: the problem
involves only the limbs (one, two, three
or four), contra-laterally or uni-laterally.
The anomalies range from mild congenital
ring constrictions of a digit(s) or limbs to
complete amputation of one or more digits
or limbs to major craniofacial and visceral
defects.

The absent parts are previously
multiple. Bilaterally symmetric findings
are not common. There is often observed
terminal digital fusion, so-called distal
pseudo-syndactyly, talipes 1:3 of whole
patients, and constantly lymfoedema below
the ring constrictions.

Accidentally and rarely the clubbing
of hands has been observed. Soft
tissues depressions may be manifested
in various areas of the body. The most
severe conditions include limb and
craniofacial anomalies. Abbreviation for
this combination is ADAM (Amniotic
Deformities, Adhesions, Mutilations).
Facial anomalies are described as atypical
cleft lip (obviously bilateral), midfacial
clefts, hydrocephalus, microcephalus
and anterior encephaloceles (multiple,
asymmetric). Occasionally were found
meningoceles.

There were note eye abnormalities -
following types: palpebral fissures
cleft or deformities, microphtalmia,
anophtalmia, corneal opacity. We noted
the nasal malformations and major visceral
anomalies as omphalocele and gastroschisis
in agreement with literature.
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Diagnostics

The diagnosis from clinical point of
view is specific, include differential and
prenatal diagnostics. Radiographs are
important for the amputations.

Intrauterine amputation must be
differentiated from those cases that are
genetically given (typical syndromology).
The systemic, mendelian genetics forms
are usually bilaterally symmetrical. The
rudimentary digits (buds) are often
present at the genetic determined forms.
Syndromologic syndactyly is constantly
proximal. Amnial syndactyly is obviously
distal located. Prenatal diagnosis is more
important for complex cases - so-called
ADAM complex.

The complex cases are associated
with the elevated alpha-fetoprotein and
acetylcholinesterase in amniotic fluid. The
diagnosis is facilitated with sonographic
and nuclear magnetic resonance (NMR)
examination.

Etiology

The basic defects and its considerations
are explained with help of more hypothesis.
The most plausible hypothesis about
amniotic band syndrome is that the foetal
deformities result from primary amnion
rupture without chorionic sac damage at
various stages of gestation. The timing
and location of the amniotic rupture
determined character of the abnormalities,
disturbancies and deformities, etc. The
placenta is often abnormal, too. This is
abnormal separation of amnion from
chorion. In some cases a band is attached
to the infant. The duration in severity
of compression by amniotic or chorionic
strands is relatively complicated process.

We recognise the first situation with
simple ring constriction and ablock of
venous and lymfatic drenage. Secondly,
other situation is interference with arterial
blood supply with subsequent necrosis.
This situation determine a disruption.
The disruption is in many cases modified
on the basis of thrombophilia presence.
There is presence of some forms of
thrombophilic mutations. Timing of this
failure is important: as earlier the rupture
arose, as more severe anomalies produce.
There is no evidence, that genetic factors
are involved in the etiology. Etiologic
factors leading to the amniotic disruption
have not been well identified. Only one
case report has been published 30 yrs.
ago following amniocentesis that was
done with exceptional large needle. This
needle probably might cause disruption
of amnion followed up formation of bands
and oligohydramnios.

The Frequency

The range of amniotic bands is 1:5000
to 1:10 000 newborns in the population.
In the literature there are hundreds of
case reports without correlation to the
amniocentesis. Both sex are equally
affected, no sex predilection has been
noted.

Prognosis and treatment

Both prognosis and treatment depends
upon the severity of diagnosis. Mental
retardation may occur only in cases with
more severe central nervous system (CNS)
involvement. The most severe examples
are aborted or stillborn, respectively. Some
infants have only cosmetic deformity,
while others suffer from amputations
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that require prosthesis fittings. The most
of ADAM complex die. We observed 15
individuals with amnial amputations which
require comprehensive interdisciplinary
care of specialists.

Key words: amnial bands, ADAM
complex, amputation
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Introduction

Congenital osteolyses are introduced
into the Osteolysis group (number 27) by
the Nosology and Classification of Genetic
Disorders of Bone, 2007 (17). These are:
Familial expansile osteolysis, Infantile sys-
temic hyalinosis, Mandibuloacral dyspla-
sia (type A and B), Progeria, Hutchinson-
Gilford type, Torg-Winchester syndrome,
Hajdu-Cheney syndrome, Multicentric car-
pal-tarsal osteolysis with and without
nephropathy. There are also acquired disor-
ders involving osteolysis: e.g. Buerger dise-
ase, burns, Raynaud disease, scleroderma,
psoriatic arthritis, JRA, hyperparathyroi-
dism, neuropathic syndromes, e.g. diabe-

tes, hereditary sensory and autonomic neu-
ropaty (HSAN), type I and IV.

There are over 50 congenital and
acquired disorders characterized by
osteolysis. In half of these conditions,
osteolysis is limited exclusively or
predominantly to the hands and feet
(acroosteolysis). Such diagnostic
significance is in the Hajdu-Cheney
syndrome (9, 16).

We present clinical and radiological
symptomatology of 4 osteolysis syndro-
mes - Familial expansile osteolysis (FEO),
Hajdu-Cheney syndrome (H-CS), HSAN
type IV and HSAN type I. On acase of
HSAN type I, we show the change of
the course of the disorder by long-term
administration of bisphosphonate and
vitamin D therapy (11). The same therapy
allowed a successful corrective surgery of
tibia in a female patient suffering from FEO.
The observed healing and remodelling of
the affected bones can be explained by
the complementary action of Alendronate
and Colecalciferol. Bisphosphonates
reduce osteoclast metabolism by inducing
apoptosis and inhibiting enzymes of the
mevalonate pathway (14). Vitamin D 3
decreases osteoclastogenesis by decreasing
the pool of osteoclast precursors in the
bone marrow, and exhibits a certain degree
of anabolic action (13). Signalling via the
Vitamin D receptor tends to stabilize and
normalize bone turnover through anti-
resorptive and anabolic mechanisms.

Case reports

Familial expansile osteolysis (FEO,
MIM174810) is a rare syndrome which was
observed worldwide in only three kinships
and in two unrelated American individuals
(12, 18, 8). Molecular pathology was
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localized to gene locus 18q22.1 Mutations in
the TNFRSF11A gene affecting the peptide
of receptor activator of factor kappa B were
discovered by Johnson-Pais et al in 2003
(5), Hughes et al. (3) and Whyte et al.(18).
We report a patient with familial expansile
osteolysis from the Czech Republic, not
related to the previously reported cases.
This patient’s extraordinary clinical
course does not conform to the ordinary.
Her radiographic bone involvement was
unusually extensive, involving most of the
peripheral skeleton and the skull. This
case documents that familial expansile
osteolysis is not only a disease of adults but
does occur in childhood (8).
Hajdu-Cheney syndrome (H-CS) is
arare genetic disorder whose hallmark
is acro-osteolysis, shortening of terminal
phalanges and generalized osteoporosis
(6, 16). We reported three members of
an Armenian family with Hajdu-Cheney
syndrome (9). The history suggested that
five other members of the family were
also probably affected. This disorder is
important for the radiologist because
distinctive radiographic findings make the
diagnosis possible before clinical signs and
symptoms are fully developed. Additionally,
radiographic examination is essential in all
patients suspected of H-CS for confirmation
of the clinical diagnosis. Radiographic
examination also detects complications
of the syndrome not evident on clinical
examination. Severe osteoporosis of lumbar
spine and osteopenia of femoral necks
was proved by densitometry. From this
reason the treatment with antiresorptive
drugs (bisphosphonates) was introduced
in 4 members of this family and high
bone turnover was normalized. Early
loss of teeth and alveolar bone atrophy
significantly affected the quality of two

adult patients. We published a case report
and described the process of providing
a patient with a complete denture in a less
typical manner, with emphasis on retention
and stability in the case of extreme atrophy
and osteoporosis of jawbones, which
are associated with this syndrome (2).
A reconstruction of lower jaw by dental
bone implants is discussed from aspects
of both possible osteolysis due to H-CS
and osteonecrosis of jaws because of long
term bisphosphonates therapy. From the
point of molecular diagnostics there was
performed whole exome resequencing on
aselected set of affected patients. One
protein-coding gene, NOTCH2, carried
heterozygous truncating variants in all
patients and their affected family members
(7). Results of this study replicate recently
published studies of H-CS and further
support this as the causal gene for the
disorder (4, 15).

Painless fractures with delayed healing
or abnormal callus formation require
exclusion of asystemic disorder. We
reported a 9-year-old girl with Hereditary
sensory and autonomic mneuropathy
type IV (HSAN4) who developed bone
changes in the hind foot after a protracted
healing of atiba fracture. Osteomyelitis
was considered as a possible cause of
destruction of the tarsal bones. Negative
sweat test documented anhydrosis (10).
Late diagnosis in our patient occurred
because of an unusual clinical course of
the disease. Bisphosphonate and vitamin
D therapy was introduced but osteolysis
of the left foot, distal tibia and severe
lymphoedema was indication for below
knee amputation.

Hereditary sensory and autonomic
neuropathy type I(HSAN1, Acropathia
ulceromutilans familiaris, Thevenard
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syndrome 18) is arare neurologic
condition, little known to radiologists,
as the neurologic and skin abnormalities
precede the radiographic changes by
months or even years. We report a patient
with a clinical history of HSAN1 whose
progressive, destructive bone changes of
the foot were not only controlled but to
adegree reversed by the administration
of bisphosphonates (Alendronate) and
vitamin D (Colecalciferol) (11).

Conclusion

The authors believe that combined
bisphosphonate and vitamin D therapy
may be useful in other bony disorders
chracterized by osteolysis and osteoporosis
(8,9, 10).

Key words: osteolysis syndromes,
Familial expansile osteolysis, Hajdu-
Cheney syndrome, Hereditary sensory and
autonomic neuropathy type I, type IV
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Authors summarize longstanding expe-
rience with the diagnosis and comprehen-
sive treatment of skeletal dysplasias (SD).
SD comprise the main part of constitution-
al disorders of skeleton. Primary SD result
from mutated genes that are expressed in
chondro-osseous tissue. Secondary SD are
caused by abnormalities of extraosseous
factors with secondary effects on skeletal
system i.e. metabolic, enzymatic and hormo-
nal disorders. Incidence is estimated 0.30-
0.45 per 1000 live birth. Rapid advances
have been made in identifying chromo-
somal locus and/or the molecular changes
responsible for definition of conditions
that help further understand the pathogen-
esis of individual disorders. Treatment is
mostly still symptomatic based on interdis-
ciplinary approach. Orthotic and surgical
treatment comes out from biomechanical
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knowledge of growth. The main aim is cor-
rection of long bones and spine deformi-
ties, shortening and/or lengthening of long
bones and reconstruction of hand and foot
malformations (by physiotherapy, bracing,
surgical procedures, etc.) and bone metab-
olism (e.g. calciotropic drugs) with the aim
to achieve an individual ideal peak bone
mass and optimal biomechanical proper-
ties of skeleton in adulthood. During 16
year existence of the Ambulant Centre
for Defects of Locomotor Apparatus in
Prague the authors diagnosed 101 nosolog-
ic units of SD in a group of more than 500
patients. The group of patients with SD
was classified according to the 7% version
of Nosology and Classification of Genetic
Skeletal Disorders (2006). The lecture is
supported by overview of diagnostic and
therapeutical achievements.

Key words: skeletal dysplasias, genetic
diagnosis, classification, comprehensive
treatment.
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Introduction and aims of the study

The aim of our study was investigation
of the role of chosen muscles of lower limb
in different types of the take-off. Level of
antagonist's co-contraction and pre-activa-
tion was measured and calculated in com-
parison between specific tasks.

Mehods

Surface EMG (Megawin Electronics)
was used to measure muscle activity of
seven lower limb muscles: tibialis ante-
rior, soleus, gastrocnemius medialis, glu-
teus max., vastus medialis, rectus femoris
and biceps femoris (long head). Raw sig-
nal from muscles (sample rate 2000 Hz)
was bandpass filtered (20-1000 Hz), recti-
fied and smoothed using moving average
(25 ms).

Information about applied force was
obtained from force plate (Kistler 3D, 1000
Hz). Qualisys system was used for kinemat-
ic analysis of lower limb movements during
pre-take-off and take-off phase. Markers
were placed on skin on palpable structures
defining corresponding segment.

Ten experienced male athletes (over
6000 points in decathlon) took part in
a laboratory measurement. They were per-
forming following activities with natural
step in the force plate, running, accelerat-
ing running (first and second step), long
jump and high jump take-off from 6 strides
approach and hurdle clearance.

Results

Differences in single components of
contact force as well as in contact time
were identified in each activity. Timing of
muscle activation was similar in all activi-
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ties for each subject, variance was observed
in level of pre-activation. High level of pre-
activation was observed for long jump and
high jump. Level of pre-activation showed
positive correlation with produced vertical
force-impulse.

Tibialis anterior muscle was mostly in
co-contraction with soleus or gastrocne-
mius muscles. Co-contraction in knee joint
was observed only at six subjects.

Discussion

Inter-individual differences were found
in take-off performance of the athletes. The
most important findings are that some indi-
viduals use different strategies in motor
control such as muscle substitution in play-
ing the role of the main actor in specific
joint movement (for example gluteus and
hamstring substitution in hip extension).

Perfect timing of muscle activation
(onset/offset time) seems to be crucial for
mechanical efficiency of take-offs.

Also important role play the pelvis and
core stabilizers such as abdominal and
back muscles that were not included in our
study. Another important mechanism miss-
ing in complexity of the study was missing
swing segments analysis.

Conclusions

Complex movement activities such as
jumps cannot be examined without under-
standing the role of single actuators in
cooperation with others.

co-contrac-
EMG,

Key words: take-off;
tion, pre-activation, kinesiology,
dynamometry
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Based on clinical and experimental stu-
dies, Ogino et al. modified the Swanson
classification in 1986. This Classification
of Congenital Hand Anomalies“ by Ogino
et al. has been updated and was adopted
by the Japanese Society for Surgery of the
Hand in 1996. Later was internationally
accepted as "Modified IFSSH (International
Federation of the Societies for Surgery of
the Hand) Classification”.

Ogino et al. delineated the new 4t
category ,Failure or abnormal induction of
digital rays“. Category 8 includes generali-
zed skeletal abnormalities and hand defor-
mities as a part of syndrome. Category 9
includes other hand deformities including
unclassifiable cases.

In Swanson’s classification, transverse
deficiency, atypical cleft hand are classified
into failure of formation of parts, brachysyn-
dactyly is classified into undergrowth, if it is
associated with pectoral muscle absence, it
is classified into generalized abnormalities
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as Poland syndrome. However, these defor-
mities seem to be developed as morphologi-
cal variants of symbrachydactyly. Therefore,
in modified classification, these deformities
are included in transverse deficiency as an
item of failure of formation of parts.

On the other hand, in Swanson’s classi-
fication, typical cleft hand is classified into
failure of formation of parts, syndactyly
into failure of differentiation of parts, and
polydactyly into duplication. And there is
no item of cleft on the palm without absen-
ce of the digit. However, these congenital
deformities may appear when the same
teratogenic factor acts on embryo at the
same developmental period.

Therefore in Ogino modified classifica-
tion, they are included in the same catego-
ry of an abnormal induction of digital rays,
i.e. as the fourth new category.

In the 4™ new category, hand deformi-
ty can be expressed with combination of
different manifestations as in constriction
band syndrome. When they use this modi-
fied classification, the deformities, which
belong to the same category would not
be classified into the separate categories.
This is a profitable point of this modified
classification. The concept of abnormal
induction of digital rays seemed useful for
classification of congenital hand differen-
ces. Because they could describe the mul-
tiplicity of the deformities in this category
with these combinations as they could
do according to their system in radial and
ulnar deficiencies.

In order to validate if the concept of
an abnormal induction of finger rays is
useful, Ogino et al. analysed 125 patients
186 hands of abnormal induction of finger
rays.
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Introduction

Basal cell carcinoma naevus syndrome
(BCNS) has been first described by Gorlin
and Goltz in 1960. The syndrome inclu-
ded typical facies with enlarged calvaria
together with other anthropometric and
anthropogenetic specific symptomatology:
ocular, skeletal, skin, central nervous and
endocrine systema are involved.

BCNS is an autosomal dominant malig-
nancy associated diseases characterized
many symptoms and signs: multiple basal
cell carcinoma of the skin, jaw keratocysts,
skeletal, and other malformations. In the
past were reported the location of the gene
for BCNS to chromosome 9q by linkage
analysis using microsatellite DNA polymor-
phisms in nine kindred with BCNS from
Germany, Sweden and Czechoslovakia
(Reiss et al. 1991, 1992).
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Altogether, 85 individuals were analy-
sed, 33 of whom were classified as affec-
ted. Linkage was obtained for D0S12 and
D9S53. All families analysed showed lin-
kage, indicating genetic homogeneity.

DNA analysis from patients with BCNS
(using DNA probes) delineate a region
of overlap in which the gene, or genes,
responsible for this conditions were loca-
ted. A number of loci and possible candi-
date regions were in the past excluded:
APO-B, D8S88, D17530, D175250, D215120,
D21S156, D21S167. The gene was located at
9933 and shows high degree of complete
penetrance with variable expresivity.

Heredity

Recent work in molecular genetics has
shown BCNS to be caused by mutations in
the PTCH 1 (so-called patched) gene found
on chromosome arm 9q, which encoded
spatched receptor®. Its role is negative feed-
-back to signalling pathway named sonic
,hedgehog*.

The incidence

The approximate common prevalence
is reported to be 1 case per 50 - 164 000
persons. BCNS has a higher incidence in
Australia (more as 1:50 000 live birth).
The prevalence is likely to be considerably
higher in individuals younger than 20 years
who are present with basal cell carcinomas
(BCCs) (1:200).

Clinical picture

The syndrome is present (inherited)
at birth and most common manifests itself
with either BCCs (usually multiple) occu-
ring at a young age (third decade or earlier)

or odontogenic keratocysts, presenting in
the second or third decade. BCCs lesions
may develop on the basis of palmar or
plantar pits.

Findings usually seen in the syndrome,
such as jaw cysts, BCCs, calcification of the
falx and ovarian fibromas, develop more
commonly with increasing age in the indi-
vidual who is affected. Radiological abnor-
malities, such as bifid ribs, or asymptomatic
findigs, such as palmar pits, may be present
at a higher frequency in childhood, these
finding may be helpful in making an early
diagnosis. Many of the features of BCNS
present as signs rather than symptoms.
Calcification of falx cerebri diagnosed with
AP radiograph is present at 100 %.

Oncogenetics

BCNS has been known to coincide with
different forms of other neoplasm. Most
sporadic BCCs arise in small numbers on
sun-exposed skin of people over age 50, alt-
hough younger people may also be affected.

BCCs are the most common finding in
the syndrome. Patients older than 40 years
have BCCs in 100 %. BCCs are the most
common on the face, the neck, and the
upper part of the trunk, but they are also
increased in relatively sun protected areas.
Although some lesions may become aggre-
ssive, in most cases are not. Some BCCs
lesions at BCNS may be small and resemble
milia, small nevi, tags, or hemangiomas.

Other tumours, including fibrosarco-
ma, rhabdomyosarcoma and meningioma
may be increased in frequency in per-
sons with BCNS. According to the authors
knowledge, adenoma of parathyreoid
gland has not been described in patients
with BCNS before our report (4, 5).
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This is the first report of interesting
coincidence of BCNS and adenoma of para-
thyreoid gland. Exists the variable expre-
ssion of neoplasm as meduloblastoma,
seminoma, ovarian fibroma or fibrosarco-
ma, meningioma, cardial or renal fibroma,
leiomyosarcoma, hamartoma, rhabdomyo-
sacroma and Hodgkin s disease and many
others (about sixty sorties of the tumours
by the BCNS is described). The main group
counts 40 - 45 sorties.

The tumours of endocrine tissues are
extremely rare in BCNS.

The diagnosis: Diagnosis of BCNS is
made by having 2 major criteria or 1 major
and 2 minor criteria. Major criteria consists
of the following: 1. More than 2 BCCs or 1
BCC in a person under 20 years, odontoge-
nic keratocysts of the jaw, 3 or more palmar
or plantar pits, calcification of the falx cere-
bri, bifid, fused or splayed ribs, first degree
relative with BCNS. Minor criteria include
the following: macrocephaly, congenital
malformations, such as cleft lip or palate,
frontal bossing or hypertelorism, other
skeletal abormalities as Sprengel deformi-
ty, pectus deformity or syndacytyly, radio-
logical abnormalities, such as bridging
of the sella turcica, vertebral anomalies,
modelling defects or flame shaped lucen-
cies of hands and feed, ovarian fibroma or
medulloblastoma.

Genealogical method - conclusions

We described 12 families with BCNS,
together 24 afflicted examinated persons.
The most - 9/12 of families indicates
autosomal dominant genetic transmissi-
on through two (4 of the families) or
three generations (4 of the families). The
minority of families 4/12 are presented as
probably fresh new first mutation or theo-

retically gonadal mosaicism. All new fresh
mutations of children originated from
fathers over 40 years of age.

Molecular genetics methods -
conclusions

The diagnosis was carried out with
help molecular diagnostic methods. Cases
of 2 families were diagnosed at the 2nd
Medical Faculty (MUDr. A. Krepelova,
PhD.), cases coming from 10 families were
investigated in the Institute Bergonia,
Bordeaux (Ass. Prof. Dr. P. Gory, PhD.)
with the assistance of the direct molecular
analysis. 10 families were investigated with
help of the linkage analysis in 1990 - 1992
(Dr. Andre Reis, PhD., Freie - Humboldt
University, Berlin, Germany).

Clinical picture - conclusions

The 50 % of our patients have the first
symptomatology in the orofacial area. All
radiological investigated patients have the
calcification of the falx cerebri.

The main symptom is the occurrence
of multiple BBC, particularly on the face,
neck and upper trunk (100 %). Major sym-
ptoms of our patients include recurrent
jaw keratocysts (the presence at 91.6 %, the
recurrence after surgery 50 %).

The numerous skeletal anomalies we
observed clinically and/or radiographic
examinations and are constant (e.g. bifid
or fused ribs 100 %).

We mentioned some of an increased
incidence of malignancies, such as
medulloblastoma - 1 case, meningioma - 1
case, various sacromas (2 cases, 1 lethal).
The benign conditions are commonly
described (100%), e.g. all females ovarian
fibroma. One case of ovarian carcinoma
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was noted and operated in the pregnancy
(4). 2/3 of patients have cardiac and renal
tumours as leiomyomas and hamartomas.
We noted unusual case of primary hyperpa-
rathyreoidism (adenoma) in a women with
the BCNS (4).

All patients had macrocrania, wide
bicristal diameter and small distantia bia-
cromialis.

Discussion

Ocular findings include congenital
blindness due to corneal opacity and cata-
ract or glaucoma, occurring in 10 - 15 %
patients (nobody in our cohort). Cleft lip
or palate occurs in 3 - 5 %, we described
only 1 case of CLP from 24 patients.

Odontogenic keratocysts are seen in
74-80 % patients by literature, in our group
in 92 %. Our patients have the first pro-
blems with keratocysts approximately at 10
years of age (in literature after age 7 year).
They are more common in the mandible
(all of our patients, in the literature 66 %)
than in the maxilla - 33 % (in agreement
with our cohort). No isolated observation
in maxilla were observed.

Skeletal abnormalities included rare
polydactyly of the hands or the feet (nobo-
dy from our cohort), hallux valgus (50 % of
our patients), pectus excavatum or carina-
tum 4/24).

Skin syndactyly between 27 and 3
fingers are constant. Sprengel deformity of
the shoulder occurs in 5-10 % of patients,
by us only one case (4.5%). A short fourth
metacarpal may be seen in higher frequen-
cy (60 % of our patients), although 10 % of
healthy persons also show this sign.

Genitourinary system findings include
bilateral calcified fibromas of ovaria, which
are found in 14-24 % of women in the litera-

ture, by us at 25 % women. The first case of
parathyreoid adenoma in patient suffering
with BCNS was described in 2000 (4).

Management of the disease included
genetic counselling, comprehensive tre-
atment and prevention.

According to literature 30 % of pro-
bands have a de novo mutation.

Treatment of the BCNS is provided by
specialists experienced with the condition.
Surgical excision of keratocysts should be
done as soon as possible. Treatment of
BCCs ensures complete eradication and
preservation of normal tissue to prevent
disfigurement. Surgical treatment of ovari-
an fibromas requires preservation of ova-
rian tissue.

Key words: Basal Cell Naevus
Carcinoma Syndrome, signs, oncology,
molecular diagnostics
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Introduction

Discovery of X-rays in 1895 became the
basis for diagnosis of skeletal defects and
bone disorders and for development of
classifications and nomenclatures.

Dysostoses (DYS) are skeletal
malformations that occur singly or in

combination. They are static and occur
during blastogenesis (1% eight weeks).

Skeletal dysplasias (SD) in comparison
with DYS present after embryonic period
and typical is general skeletal involvement.
SD continue to evolve as aresult of
active gene involvement throughout life.
Incidence of DYSis 0.1 - 1: 1000, incidence
of SD 0.30 - 0.45 : 1000 live birth.

In sixty years of 20™ century
prominent merit on classification
development of congenital limb defects
had R.O’Rahilly, Ch. Frantz, S. Temtamy
aV.A. McKusick. Classification system of
congenital limb defects based on specific
embryologic failure worked up Alfred B.
Swanson in 1964 and 1966. In 1976 he
published Classification of congenital limb
malformations (division into 7 groups) and
it was accepted as a standard nomenclature
by World Health Organization in 1978.
Later in 1997 Toshihiko Ogino on the
basis of clinical and experimental studies
modified Swanson’s classification.
The current modified classification of
congenital hand deformities according to
Ogino was accepted in 2000 by IFSSH.
He included anew category. Failure or
abnormal induction of digital rays. These
both classifications did not specified
a group/category Generalized skeletal
abnormalities and syndromes.

International Nomenclatures of
Constitutional/Intrinisic Diseases of Bones
was elaborated by committed paediatric
radiologists in 1969 in Paris. From that
time afew new versions were published.
Only in the first 3 versions were chaotically
included dysostoses with predominant
involvement of limbs. Into the 6™ and 7%
version genetically determined dysostoses
have been included (only those which have
an identified chromosomal locus).
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Methods

Diagnostics is based on clinical, anthro-
pological, genetical, radiological and mole-
cular genetical examination. The group
of patients with SD and generalized limb
defect was classified according to the 7%
version of Nosology and Classification
of Genetic Skeletal Disorders (2000).
(Andrea Superti-Furga, Sheila Unger, and
the Nosology Group of the International
Skeletal Dysplasia Society. Amer. J. Med
Genet., 143A, 2007, p. 1-18).

Results

During 17 years existence of the
Ambulant Centre for Defects of Locomotor
Apparatus in Prague the authors diagnosed
a cohort of 101 nosologic units (categorized
into 34 groups) that contains 501 patients
with bone dysplasias, dysostoses and
genetic disorders. For these patients the
comprehensive treatment is carried out. The
list of diagnoses were published in papers in
the journals Rheumatologia (23, 2009, No.
2, p.33-41), Locomotor System (16, 2009
Suppl., No. 1+2, p.117-23). The lecture
is supported by overview of diagnosed
Generalized skeletal abnormalities (group
VII or category VIII). A few therapeutical
achievements are presented as case reports.

Conclusion

Symptomatic comprehensive treatment
is focused on achievement the best
function (range and/or arc of joint motion,
grasp, equality of limbs), stability and gait
stereotype and at the second place on
aesthetics. Indications and surgical timing
is often completely different (individual)
in generalized deformities in comparison

with isolated limb defects. Individual app-
roach with the highest ethics to every case
and family is very important.
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Introduction

The influence of iliotibial band (ITB)
contracture to knee and patella has been
studied and observed for a number of years
now by our Departament. Shortened ITB
can cause: knock knee, patella dislocation
and even hyperpressure of the patella syn-
drome. In 1997 we introduced operative
release of ITB as a treatment of the valgus
knee deformity. Followed by cases with
a knock knee accompanied by patello-
femoral instability and then on patients
with accompanying hyperpressure of the
patello syndrome.

For many years we also shortened the ili-
otibial band (ITB), namely in proximal part
of this tissue during operation of the dys-
plastic or dislocated hips. Such operation
took place in program of Zahradnicek -
Colonna procedure (1954-1970), hip
reconstruction according to Salter, Dega
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or Pemberton procedure (1970-2011), and
operative detorsion osteotomy according
to Dega/Salter procedure (1970-2011).
After shortening of ITB in its proximal part
the stabilisation of the hip join was much
more stable and the following develop-
ment of the hip joint was proper and suc-
cessful. Anatomy and function of the knee
and thigh of the goats and sheep are similar
to human. These are quadrupeds, often
used for research and experimentation in
a number of features, such as pathophysiol-
ogy and studies of the knee, muscle, fascia
and ligaments around the knee joint and
limb. Medical literature features examples
of current research being made on goats
and sheep as related to repair of knee liga-
ments, cartilage, measured tibia-femoral
forces, as well as measurements of the
patellar tendon force. However, there are
no publications regarding axis of the limb
and the impact of contracture or relaxation
of ilio-tibial band with the influence on the
axis of the knee.

Objectives of the study

The aim of research is to examine
whether the change in abnormal tension
of the ilio-tibial band will have an influ-
ence on the axis of the knee: shortening
of the ITB was supposed to increase valgus
knee and elongation of the ITB - valgus
reduced. Examination of fully grown sheep
would show, if the change of length of ITB
(surgical made contracture or relaxation)
effects the changes of axis of the knee. This
experiment will let us see how the axis
of the limb is developing in pathological
conditions of fascia late and iliotibial band.

Material and methods

Twelve Polish Lowland Sheep breed
were selected to our study. All were ope-
rated on the left hind leg. In six sheep
lengthening of the ITB, in other six shor-
tening of the ITB has been performed. The
opposite legs were treated as control. We
have operated the I'TB in young sheep (5-6
months old). The radiological examination
of the effect of surgery (release or shorte-
ning) was performed after 4 months (at
age of 9-10 months old) when the sheep
were fully mature.

The results of the study

All 12 sheep were tested. Normally, the
physiological position of the sheep hint
leg is varus. In the group where ITB was
released, the varus position of the knee
increased, in comparison to the opposite
leg. In the group where I'TB was shortened,
the varus of the knee decreased, in com-
parison to the opposite leg.

Discussion

In literature, sheep and goats were used
by researchers to test various functions
of knee’s elements as ACL reconstruction
researches, tibio-femoral joint contact for-
ces, patellar tension band reconstruction
(Oster D.M., Tayor W.R., Zierren H.U.). As
for now, other authors have neither shown
similar research on animals nor have they
published any material concerning the
ilio-tibial band function. Our experiment
on sheep confirms clinical observations
considering release of the ITB in human
patients which was published in Journal of
Locomotor System among other journals.
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Conclusion

1. In sheep the physiological position of
the knee is varus.

2. Ilio-tibial band elongation or shorte-
ning has influence to the axis of the
knee in sheep: ITB elongation resulted
in the varus increasing, shortening it
results in varus decreasing.

3. Elongation of the ilio-tibial band or
release of contracture of ITB seems to
be an easy and effective method for
correction of a knock knee.

4. Shortening the ilio-tibial band can
be used in the correction of a bow
leg - these are theoretical considera-
tions - never researched so far in our
Department.

5. Studies have confirmed that sheep are
very useful to explore limb axis and the
knees function, ITB function in compa-
rison to humans.
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Abstract

Differentiation of pathological and
physiological conditions is important
in growth of lower extremity children.
Axial leg deformities around the knee
joint are a consequence of alot of con-
genital and acquired musculoskeletal affec-
tions. In children we prefer permanent
partial epiphyseodesis. Timing of this
procedure is based on the prediction of
remaining growth. Valgosity or varosity
of knee joints were assessed by tibiofemo-
ral angle. Flexion knee deformities were
assessed by protractor and verified by
photography. Epiphyseodesis was made in
a cohort of 40 patients aged 8.4-16.5 years.
Tibiofemoral angel was normalized to 5.26
+ 1.57° (range from 3° till 8°). Permanent
results are presented.

Keywords: epiphyseodesis; deform-
ity correction; anthropometry; remaining
growth
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Introduction

Angular deformities of lower extremi-
ties are common during childhood and
usually make serious concern to parents.
Most commonly these deformities rep-
resent normal variations of lower limbs
development and need no treatment
except for observation and reassurance of
the parents.

Genu varum (bow legs) are normal in
newborn and infants. Maximum varus is
present at 6 to 12 months of age. When
the infants begin to stand and walk (18-24
months) the lower limbs axes gradually
straighten themselves. The further normal
development is that the knees gradually
drift into valgus (knock-knee). The valgus
deformity is maximal at around age 3-4
years with average tibiofemoral angle of
12 degrees (Arazi 2001). Valgus deformity
spontaneously corrects itself by the age of
7 years.

Orthopaedic surgeons are consulted
regarding awide variety of paediatric
problems including angular deformities
of the lower extremities. Bow legs after
2 years of age are considered abnormal.
Great angles (genu valgum) after 7 years
of age need more evaluation because of
many pathologic reasons like: Blount’s dis-
ease, Tibia vara, Rickets, Achondroplasia,
Osteogenesis imperfect. Periarticular angu-
lar deformities of legs belong to a pheno-
type of alot of skeletal dysplasias. Genua
valga and genua vara, are common clinical
findings in overweight (obese) children
and in children with joint hypermobil-
ity. Flexion contractures of knees are diag-
nosed at children with cerebral palsy, spina
bifida, unknown neuromuscular and tera-
tologic syndromes, etc.

While some of the deformities are phy-
siological and require only parental control
other may be more serious or require surgi-
cal correction osteotomy is one of the choic-
es of surgical interventions. Another option
may be less invasive epiphyseodesis. While
osteotomy is necessary for rotational correc-
tions, angular corrections may be achieved
by several techniques of epiphyseodesis.

Treatment strategy and the choice
of the most suitable method depend on
prediction of the final growth. In chil-
dren we prefer permanent partial epi-
physeodesis (medial, lateral or ventral).
Hemiepiphysiodesis (hemiphysiodesis) is
a method of choice for correction of angu-
lar periarticular deformities and that is usu-
ally indicated at the end of growth spurt.
Timing of this procedure, that belongs to
minimally invasive surgery, is based on the
prediction of remaining growth.

Methods and Patients

Prediction methods are based on auxo-
logical (Mc Cammon 1970, Moseley 1988,
Pritchett 1993), radiological (Robinow
1982) and orthopaedic literature (Shapiro
2001, Culik 2002, Marik 2000).

Timing of epiphyseodesis is the most
important and depends on correct determi-
nation of bone age. Bone age (Greulich Pyle
and Tanner Whitehouse Method 3 (Tanner
2001)) was evaluated before surgery.

Remaining growth was predicted accor-
ding to both methods, Pritchett (Pritchett
1993) and Anderson, Green and Messner
(Anderson 1963). Resulting lower limb axis
was compared with the prediction and
remaining growth after epiphyseodesis.

Valgosity or varosity of knee joints were
assessed by tibiofemoral angle (anthropo-
metric measurement according to Culik
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and Marik (Culik 2002), special photogra-
phic method (Dirbakova 2008)), and inter-
malleolar or intercondylar distances, resp.

Flexion knee deformities were assessed
by a protractor and verified by photographs.

Partial epiphyseodesis was carried out
by boring of a part of a growth plate using
an X-ray intensifier for its identification
(Macnicol 1992).

Partial epiphyseodesis was made in
a cohort of 40 patients (46 epiphyseode-
sis) 8.4-16.5 years. Diagnoses have inclu-
ded idiopathic, metabolic, neuromuscu-
lar, genetic, traumatic and developmental
diseases.

Results

Partial epiphyseodesis was made
in a cohort of 40 patients aged 8.4-16.5
years. Total of 46 epiphyseodesis surgeries
has been done. Medial or lateral hemie-
piphyseodesis (deformity correction in
a frontal plane) was done in 34 patients,
and ventral hemiepiphyseodesis of distal
femur (correction of flexion deformity in
sagittal plane) was carried out in a cohort
of 12 patients.

Medial or lateral epiphyseodesis was
made in the average age 12.9 + 1.34 years
(12.9 £ 0.94 years in girl, 13.6 + 1.74 years in
boys). Before the operation the measured
average intermaleolar distance was 8.13 +
2.56 cm (range 4 cm - 14,5 cm). The eva-
luation showed that intermaleolar distance
was decreased to 1.72 + 2.42 cm by surgical
treatment. Tibiofemoral angel measured
with photographic method was normali-
zed from 10.75° + 6.82° (range from -12° till
22°) to0 5.26 + 1.57° (range from 3° till 8°).

In the last 4 years we indicate ventral
hemiepiphyseodesis of the distal epiphyse-
al plate of femur due to flexion knee defor-

mities/contractures (e.g. popliteal ptery-
geal syndrome, arthrogryposis congenita
multiplex, cerebral palsy, etc.). The first
results of ventral hemiepiphyseodesis are
encouraging. Ventral epiphyseodesis was
made in the average age 13.57 + 1.27 years
(range 11.49-15.41 years).

Conclusion

The hemiepiphysiodeses (in fron-
tal and/or sagittal planes) are the safe
(“miniinvasive”) method of choice due to
right correction of the angular deformities
around the knee in the proper level in
comparison with corrective osteotomies
in metaphyseal regions. Anthropometry is
a necessary tool for prediction of remai-
ning growth of extremities, indication and
timing of permanent hemiepiphysiodesis
and for evaluation of the course and results
of conservative or surgical treatment of the
periarticular deformities. The exact asses-
sment of bone age, sexual maturity and
anthropometric tibio-femoral angle eva-
luation are the main prerequisites for right
timing of this surgical procedure.
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Objective

The paper is continuation of previous
studies focused on assessment of the callus
diameter ratio (CDR, %) measured at X-rays
during and after lengthening (1-5). The
CDR is a good alarming index for prevent-
ing the complications occurring in tibial
and femoral lengthening after external fix-
ation removal. When the CDR was 85 % or
more in both planes, there were no angular
deformity and fracture but when the CDR
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was 80 % or less, the complication of late
fracture and/or callus angular deformity
should be expected (1, 3).

The main objective of this paper is to
determine the comparison of the CDR
among the patients of achondroplasia and
unilateral hypoplasia (FFU, PFFD, carti-
lage hair dysplasia) during and post leg
lengthening (by unilateral external fixation
/femur/ or original Ilizarov s rings /tibia/).

Methods: Authors retrospectively
reviewed 26 tibia and 11 femoral length-
ening in 14 achondroplasia patients (age-
range 6-16 years, 10 males, 4 females)
and 14 tibia and 3 femoral lengthening in
12 patients with unilateral hypoplasia (age-
range 2-23 years, 4 males, 8 females). The
CDR (%) was calculated as the minimum
callus diameter divided by original diaphy-
sis diameter of the tibia/femur at the level
of proximal osteotomy end. The minimum
diameter of the callus was measured using
a ruler on anteroposterior and lateral radio-
graphs taken in the time when the length-
ening was finished and/or in the time of
fixator removal and 6 and 12 months after
device removal.

Results

The average distracted length of tibia
was 72.8, femur 78.7 mm in patients with
achondroplasia. In patients with unilateral
hypoplasia, the mean lengthening of tibia
was 62,5 mm, femur 68 mm. In the achon-
droplasia group we proved CDR lesser
than 85 % in 5 tibias and 2 femurs. In
these cases we observed at X-rays after
device removal 4 fractures and 1 bending
of tibia and 1 fracture and 1 bending of
femur. In the unilateral hypoplasia group
we proved CDR lesser then 85 % in 6 tibias
and 2 femurs. In these cases we observed

at X rays soon after device removal 4 bend-
ing of tibia and 1fracture and 1 bending of
femur. The collapse of callus was in 18.9 %
in the achondroplasia group and in 35.2 %
in the unilateral hypoplasia group. In both
groups the diameter change rates after
fixation removal were positive at X-rays
6 months or more both at the tibia and the
femur. We observed so-called peripheral
lateral drift of corticalis (4) in both com-
pared groups.

Conclusions

The CDR (< 85%) is a simple and good
alarming index for preventing the compli-
cations occurring in leg lengthening. The
collapse of callus was more frequent in
the unilateral hypoplasia group than in the
achondroplasia group probably because of
lengthy remodelling of callus and the leg
lower density from hypo-activity (patients
predominantly loaded unaffected leg).
The CDR criterion was the same for both
groups. Simple axial loading is not a suf-
ficient mechanical impulse for restoration
of the physiological geometry of diaphysis
and biomechanical properties. The nega-
tive influence on the neo-osteogenesis
results mainly from high rigidity of the
external fixation (undesirable shield
effect). Bending, torsion and shear micro-
motions are necessary for increase of the
diaphysis diameter (in the place of original
callus) after device removal.
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The first investigations tracing the ori-
entations of collagen fibres in the lamellae

of secondary osteons go back to as early
as at the beginning of the 19™ century
(GEBHARDT (1906)). Gebhardt concen-
trated on the description of the unidirec-
tional collagen fibre organization in the
lamellae. The configurations of the lamellae
and their collagen fibres were subsequent-
ly described by numerous authors from
various viewpoints using diverse meth-
ods: ASCENZI and BONUCCI (1967, 1968),
MAROTTI (1993), WEINER et al. (1997),
AKIVA et al. (1998), MARTIN et al. (1996),
WAGERMAYER et al. (2006), BIGLEY et al.
(2006), BERAUDI et al. (2009), COWIN et al.
(2008), SKEDROS et al. (2011). At the pre-
sent time, osteons are classified using the
MTS (osteon Morpho-Type Scores) method
developed by BIGLEY et al., BERAUDI et
al. and SKEDROS et al. The method groups
osteons into eleven scoring schemes (i.e.
into eleven osteon morphotypes). In the
applied MTS method, bright osteons con-
tain lamellae of collagen fibres transverse
to the osteon axis. In other words, bright
coaxial lamellae are prevalently formed
by transversally oriented collagen fibres
(to the osteon axis). Dark and hooped oste-
ons contain lamellae (or collagen fibres
respectively) prevalently longitudinal to
the osteon axis. There is alarge number
of alternating osteons containing lamellae
composed of collagen fibres that alternate
between transverse and longitudinal ori-
entations to the osteon axis.

Relating the orientation of osteon col-
lagen fibres to the biomechanical stimu-
lus has been achallenging task (up to
now). The objective of our work was to
verify by means of Finite Element Analyses
(FEM) the combinations of mechanical
effects contributing to the appearance
of experimentally verified (see above)
lamellar structures.
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Osteons were modelled as concentric
polylamellar (versus monolamellar) cylin-
drical layers loaded with combinations
of tensile/compressive stresses (deforma-
tions), flexural and torsional moments.
With aview to the bone tissue remodel-
ling equilibrium principle (PETRTYL,
(1990): Remodelling of bone tissue pro-
ceeds to the state of identity of the first
principal direction of anisotropy with
the first dominant principal direction of
stress and the principal direction of mate-
rial), the main focus of our attention were
the vector fields of principal stresses
(and principal deformations) in the
directions of which new bone tissue is
Jormed (osteons in both the compact and
spongious bone).

The numerical analyses performed
(FEM) led to the following
conclusions:

(Axiom 1.) The slope of helically
oriented collagen fibres (in AOL -
Alternating Osteon Lamellae) is prede-
termined by the torsional micromo-
ments.

(Axiom 2.) The vectors of normal
microforces (parallel with the longitudi-
nal osteon axis) predetermine the dark
and hooped osteons with prevalently
longitudinal osteon lamellae (or colla-
gen fibres respectively).
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Objective

This study is based on many years
ongoing experience with lengthening of
long bones (by method of traction osteo-
genesis - callotasis) and previous studies
focused on the relationship between geom-
etry of the callus during lengthening with
the aim to predict possibility of occur-
rence of late deformities or fractures (1,
2, 3). The main objective of this paper is
to present our approach to assessment
of time instant when to start loading the
newly formed callus, it means to determine
the proper time when external fixation
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should be removed. We propose and derive
a criterion from elastic buckling theory of
columns by finding the critical diameter of
callus for a given patient for several con-
sidered cross-sections of callus roughly
corresponding to cross-section of tibia and
femur. Finally, we apply this criterion to
treated patients and compare its predic-
tions with clinical observations.

Methods

Authors retrospectively reviewed 35 tibia
and 8 femoral lengthening in 26 patients
(age-range 2-23 years, 14 males, 12 females).
We evaluated callus diameter ratio - CDR %
(calculated as the minimum callus diameter
divided by original diaphysis diameter of
the tibia/femur at the level of proximal oste-
otomy end) and complications after device
removal - bending and fractures.
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Fig. 1. The effective column length can be defi-
ned as the length of an equivalent pin-ended
column having the same load-carrying capacity
as the one under consideration. That is why it
corresponds to the distance between the points
of inflection in the buckled mode. The smaller
the effective length of a particular column, the
smaller its danger of lateral buckling and the
greater its load carrying capacity is.

Pat. BW | h |B |AP| L [AP| L | CDR BC BC Callus |CDR|BC| CDR

kg | mm cal | cal|ost|ost| % |ellipse|triangle | collapse or BC
126 |55 |T|13]12|16]| 14| 8125 237 1.48 A 0 0 1
2126 |75 |T|11]14|12|15]| 9167 3.24 2.49 A 1 0 1
318 | 40 | T |29[38|30)|38]| 9667 | 0.11 0.09 A 1 1 1
4|58 | 180 | T |61 |53|73|58]| 83.56 | 0.04 0.02 A 0 1 1
5150 | 72 |T|29]28|33|29| 8788 | 0.22 0.14 A 1 1 1
6 | 47 | 73 | T |24|25|30]|28] 80.00 | 039 0.26 A 0 1 1
7 | 47 | 32 | T |27|28|28| 31| 90.32 0.11 0.07 A 1 1 1
8 | 43 | 120 | T |28 |21|30|23| 9130 | 058 0.32 B 0 0 0
9| 46 | 55 | T|20|11|25|19| 57.89 1.79 0.88 B 1 0 1
10| 26 | 47 | T| 16|17 |20 |33 | 5152 0.67 0.45 A 0 1 1
11| 26 | 40 | T |20|28|24 |32 83.33 0.13 0.10 A 0 1 1
12| 16 | 30 | T |12 |13 | 12| 13 |100.00 | 0.80 0.55 A 1 1 1
13 | 425 60 | F |28 15|32 |20 | 75.00 | 0.49 0.24 0 1 0 1

Tab. 1. Unilateral hypoplasia patients (A - collapse of callus, B - solid callus; 0 - wrong prediction,

1 - correct prediction)
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Pat. BW| h |B | AP| L [AP| L | CDR BC BC Callus |[CDR|BC| CDR
kg | mm cal |cal|ost|ost| % |ellipse | triangle | collapse or BC
1| 37 T 80|17 15|23 |23)|6522| 183 1.11 A 0 0 0
2| 37 T 80|24 |25[25]|28|8929| 0.33 0.22 B 0 0 0
3117 | T |86]15]15| 15|17 | 88.24| 117 0.77 A 1 |1 1
4 | 17 T |84|15|10| 15| 14 | 71.43 | 237 1.25 B 1 1 1
5 | 34 F 100/ 20| 20 | 20 | 22 | 9091 | 0.86 0.56 A 1 1 1
6 | 39 F 40|17 | 17 | 25|22 | 68.00 | 0.76 0.49 B 1 0 1
7 1 23 T |68]|25]|23]|23]|23)100.00] 0.19 0.12 A 1 1 1
8] 23 T [55]23]23]|23]23)100.00] 0.18 0.12 A 1 1 1
91 31 F |90/ 10| 8 | 12| 13 | 61.54 | 17.22 9.90 B 1 1 1
10 | 27 T |50/ 19|18 | 19|20 |90.00 | 047 0.30 A 1 1 1
11| 27 T |59[24|27]21]27100.00] 0.15 0.11 A 1 1 1
12 | 47 T |70]22]26]20]26|100.00 0.40 0.29 A 1 1 1
13 | 47 T |74|17|28|22|28| 7727 | 055 0.51 B 1 0 1
14 | 48 T |11]25)|26|25]|26/100.00/ 0.05 0.03 A 1 1 1
151 20 T |80] 14| 12| 15| 15| 80.00 | 227 1.35 B 1 1 1
16| 20 T 80|17 | 19| 14| 19 |100.00| 0.62 0.43 A 1 1 1
17| 13 | T |65/13| 14| 14| 149286 | 103 0.71 A 1 |1 1
18| 13 T |55 1113|1214 | 91.67 | 140 1.02 A 1 0 1
19| 38 F [65] 17 | 31| 18|27 | 9444 | 030 0.30 A 1 1 1
20| 32 T [50)24|24|25[28|8571| 0.20 0.13 A 1 1 1
21| 32 T [40)22|20]20]|27]| 7407 | 0.27 0.16 B 1 0 1
22| 32 T [92]30]27|27|20|111.11| 0.18 0.11 A 1 1 1
23 | 24 T 190]/26]21|29)|24|8750 | 0.29 0.17 A 1 1 1
24| 24 T [90/23/20]27|21)|8519| 041 0.25 A 1 1 1
25| 29 F 190/ 18|18 |19 |21 | 85.71 | 1.01 0.66 A 1 0 1
26| 35 F |76]21|20|22]18|9545| 0.61 0.39 A 1 1 1
27 | 41 F 90|37 |40 23|30 |133.33]| 0.07 0.05 A 1 |1 1
28 | 41 F [100/ 33 | 33 |28 | 28 |117.86| 0.14 0.09 A 1 1 1
291405 | T 7619|2223 |24|8261 | 0.71 0.51 A 0 1 1
301405 T |73/19 23|23 |23 826l 0.62 0.46 A 0 1 1

Tab. 2. Achondroplasia patients (A - collapse of callus, B - solid callus; 0 - wrong prediction, 1 -
correct prediction)

Pat. - patient, BW - body weight, h - height of callus, B - bone (T - tibia, F - femur),
AP cal, L cal - minimum callus diameter on X-rays at AP and L projections (mm), AP ost,
L ost - original diaphysis diameter of the tibia/femur at the level of proximal osteotomy
end at AP and L projections, CDR - minimum callus diameter divided by original diaphysis
diameter of the tibia/femur at the level of proximal osteotomy end, BC ellipse and BC
triangle - calculated value of the newly proposed buckling criterion for elliptical and
triangular crossections; it is a ratio of estimated forces acting on the callus during walking
and of the critical force causing the callus to collapse (e.g. value of 0.1 is a very small risk
collapse whereas value greater than 1 represents a very high risk of callus failure, for more
details see the text), Callus collapse - 0 - collapse of callus (bending or fracture), 1 - solid
callus, CDR or BC - 0 - wrong prediction, CDR or BC - 1 - correct prediction
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Patient |CDR-min |CDR-max| BC-min | BC-max CDR BC BC or CDR
rounded | rounded | rounded
1 75.76 87.10 1.25 1.75 0.5 0 0.5
2 84.00 100.00 2.10 2.97 0.5 0 0.5
3 93.44 100.00 0.08 0.09 1 1 1
4 82.31 84.83 0.02 0.03 0 1 1
5 85.07 90.77 0.13 0.15 1 1 1
6 77.05 83.05 0.24 0.28 0 1 1
7 87.30 93.44 0.07 0.08 1 1 1
8 87.23 95.56 0.30 0.35 0 0 0
9 53.85 62.16 0.77 1.00 1 0.5 1
10 49.25 53.85 0.40 0.52 0 1 1
11 79.59 87.23 0.09 0.12 0.5 1 1
12 92.00 108.00 0.46 0.66 1 1 1
13 70.73 79.49 0.44 0.54 1 0 1

Tab. 3. Unilateral hypoplasia patients - the effect of rounding error

We have formulated a new criterion for appropriate time instant for loading initiation.
First, Fcrit (denotes a critical force leading to callus buckling/collapse) is calculated

_ mEl D
crit K2h2

and compared it with typical magnitude of forces found in lower limb in humans
during walking: Fyyc

F__ =BW.g. factor 2)

walk

The parameters used in equations 1 and 2 represent BW (kg) - body weight, h (m) -
height of callus, v, b (m) - the narrowest diameter of callus in L projection, a (m) - the
narrowest diameter of callus in AP projection. The calculate figures are E ( Young model
of material strength), I (moment of inertia), K (parameter given by relevant boundary
condition; here with value 0,5), g (gravitational constant), factor (experimentally assessed
parameter; for walking = 3).

The newly proposed criterion for possibility of callus buckling - BC (buckling crite-
rion) - is then the ratio of typical exerted force during walking F,;, and of the estimated
critical force F¢

_ BW. g. factor 3)
F

crit

BC

Collapse of callus arises when BC has value greater than one. Predictions of this criteri-
on were compared with CDR and clinical observations.
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Patient |CDR-min |CDR-max| BC-min | BC-max CDR BC BC or CDR
rounded | rounded | rounded
1 61.70 68.89 0.98 1.26 0 0.5 0.5
2 85.96 92.73 0.20 0.24 0 0 0
3 82.86 93.94 0.67 0.88 0.5 1 1
4 65.52 77.78 1.07 1.47 1 1 1
5 86.67 95.35 0.78 0.96 1 1 1
6 64.71 71.43 0.67 0.86 1 0 1
7 95.74 104.44 0.11 0.13 1 1 1
8 95.74 104.44 0.11 0.13 1 1 1
9 55.56 68.00 13.80 21.77 1 1 1
10 85.37 94.87 0.26 0.33 1 1 1
11 96.36 103.77 0.10 0.12 1 1 1
12 96.23 103.92 0.27 0.32 1 1 1
13 73.33 81.40 0.46 0.56 1 0 1
14 96.08 103.92 0.03 0.04 1 1 1
15 74.19 86.21 1.16 1.59 0.5 1 1
16 94.87 105.41 0.39 0.49 1 1 1
17 86.21 100.00 0.61 0.83 1 1 1
18 84.00 100.00 0.85 1.23 0.5 0.5 0.5
19 89.19 100.00 0.28 0.33 1 1 1
20 82.46 89.09 0.12 0.14 0.5 1 1
21 7091 77.36 0.15 0.18 1 0 1
22 107.27 115.09 0.10 0.12 1 1 1
23 83.67 91.49 0.15 0.18 0.5 1 1
24 81.82 88.68 0.22 0.27 0.5 1 1
25 81.40 90.24 0.90 113 0.5 0.5 0.5
26 91.11 100.00 0.55 0.68 1 1 1
27 129.51 137.29 0.06 0.07 1 1 1
28 114.04 121.82 0.13 0.15 1 1 1
29 78.72 86.67 0.46 0.57 0.5 1 1
30 78.72 86.67 0.41 0.51 0.5 1 1

Tab 4. Achondroplasia patients - the effect of rounding error

CDR, BC min. or max. - minimal and maximal values of criterions when consider-
ing inaccuracy in measurements of callus and bone dimensions (just taking into account
rounding error as all the values are given in integers), CDR or BC, BC or CDR rounded. -
0 - wrong prediction, 0.5 - partially correct prediction, 1 - correct prediction.

Results: The accuracy of prediction of callus collapse were 78% for CDR and 82% for
BC criterion in achondroplasia patients, respectively and 58% for CDR and 65% for BC in
unilateral hypoplasia patients.
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Results are displayed on charts Tab. 1 -
4 for both achondroplasia and unilateral
hypoplasia patients.

The success rate of predictions
increased significantly when appropriate
combination of CDR and BC was consid-
ered. Predictions have reached 92 % suc-
cess rate for achondroplasia patients and
85 % for unilateral hypoplasia patients.

Conclusions. The combination CDR
and BC give reasonably precise prediction
of callus collapse and can be used for better
estimation of suitable time for callus load-
ing after removal of external fixation.
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The lengthening of long bones in
children using the traction osteogenesis
(desmogenesis) method is performed by
the gradual stretching of the callus of the
healing bone tissue, i.e. by the gradual
lengthening of the opposite ends of bone
fragments. Mechanical factors are of major
importance for the development of the
callus between two successive elongations,
as well as during the time of its consolida-
tion and modelling (after the completion
of lengthening). Changes in stresses and
deformations initiated by external force
and moment effects very efficiently regu-
late the velocity of healing, the formation
of bearing structures in the tissue and, last,
but not least, the development of adequate
elastic and viscoelastic properties in the
tissue.

Discussions are presently going on con-
cerning possibilities of speeding up the
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Fig. 1. The load cycle of regenerated bone tissue during every 24 hours.

healing of the callus and the metabolic pro-
cesses of new formation of connective tis-
sues. The laws affecting the velocity of the
bone tissue regeneration (modelling) have
not been formulated with due exactness
yet. Clinical practice knows methods of
speeding up the healing of diaphysal frac-
tures (treated, for example, by intramedul-
lar nails) with an effective application of
dynamic force effects during the patient’s
gait.

The objective of the research was to
develop an efficient tool for the elonga-
tion of long bones in children allowing the
speeding up of osteogenesis through har-
monically varied forces (or micro-deforma-
tions induced in children during the day).

The method of bone fragment distrac-
tion using an external fixation (EF) has
a tradition of more than a hundred years in
clinical practice. The founder of modern
external fixations was A. Lambote, who
first designed and used a “fixateur externe“

in 1907. A highly original method (so-called

physiological collation) was developed in

the second half of the 20" century by G.A.

Ilizarov (in Kurgan, Russia). He was the

first researcher who successfully tested the

compression-distraction method in clinical
practice using a circular external fixation
which stimulates the bone tissue growth.

Based on clinical experience, he formu-

lated the basic biomechanical conditions

for neo-osteogenesis, which may be synop-
tically summed up as follows:

1. ensure stability of external fixation of
long bone fragments;

2. observe a sufficiently long interval
before the start of distraction;

3. ensure in the maximum possible way
the supply of bone fragments with
extraosseous and medullary vessels;

4. ensure daily distraction cycles with
1 mm elongations;
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Fig. 2. The electronically regulated lengthener with programmable parameters of bone fragments
shifts (on the left) and their induced harmonic oscillations (on the right).

5. after the completion of diaphyses len-
gthening observe a sufficient time
interval for stable neutral fixation;

6. allow loading of lengthened extremities
from the very start of treatment.

Since Ilizarov’s pioneering times there
has been arapid growth in the develop-
ment of various types of lengtheners using
both rings connected to transverse bars
intersecting the diaphysis walls and one-
sided lengtheners. All these types are char-
acterized by a possibility of imposing only
static tensile forces, which exert a single
daily elongation (i.e. distraction of bone
fragments) by 1-1.5 mm.

We have further methodologically
extended Ilizarov’s (and his successors’)
conditions by adding electronically regu-
lated elongation (Fig. 1), consisting in
avery careful gradual lengthening of the

ends of bone fragments by 0.25 mm which
takes place every 4 hours (16 hours in
total). Successively, during 8 hours, the tis-
sues were kept in a quiescent state (i.e. the
time of the patient’s sleep). With regard
to the acceleration of healing, the tissues
were loaded with cyclic deformations with
amplitudes of oscillations of 0.1 mm during
4 X 4 hours, always for a period of 10 min-
utes. After each cyclic loading the healing
tissues were kept in a quiescent state for
a period of 50 minutes.

The methodology of traction neo-oste-
ogenesis, i.e. new formation of bone tissue
presented by our team, is biomechani-
cally initiated by the action of its combined
loading, i.e. by constant tensile stress and
short-term repetitive cyclic load acting per-
pendicular to the plane of the osteotomy.
After the initial (after-operation) relatively
quiescent phase (i.e. before the initial load-
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ing), the biosynthesis of new tissue, the
proliferation and differentiation of cells
is dynamically in progress, in correlations
with gradual lengthening with low magni-
tudes of amplitudes of 240 pm. The inten-
sity of the metabolic activity in the cells
highly depends on their supply with blood
and on programmed functional loading of
the lengthened proximity.

The designed electronically regulated
lengthener (Fig. 2) speeds up desmogenic
ossification. Its construction allows impos-
ing tensile microdeformations and har-
monically varied forces with low ampli-
tudes to tissues. These microdeformations
and oscillation frequencies are controlled
by means of an electronic unit.
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Synovial fluid is aviscous liquid char-
acterized by the apparent viscosity n. This
viscosity depends on stress and the time
during which the stress acts. SF is domi-
nantly found in the pores of the periph-
eral zone of AC and on its surface (in
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the gap between the opposite AC sur-
faces). The viscosity of synovial fluid is
caused by the forces of attraction among
its molecules being fully manifested dur-
ing its flow. In other words, viscosity is
ameasure of its internal resistance dur-
ing the SF flow. In the space between the
opposite AC surfaces, its flow behaves like
anon-Newtonian fluid. SF is arheologi-
cal material whose properties change in
time (Scott, 1999 and others). Due to its
specific rheological properties, SF ensures
the lubrication of AC surfaces. The key
components contributing to lubrication is
HA/NaHA and lubricin. In healthy young
individuals, the endogenous production
of hyaluronic acid (HA) reaches the peak
values during adolescence. It declines

with age. It also decreases during arthritis
and rheumatic arthritis (Bloch et al., 1963;
Anadere et al., 1979; Davies & Palfrey, 1968;
Schurz & Ribitsch, 1987 and numerous
other authors). Some AC diseases origi-
nate from the disturbance of SF lubrica-
tion mechanisms and from the defects of
genetically predetermined SF properties.
Therefore, the lubrication mechanisms of
AC surfaces must be characterized with
respect to the rheological properties of SF.

The objectives of our research has been
aimed on the definition of the biomechan-
ical properties of SF which contribute to
the lubrication of the opposite surfaces of
articular cartilage, on the analysis of the
effects of shear stresses on changes in
SF viscosity.

3ITT
10°
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n
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10 f f f f f f f f f
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Fig. 1. Clearly shows that at the constant SF flow velocity gradient 100 s! there is a distinct time-rela-

ted constant values in viscosity.
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Fig. 2. Shows that viscosity values of SF with increasing rate of flow velocity gradient 0-2000 s!
(in time 0-60 s) decrease. Viscosity values of SF are constant with constant rate of velocity gradient

2000 s! (in time 60-180 s).

With respect to the project objectives,
the focus of interest was on the con-
firmation of the rheological properties
of hyaluronic acid with sodium anions
(sodium hyaluronan, NaHA) in an amount
of 3.5 mg ml! in distilled water without
any other additives. The use of only NaHA
was based on the verification of the asso-
ciation of HA macromolecules and on
the manifestation of highly specific rheo-
logical properties of SF, which regulate
its lubrication function. The rheological
properties were verified using the rota-
tion viscometer Rheolab QC (Anton
Paar, Austria). The verified synthetic
synovial fluid possesses pseudoplastic
properties. It is evident that the macro-

molecules of hyaluronic acid (NaHA/
HA) in awater dispersion environ-
ment principally contribute to the
pseudoplastic behaviour of the fluid.
This property is of key importance
Jor controlling the quality of the AC
surface protection.

Due to the fact that the lubrication abil-
ities of SF strongly depend on the magni-
tude of viscosity, and SF viscosity depends
on the SF flow velocities, the effects of
the magnitudes and directions of shifting
forces or shear stresses respectively on
the distributions of the magnitudes and
directions of SF flow velocity vectors in the
space between the opposite AC surfaces
had to be analyzed.
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(Note: The associations of HA mol-
ecules are the manifestation of cohe-
sive forces among HA macromolecular
chains. SF represents a dispersion system
(White, 1963) in which the dispersion
rate is dominantly formed by snake-
like HA macromolecules. The disper-
sion environment is formed by water.
Cohesive forces among NaHA polymer
chains in SF are of physical nature. The
density (number) of bonds among
HA macromolecules is dominantly
controlled by mechanical effects.)

SF represents a mobile dispersion
system in which synovial gel is gener-
ated due to non-Newtonian properties
of SF. Within this system, the macromol-
ecules of hyaluronic acid can be inter-
twined into a three-dimensional grid,
which continuously penetrates through
the dispersion environment formed by
water. The pseudoplastic properties of
SF are manifested through mechanical
effects (for example while walking or
running),

The greatest magnitudes of SF veloc-
ity vectors due to the effect of shear
stresses t,,, (or the effects of shifting
Jorces respectively) are found near the
upper and lower AC surface.

At very small velocities of SF flows,
the viscosity of the neutral central zone
is higher than the viscosity in the vicin-
ity of AC surfaces. Under the conditions
of very low viscosity, the SF material in
the vicinity of AC surfaces is character-
ized by alow friction coefficient. Friction
reaches values of ca 0.024-0.047 (Radin et
al, 1971).

Synovial fluid is a viscous pseudo-
Pplastic non-Newtonian fluid. Apparent
viscosity of SF decreases with increasing
rate of flow velocity gradient. SF does

not display adecrease in viscosity over
time at a constant flow velocity gradi-
ent (as it is typical for thixotropic materi-
als). The rheological properties of synovial
fluid essentially affect the biomechanical
behaviour of SF between the opposite
AC surfaces and in the peripheral AC
zone also. During the shifts of the femoral
and tibial part of AC in opposite direc-
tions the velocities of SF flows decrease
in the direction towards the neutral
central zone of the gap between the
AC surfaces. Non-linear abatement in
viscosity in the direction from the neutral
(“quiescent”) layer of SF towards the oppo-
site AC surfaces contributes to the lubrica-
tion quality and very efficiently protect the
uneven micro-surfaces of AC.
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Synovial fluid (SF) is aviscous liquid
characterized in the biomechanical per-
spective by its non-Newtonian behaviour.
Its viscosity depends on the magnitude
of shear stresses. SF is accumulated in the
pores of (predominantly) the peripheral
layer of articular cartilage (AC) and on its
surface. The viscosity of SF relies on the
magnitude of internal resistance during its
flow. This resistance is caused by the forces
of attraction acting between the molecules.
Sound SF with its non-Newtonian prop-
erties always very fast adapts to current
loading conditions. Pathological SF (due to
OS, RA and degenerative disorders) is thin
in consistency. As a consequence of shift-
ing forces (e.g. while walking or running)
shifts and rotations between the opposite
surfaces of AC occur. These movements
induce SF flows in the gap between the
opposite surfaces of AC as well as flows in

open (interconnected) pores of the periph-
eral layer. The resulting shear stresses 1y,
are proportional to the velocity gradient
(-dw,/dy). The relationship between the
shear stress and the flow velocity gradient
of very thin SF may be described identically
to the description of Newtonian fluids. The
dynamic viscosity of thin SF may roughly
be characterized by the proportionality
constant 1 [Pa s]. Under high and repeti-
tive impact loads the relationship between
the shear stress 1,, and the velocity gradi-
ent (-dw,/dy) is nomn-linear depending
largely on the SF flow velocity and on
the distribution of the SF flow velocity vec-
tor within the considered cross-section (i.e.
the flow cross-section) of the gap between
the opposite surfaces of AC.

SF is dominantly composed of main-
ly water, hyaluronic acid (hyaluronan),
proteins, D-glucuronic acid and D-N-
acetylglucosamine. It also contains avery
important growth hormone prolactin,
lubricin and other components. In terms of
biomechanics, hyaluronic acid is the prima-
ry agent in ensuring the optimum rheologi-
cal properties (optimum viscosity), which
represent the material response to dynamic
loading of AC. It dominantly helps to guar-
antee the complex rheological behaviour
of AC. SF fills up not only the pores in the
peripheral layer of AC, but also the micro-
crevice between the opposite joint surfaces,
which are ca 50 pm apart in unloaded state.
It also fills up surface microdepressions
in AC with thicknesses of up to 2.8 um.
The opposite surfaces of AC are in their
substance “covered” by dispersion micro
films (microlayers), which are integrated.
They produce synovial gel in the crevice in
a quiescent state and synovial sol in motion.

The objective of the research was to
define the rheological properties of patho-
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Fig. 1. The viscosity pattern of SF samples of the patient with osteoarthrosis loaded with gradients of
flow velocities of 100 s1, 500 s1, 1000 s and 2000 s! at times of 0-120 s and 240-360 s and at times

of unloading of 120-240 s and 360-480 s.

logical SFs (in two patients, one suffering
from arthrosis and the other from rheu-
matic arthritis) in motion, i.e. with respect
to shear stresses, under normal physi-
ological temperatures. The results were
compared to the viscosity measurement of
synthetic hyaluronic acid.

The measurement was performed on
three SF samples of the patient with osteo-
arthrosis and three samples of the patient
with rheumatic arthritis. Viscosity was
measured using a set of devices consisting
of the RHEOLAB QC rotation viscometer
and the CC17 measuring cell, which had
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Fig. 2. The viscosity pattern of SF samples of the patient with osteoarthrosis during a linear growth of
the SF flow velocity gradient at times of 0-120 s (from 0 s to 2000s) and successively at a constant
SF flow velocity gradient of 2000 s! , at times of 120-240 s.

been tempered to a preselected constant
temperature of 37° C. The viscosity values
were determined in relation to time, at
a constant SF flow velocity gradient and
at alinearly growing (or falling) SF flow
velocity gradient.

The first set of measurements was per-
formed on SF samples of the patient with
osteoarthrosis, at a temperature of 37 °C.
The samples were first exposed to a con-
stant flow velocity gradient of 100 s! for
aperiod of 120 s. This was followed by
a quiescent phase of the same duration and
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the whole load (and quiescent) cycle was ing SF flow velocity gradient to identify
repeated immediately after its completion. the viscosity pattern during its growth,
The same loading scheme was also applied stability or fall. The linear growth and
for the velocity gradient of 500, 1000 and subsequent stability pattern is displayed
2000 s'. The results are presented in Fig. 1. in Fig. 2.

The samples were further tested at a chang-
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Fig. 3. The viscosity pattern of SF samples of the patient with rheumatic arthritis loaded with gradi-
ents of flow velocities of 100 s?, 500 s, 1000 s and 2000 s! at times of 0-120 s and 240-360 s; at
times of unloading of 120-240 s and 360-480 s.
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The second tested set included SF sam-
ples of the patient with rheumatic arthritis.
These samples were verified in the same
way as in the case of the first patient. The
viscosity time patterns are displayed in
Figs. 3 and 4.

The graphs above show that joint dis-
orders like osteoarthtrosis or rheumatic

arthritis very dramatically affect the rheo-
logical properties of SF. In the case of
osteoarthrosis, in the first patient, there is
avery fast fall in viscosity observed with
the growth of the flow velocity gradient (as
is evident from Fig. 2.). A constant viscos-
ity value under all magnitudes of load was
manifested in the same patient. The identi-
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cal phenomenon was verified in synthetic
SF (as is evident from Fig. 1.). The viscosity
values in the patent with rheumatic arthri-
tis were very dispersed in a quiescent state
(Fig. 2.). In synthetic SF, however, they
were constant. The viscosity falling pattern
observed in the second patient with the
growth of the SF flow velocity gradients
was less steep than in the SF of the first
patient with osteoarthrosis. The SF of the
patient with osteoarthrosis approached by
its viscous properties in a quiescent state
the properties of synthetic SF.
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Maxillofacial surgery is one of many
branches of surgery which, among others,
deal with the treatment of degenerative

and posttraumatic states requiring an indi-
vidual approach to each patient, from the
creation of three-dimensional computer
models to the technical design of replace-
ments, their manufacturing and successive
surgical application. The described casu-
istry deals with the case of a fifty-year-old
man who had suffered a highly destructive
injury in the area of both jaw joints at the
age of twenty. The patient had undergone
anumber of non-invasive interventions
and operations, including the replacement
of jaw joints. As a consequence of exces-
sive bone mass generation and successive
ossification, none of the performed inter-
ventions proved successful in the long
term, after a shorter (or longer) time, the
patient’s mouth would always remain fixed
in one position. He had individual parts
of the joint connection implanted during
operations, including rami mandibulae.
The operation was preceded by radiother-
apy. The surgical intervention brought the
patient a new chance in terms of a more
permanent solution of his condition.

Fig. 1. The original position of the mandible
with prominent places of coalescence and bone
artefacts.
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Fig. 1 shows the state of the facial skel-
eton before the operation. Special software
of CT series was used for the creation of
the skeleton model with permanent defor-
mations. Computer tomography revealed
prominent deformations in the area of
rami mandibulae and visible places of their
coalescence with the cranial base. Fig. 1.
shows the missing parts of the lower jaw
with a complete destruction of the both
temporomandibular joints.

The methodology of the solved case
was selected using the phases below:

1. digitisation of CT data and their succe-
ssive transformation into a 3D compu-
ter model;

2. determination of a new position of the
mandible;

3. modelling of the replacement and
resection templates (note: the inside
shape of the implant was designed so as
to tightly adhere to the adjoining bones;

Fig. 2. The shape of the plastic model of the
mandibular replacement was modelled using
the Rapid Prototyping method.

this was done with a view to the future
osteointegration spraying);

4. consideration of the protection of the
passing facial nerve while locating the
bone screws;

5. creation of a plastic model (Fig. 2)
using the Rapid Prototyping method;

6. test operation with the verification of
the right function of the implant.

The presented paper describes the
development of the ramus mandibulae, the
joint head and the jaw joint socket replace-
ment starting from the transformation of
CT data into a 3D computer model via the
modelling of the implant and resection
templates to the preparation of a set of sur-
gical instruments. To conclude, the presen-
tation briefly describes the operation itself,
including its photo documentation.
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Hypoxia is the hallmark of solid tumour
microenvironment. Adaptation of tumour
cells to hypoxic conditions has several
important biological effects and contri-
butes to the aggressive attitude of tumours
and their dedifferentiation. Hypoxia is also
one of the reasons for reduced apopto-
sis in cytostatics-treated cancerous cells
and increases their genetic instability,
and so itis also associated with poor sur-
vival. The main factor that is necessary
for adaptation to hypoxic environment
is the hypoxia-inducible transcription factor
(HIF). It consists of two subunits, constitu-
tively expressed HIF-13/ARNT and hypoxia-
induced HIF-lo with its homologues HIF-
20 and HIF-3a. HIF-1a subunit is stabilized
at a reduced oxygen tension, forms the het-
erodimer with HIF-1B/ARNT, which is then
translocated into the nucleus. Stabilized
heterodimer regulates the expression
of over 100 genes that mediate the adaptive
response of tumour cells to hypoxia.

Understanding of the regulatory mecha-
nisms of HIF-1a may have an impact on the
treatment of malignant tumours. In vivo
analysis suggests that HIF-1a-mediated angi-
ogenesis via vascular endothelial growth
factor (VEGF) is present in high-grade chon-
drosarcoma. The overexpression of HIF-1a
has been also reported in osteosarcomas
and Ewing’s sarcomas, where it correlates
with disease grade, recurrence and sur-
vival. However, there is still little known
regarding HIF-1o expression and function
in primary bone sarcomas. In our study,
we focused on a different cell line. We
inhibited HIF-la. transcription activity
in human neuroblastoma cells by small mol-
ecule inhibitors chetomin, YC-1 and LW6,
for observation of its impact on hypoxia-
induced chemoresistance of these cells. We
have shown that inhibition of HIF-1o. can

suppress the chemoresistance of hypoxic
tumour cells to cisplatin, the cell-cycle non-
specific antineoplastic agent.
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COMPARISON OF THE RESULTS OF
AUTOLOGOUS CHONDROCYTES
TRANSPLANTATION WITH TWO
DIFERENT SCAFFOLDS

Povysil C., Podskubka A., Handl M.

Institute of Pathology, Department of
Orthopaedics of 1%t and 2! Medical Faculty,
Charles University, Prague

e-mail: Ctibor.Povysil@Ifl.cuni.cz

Aim

Spontaneous healing of focal lesions
in adult articular cartilage is very limited.
There are two basic approaches to
cartilage tissue engineering that have been
proposed: Implantation of cell alone or
in combination as acell seeded scaffold
to promote regeneration in vivo. The
objective was to evaluate the healing of
cartilage defects implated with autologous
chondrocyte - seeded onto aacid based
scaffold (Hydrograft C) prepared in Italy
and or onto fibrin prepared in Brno.

Material/methods

Twenty patients with articular defects
have been implanted with Hydrograft C
or with Brno’s culture and second-look
biopsies have been analyse after removal
from the joint 10 months following cell
implantation. All patients showed clinical
improvement and the macroscopic
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appearance at arthroscopy was normal or
nearly normal in all cases. A histological
examination and immunohistochemical
staining were performed on formalin-fixed
paraffin embedded tissue.

Results

The majority of the new tissue filling
the defects was fibrocartilage and hyaline
cartilage in both groups of patients.
Chondrocystes of both components stained
positively with antibody for S-100 protein
and all specimen also contained numerous
alpha-smooth muscle actin  (SMA)-
positive chondrocytes predominanting
in fibrocartilage areas. In all samples
were observed signs of reparation in the
subchondral bone including loss of portions
of subchondral bone plate and fibrous
deposition in the marrow regions below.
In some cases the rests of the degradable
scaffold material were observed in the
cytoplasm of bone marrow macrophages
and rarely also in chondrocytes.

Conclusion

These findings confirm that the
autologous chondrocytes implantation
represents a safe and effective option for
the treatment of articular cartilage defects.
Moreover, our results indicate that actin-
positive chondrocytes (myochondrocytes)
play important role during the healing of
articular defects implanted with autologous
chondrocyte.

Key words: Human cartilage defect,
autologous chondrocyte implantation,
immunohistochemistry of chondrocystes,
actin-positive chondrocytes, myochon-
drocytes
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Obr. 16. Topografie povrchu artikuldrni chrupavky muzZe (58 let). Povrch ACH osciluje do relativnich
vysek cca 2,5 um [29]. Povrch ACH je pfi rychlych rotacich a posunech povrchiit ACH vyplnén vznik-
Iym synoviilnim solem (s deasociovanymi makromolekulami NaHA) o nizké viskozité. Agregované
prostorové sitované makromolekuly HA/NaHA v neutridlni z6n€ mezi protilehlymi povrchy ACH, kde
je synovidlni gel o velké viskozit€, zamezuji kontakty nerovnych mikropovrcht v mezefe mezi femo-
rlni a tibidlni ¢asti kloubu.
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centrum technické ortopedie
VYROBA, SERVIS A PRODEJ ORTOPEDICKO-PROTETICKYCH POMUCEK

- protézy dolnich a hornich kondcetin Provozni doba

- konéetinové a trupové ortézy Po: 7.00 - 15.00
- mékké bandaze Ut: 7.00-15.00
- ortopedicka a dia obuv St: 7.00-16.00
- ortopedicke viozky Ct: 7.00 - 15.00
- ortopedické Upravy obuvi P&a: 7.00 - 14.00

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

Firma nabizi nasledujici sluzby:




W b ® O kombinovany enzymovy preparat s rutinem
o e n zy m O ucinny prilécbé onemocnéni mékkych tkani

proti zan&tlim, otoklim a porucham imunity pohybového aparatu:

O tendinitidy, tendovaginitidy, epikondylitidy,
entezopatie, periartritidy

© poskozeni pohybového aparatu, ktera
vznikaji napt. pfi jednostranném nadmérném
a dlouhodobém pretézovani pohybového aparatu
v souvislosti se zaméstnanim nebo sportem

optimalizuje prabéh zanétlivého procesu

zlepsuje mikrocirkulaci a Zilni i lymfatickou drenaz tkani
urychluje vstiebavani otoku

omezuje bolest spojenou se zanétem a otokem

zkracuje dobu hojeni a pracovni neschopnosti

O 000 0O

pfi soucasném podavani s antibiotiky zlepsuje jejich efekt

O vhodna volba pro ty, ktefi nemohou uzivat
nesteroidni analgetika

www.wobenzym.cz

Zkracena informace o pfipravku:

S: Pancreatinum 300 Protease Ph. Eur-j,, trypsinum 360 F..P-j.,, chymotrypsinum 300 F.L.P-j, bromelaina 225 F..P-j., papainum 90 F.L.P-j, amylasum 50 F.LP-j.,
lipasum 34 FI.P-j,, rutosidum trihydricum 50 mg; celkova proteolyticka aktivita: 570 F..P-j, celkova amylolyticka aktivita: 4030 F.IP-j, celkova lipolyticka aktivi-
ta: 4525 F1.P-j. v 1 enterosolventni tableté. IS: Jina Iéciva pro poruchy muskuloskeletalniho systému, enzymy I: Jako alternativa k dosud uzivanym postupdm
- pourazové otoky, lymfedém, fi brocysticka mastopatie. Jako podptirna lécba — nékteré pooperacni stavy v chirurgii, zanéty povrchovych Zil, potrombo-
ticky syndrom, revmatoidni artritida, revmatismus mékkych tkani, artréza, mnohocetna mozkomisni skleréza, chronické a recidivujici zanéty (v oblasti ORL,
hornich cest dychacich, mocového a pohlavniho Ustroji, travici trubice, kiize aj.), jako podptirna Iécba pfi podavani antibiotik. KI: Precitlivélost na slozky
pHpravku, t&zké poruchy krevni srazlivosti. Pred operacemi vzit v Gvahu fi brinolyticky Gcinek piipravku, podavani v téhotenstvi zvazit. NU: Ojedinélé zmény
konzistence, barvy a zapachu stolice. Pii uzivani vyssich jednotlivych davek se mohou objevit pocity pInosti, nadymani, vyjimecné nevolnost. D: Lécba se
zahajuje davkou 3x5 az 3x10 tbl. denné. S dstupem chorobnych projev(i se davkovéni postupné snizuje az na udrzovaci davku 3x3 tbl. denné. Pfi infekénich
zénétech nenahrazuje Iécbu antibiotiky, ale zvysuje jejich Gcinek.

VolIné prodejny lék. Bez tihrady VZP. Datum posledni revize SPC: 16. 12. 2009.

Uplné informace o Iéku jsou k dispozici v Souhrnu tdaji o pripravku a na adrese: MUCOS Pharma CZ, s. 1. 0., Uhiinéveska 448, 252 43 Prihonice,

tel.: +420 267 750 003, fax: +420 267 751 148, e-mail: mucos@mucos.cz

WWW.mucos.cz
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Vyrobce individualnich
ortopedicko-protetickych pomicek

zajistuje:

- Lékarské vysSetfeni pacienta a predpis pomucky

- Zhotoveni vsech individuilnich ortopedickych pomucek (protézy HK
a DK, koncetinové a trupové ortézy, mékké bandaze, ortopedickou obuy,
ortopedické vlozky apod.

provozni doba:
po 7.30-17.00; at-¢t 7.30-16.00; pa 7.30-15.00

Ortopedicka Protetika Praha s.r.o0., Kloknerova 1/1245, 148 00 Praha 4

tel.: 272 932 241-6, 1. 131, tel./fax: 272 937 386

e-mail: ortopedickaprotetika.praha@seznam.cz, www.protetikapraha.cz
Metro C stanice Chodov, dile autobus ¢. 136 stanice Dédinova - budova MEDICENTRUM

Partner vSech zdravotnich pojistoven v CR
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BONVIVA

jeden lék ve dvou formdch Bonviva

ZAKLADNi INFORMACE O PRIPRAVCICH BONVIVA® 150 mg tablety, BONVIVA® 3 mg injekéni roztok v predplnéné injekéni stiikaéce

Driitel registraéniho rozhodnuti: Roche Registration Lid., Welwyn Garden City, Velkd Biitdnie. Registraéni disla: £U/1,/03,/265/003, EU/1/03/265,/004, EU/1,/03/265,/005, EU/1/03/265/006. Ucinné létka: Ac-
dum ibandronicum 150 mg uf Natri ibandronas monohydm(us 168,75 mg, Acidum ibandronicum 3 mg ut Natri ibandronas mnnohydrlcus3375 mgve3ml nmoku Indlkute Létha osreopomzyuposlmenopaumlmch Zen se zviSenjm
tizikem zlomenin. Bylo prokdzano snizent rizika zlomenin obratld, Gcinnost na zlomeniny kicku proximdlniho femuru nebyla stanovenc. Kontraindikace: H émi na iband kyselinu nebo na kferoukoli
pomocnou ldtku. Pouze pro perordini formu: abnormality jicnu, které vedou k opozdovdni jeho vyprazdiiovani (napf. strikiura nebo achaldzie); neschopnost st nebo sedét ve vzpfimené poloze po dobu alespoii 60 minut. Davkovani
a zpisoh podavani: Tablety 150 mg - Doporutend ddvka je jedna 150 g tableta jednou mésiéns. Tableta by méla byt u7ita kazdy mésic ve stejny kalenddini den. Injekeni roztok 3 mg- K intravendznimu podani. Doporutend ddvka je
3mg formou infravendzn injekce bshem 15-30 viefin, jedenkrdt za ffi msice. Dol informace viz platnj souhim ddaj o pripravku. ZvdStni upozornéni: Pied zahdienim lécby must byt upravena hypokalcémie. U viech pacientek je
duleity dostatecny pifiem vdpniku o vitaminu D. Pro nedostatek Klinickyich zkuSenosti nent piipravek doporutovdn u pacientd s hodnotami clearance kreatininu pod 30 ml/min. Perordlni uZivani bisfosfondtd mze byt spojeno s dysfagi,
vznikem ezofagitidy a jicnovych nebo Zaludecnich viedd. Zvjsend opatmost pii soucusnem uzwum 5 NSAIDS. Pii i, poduvum moznost piechodného snizeni koncentraci vdpniku v séru; musf byt zabezpeceno, aby nedoslo k aplikedi
injekee piipravku intraarteridlng nebo paravendzng. U pacientd s onkologickym |écenjch i jmi bisfosfondty, byl hldsen viskyt krzy celisti, zpravidla spojovany s extrakei zubu a/nebo lokdlni
infekei (vietné osteomyelifidy). Osteonekrdza celisti byla také ojedinale hldsena u pacientd s osteopordzou, kferym byly bisfosfondty poddvény perording. Nejsou k dispozici Zddng zkusenosti s poddvanim piipravku u dti. Pacient frpici
vzutnymi dedknymi proh\emy imolemn(e gulakrozv, s luppovyrn deficitem loktdzy nebo pii mulnbsorpci g\ukozyguluk!ozy l:y neméli viivat phpruvek ve formé tablet. Téholensivi a Inkme Pr\pruvek by nemél hyr podlivun behem

piipravku. Inetoke s stanimi écivymi pifpravky: paclemky by nemely uiit jiny perordlni lécivy pripravek alespofi 6 hodin pied a 1 hodinu po uiti pripravku. Nebyly prokdzdny inferakce s tamoxifenem nebo hormondlni subsfituéni
terapif (estrogeny). Injekini roztok 3 mg - nebyly pozorovdny interakce s tamoxifenem nebo hormondlni subsfitutni écbou (estrogeny). Klinicky vyznamné nezadouci wéinky: Dyspepsie, nousea, bolest bricha, prijem, nadymani,
gastroezofagedini reflux, bolest hlavy, Gnava, myalgie, artralgie, vyrdzka. PFi poddvan pifpravku byly hidSeny prechodn trvajict priznaky chiipkového typu, obwykle ve spajitosti s poddnim prvni ddvky. Pfi poddvani piipravky ve formé
intravendznich injekci byly hldgeny prechodné trviic pifznaky chiipkového typu, véRinou pfi poddnt prvni davky. VetSinou se ednalo o pznaky mimé o7 stfedn intenzity, které odeznély behem pokiacujici Iécby bez dakich opafen.
Cetnost véKsiny ostatnich hldSenjch neddoucich ki nebyla odlind od placeba. Dostupnd baleni Bonviva 150 mg 1 nebo 3 tablety; Bonviva 3 mg injekni roztok v predplnéné injekéni tikacce, baleni po 1 injeként sikacce s 1
injekéni jehlou. Podminky pro uchovévani: Zgdné vl podminky uchovvani. Posledni revize textu: 5. 5. 2010. Vydej pfipravku je vizdn na lékafsky predpis. Pfipravek je hrazen z prostiedkd zdravotniho
pojisténi. Dalsi informace o pripravku ziskdte na adrese: Roche . r. o., Dukelskych hrding 52, 170 00 Praha 7; fel.: 220 382 111, fax 220 382 582. Podrobné informace o tomto piipravku jsou uvefejnny
na webovjch strdnkdch Eviopské Iékové agentury [EMEA]) http://www.emea.eu.int/.

Vydej pfipravki je vizan na lékaisky predpis, pripravky jsou hrazeny
O 1 prostiedku zdravotniho pojisténi. Dalsi informace o pripravcich ziskdte na adrese:
GlaxoSmithKline Roche, s. 1. 0., Dukelskjch hrdin 52, 170 00 Praha 7, tel.: 220 382 111, fox: 220 382 582.
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