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A PART OF ENVIRONMENTAL
FACTORS ON PROGRESS OF
ATHEROSCLEROSIS

PODIL ENVIRONMENTALNICH
FAKTORU NA ROZVOJ
ATEROSKLEROZY

Prof. MUDr. Josef Hyanek DrSc.

Metabolicka ambulance Nemocnice Na Homolce,
Praha

E-mail: Josef.Hyanek@homolka.cz

Vsichni vime, Ze strava a pohyb se béhem
vyvoje zivoc¢isného druhu Homo sapiens
vyrazné zménily, zatimco naSe genova vyba-
va nikoliv (jenom z 1,6 %). Vysledkem této
krize jsou tzv. komplexni nebo civiliza¢ni
choroby, kam patfi i ateroskleroza (ATS).
Merzi civiliza¢ni choroby fadime kromé ATS,
diabetes mellitus, obezitu, Alzheimerovu
chorobu, psoridzu, metabolicky syndrom X
aj. Jsou to slozita metabolickd onemocnénti,
protoze maji celou plejidu vyvoldvajicich
pficin. Pro ATS je konkrétné zatim podle
doporuceni SZO definovano 32 rizikovych
faktoru a detekovino 45 kandidatnich gent,
kterym je v posledni dobé vénovana veli-
ka pozornost. Podle americkych genetik
Strachana a Reada (1996) maji vlivy vnéj-
§iho prostfedi na exprimovini kritickych
gentl rozhodujici vyznam. Pro ¢lovéka jsou
rozhodujicimi environmentdlnimi (ekolo-
gickymi) vlivy vyZiva a pohyb. Dietni vlivy
a pohybova aktivita ptisobi na lidsky genom
pfimo ¢i nepfimo a rozhoduje o vzniku,
vyvoji a progresi tohoto chronického one-
mocnéni (ChO). Dietou (= potravinové che-
mické latky) a pohybem (= tkdfiové meta-
bolity provazejici pohyb) jsou nase geny
manipuloviny a rozhoduji o incidenci,
nastupu, projevu a variabilit¢ ChO, takze
nemohou existovat na svété ani dva jedinci,
pokud Ziji oddélené (v¢etné jednovajecnych

dvojcat), ktefi pfi stejné genové vybavé
disponuji stejnym zdravotnim stavem.Casto
nepochopitelné a prekotné objevy v mo-
lekularni genetice neustidle dokazuji proc
nekoreluje nase genova vybava - genotyp se
somatickym projevem - fenotypem. Nové
védni obory nutrigenomika a nutrigenetika
sleduji vlivy sloZeni potravy a nasi enzymové
vybavy, stejné jako farmakogenetika sleduje
ucinky 1éka a cizororodych latek na nas
organismus v ruznych etnickych skupinidch
s historicky rozdilnym zptsobem Zivotniho
stylu. Pocty genti téchto polygennich nemo-
marni etiologii tak vyznamnou roli, jako pfi
jejich manifestaci. O té rozhoduji exogenni
faktory (Olden a Wilson 2000). Jsou jako
nabitd zbran, s citlivou spousti, kterou nosi-
me neustile s sebou ,v batohu“. Pokud nesa-
hime na spoust a na nikoho nemifime - je
vSechno v pohodé.

Uvadime priklady efektivnich aktivit
k zajisténi pravidelného pohybu a sprav-
né vyzivy predevsim podle vzoru z USA
(Clintonova nadace - Alliance for a Heal-
thier Generation Update spolu s Ameri-
can Health Association) nebo z EU (Liga
gegen Atherosklerose), z Kanady, Japonska,
Francie aj. vSem zndmé jiz od 70. let.U nds
tyto aktivity ackoliv horujeme pro , americ-
ky Zivotni styl“ a predstavujeme konzum-
ni typ spolecnosti“ stile nezdomacnély.
Spravny pohybovy stereotyp a stravovaci
navyky sniZuji agresi rizikovych faktort
a vcasna vychova v détstvi k témto navy-
ktim je nejlepsi prevenci kardiovaskuldrni-
ho onemocnéni v dospélosti.

Na prikladech indukce a exprese jednot-
livych enzymovych systému a jejich medid-
torll u nejcastéjsSich ChO, jako napft. alkoho-
lismu, nikotinismu, obezité, ATS aj., je mozno
ovliviiovat presvédcovanim pacienta, aby se
o napravu svého Spatného ,zivotniho stavu“
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pokusil sim, protoZe vyvolavajici nepfiznivé
zevni vlivy dokdZzeme ménit (jidlo, koufeni,
stress, pohyb, kosmetika, ovzdusi aj.), zatim-
co genovou vybavu jeSté porad ne.
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SKIN AND BONE DISORDERS:
SKIBO DESEASES

Jaromir Kolar
Chai of Radiology, Postgraduate Medical School,
Prague

The etiology and pathogenesis of disea-
ses that show synchronous or metachronous
involvement of the skin, mucous membranes
and bones are still poorly understood. The
principles are not yet known, that govern
the timing of involvement of different organ
systems in some of them. Today for many
disorders it is only speculated that they
are caused by previously unknown genetic
alterations that induce specific biochemi-
cal abnormalities in basic structures of the
bones and skin - i.e. in collagen. Also the
proteoglycan loss seems to be a common

pathogenic principle. In fact, main derma-
tologic features are very broad and similar-
ly, main radiological features include a lot
of symptoms, e.g. sclerosing skeletal chan-
ges, localized skeletal hypertrophies, bone
marrow infarction, ,cystic® bone changes,
acroosteolyses, periostoses, joint destructi-
ons, oateoarthritis, entesopathy a interstitial
calcinosis. Not all of them are present in dif-
ferent conditions simultaneously, of course.
The main subdicision of known diseases,
belonging to this group of disorders, inclu-
des congenital disorders and developmen-
tal anomalies, collagen diseases, rheumatic
disorders, infections, neoplastic and gra-
nulomatous disorders, angiodysplastic skin
lesions with skeletal changes, periostoses
and a small group of other conditions. The
presentation will document only some of
main characteristic a generally met conditi-
ons along with pictures of the skin lesions
(which are generally not seen by radiolo-
gists, reporting the bone condition) and
stresses the necessity in improving the con-
tact between the clinician and radiologist to
enable their correct classifications.

Key words: SKIBO deseases, skin and
bone disorders, developmental anomalies

ZHOUBNE NADORY
STARYCH EGYPTANU

Eugen Strouhall, Alena Némeckova?

1 Ustav dé&jin 1ékafstvi a cizich jazyka,
1. LF UK, Praha

e-mail: eugen.strouhal@If1.cuni.cz

2 Ustav histologie a embryologie,

LF UK, Plzen

V soucasné dobé mame k dispozici
databazi 188 dostate¢né dokumentovanych
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zhoubnych nddort z 27 zemi Starého svéta.
Nejvétsi pocet z nich pripadd na Egypt
a Nubii (dnes rozdélenou na egyptskou
a sudanskou cast). Jde o 57 nilezq, to zna-
mend 30,3 % z jejich celkového poctu. Za
nimi ndsleduji s velkym odstupem Velka
Britanie s 21 pfipady (11,5 %) a Némecko
s 19 pfipady (10,4 %). Tato Cisla vsak neod-
razeji skute¢nou porovnavaci frekvenci
nadort v uvedenych zemich, ale prfedevsim
zdjem badatelt o studium tamnich nddort
a jejich odbornou zdatnost.

Pfece vSak existuji mezi starym
Egyptem s Nubii a Evropou velké rozdi-
ly v chronologickém rozloZeni nddoru.
Zatimco v Evropé je jejich pocet v pravé-
ku zanedbatelny a téméf staly, s ndhlym
vzristem az od zmény letopoctu,v Egypté
a Nubii pochazi nejvice nilezti z péti tisi-
cileti pfed zménou letopoctu. Pfitom tam
probihal stily, i kdyZ pozvolny nartst poctu
nadort. Pokud jde o strukturu druht nado-
ri, v obou oblastech tvofi asi polovinu
pripadu osteolytické metastizy karcinomu.
V Egypté a Nubii bylo vice pfipadl primar-
niho karcinomu (pfedevsim nosohltanu),
hemoblastéz event. retikulocytodz, a sarko-
mi nez v Evropé. Nejndpadnéjsi rozdil viak
pfedstavuje absolutni nepfitomnost oste-
oplastickych metastiz karcinomu, které
v Evropé zahrnuji 18,6 % jejich zhoubnych
niadora. Existence zhoubnych nddort
neunikla pozornosti divnych egyptskych
lékart, jak dokazuji zminky v 1ékafskych
papyrech.

Klicova slova: maligni tumory, stary
Egypt a Evropa, diachronni srovnani, druhy
nadort

MALIGNANT TUMOURS
OF THE ANCIENT EGYPTIANS

Eugen Strouhal?!, Alena Némeckova?

1 Ustav dé&jin lékatstvi a cizich jazyki,

1. LF UK, Praha

e-mail: eugen.strouhal@If1.cuni.cz

2 Ustav histologie a embryologie, LF UK, Plzeii

Currently we possess a database of 188
sufficiently documented malignant tumours
from 27 countries of the Old World. The
greatest number was found in Egypt and
Nubia (today divided into the Egyptian
and Sudanese parts). It consists of 57 finds,
which equals 30.3 % of their total. From
other countries Great Britain follows with
21 cases (11.5 %) and Germany with 19
cases (10.4%). These number do not reflect
the real comparative frequency of tumours
in the mentioned countries, but prima-
rily the interest of authors to study their
tumours and their professional quality.

In spite of this there exist between
Ancient Egypt and Nubia and Europe great
differences in chronological pattern of
tumours. While in Europe there number in
prehistoric period is very small and almost
steady, with abrupt increase in years AD,
in Egypt and Nubia the majority of finds
originates in five millennia BC. In the same
time, there was a steady, slow increase of
their number. Concerning structure of the
kinds of tumours, in both regions a half of
the cases consists of osteolytic metastases
of carcinoma. In Egypt and Nubia, there
were more cases of primary carcinoma
(especially of the nasopharynx), hemoblas-
toses or reticulocytoses, and sarcomas, than
in Europe. Most surprising is, however, the
absolute absence of osteoblatic metastases
of carcinoma, which in Europe comprise
18.6 % of its malignant tumours. Existence
of malignant tumours did not escape atten-
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tion of ancient Egyptian physicians, as evi-
denced by mentions in medical papyri.

Key words: malignant tumours,
Ancient Egypt and Europe, diachronic com-
parison, kinds of tumours.

POSLEDNI POZOROVANI
BIOMECHANICKE ETIOLOGIE TZV.
IDIOPATICKE SKOLIOZY.

NOVA KLASIFIKACE - TRI
ETIOPATOGENETICKE SKUPINY
(1, 11, III EPG)

RECENT OBSERVATIONS IN
BIOMECHANICAL ETIOLOGY
OF SO-CALLED IDIOPATHIC
SCOLIOSIS.

NEW CLASSIFICATION - THREE
ETIOPATHOLOGICAL GROUPS
(I, IL III EPG)

Karski T.

Chair and Department of Pediatric Orthopaedics
and Rehabilitation

Skubiszewski Medical University of Lublin, Poland
University Pediatric Hospital, Chodzki St. 2,
20-093 Lublin, Poland

The article presents biomechanical eti-
ology of the so-called idiopathic scoliosis
(AIS). It describes I*, II™d and 111 etiopa-
thological groups (epg) of spine deformity
which were distinguished in years 2001/
2004/2005. At all children with so-called
idiopathic scoliosis we found a real abduc-
tion contracture of the right hip often con-
nected with flexion and external rotation
contracture. In other cases we found only
limited range of adduction of the right hip
in comparison to the left hip. We state that
the children with the real abduction con-

tracture of the right hip constitute the first
etiopathological group of development of
scoliosis (It epg). It is “S” double shaped
scoliosis with rib hump on the right side.
Other patients with only limited adducti-
on of right hip in comparison to the left
hip constitute the second etiopathological
group of development of scoliosis (1[4
epg). It is “C” shaped lumbar or sacro-lum-
bar or lumbo-thoracic left convex scoliosis.
The third etiopathological group (1" epg)
shows none or very slight curves on X-rays
with no rib hump or very slight but with
“stiffness of spine”. Such young patients
have problems with sport and in adult
age stiffness of spine causes large “back
pain”. The right hip structural abduction
contracture, or only difference in addu-
ction, is connected with the “syndrome
of contractures” at newborns and babies
described by many authors and thorough-
ly by Prof. Hans Mau. How does scoliosis
develop? Our explanation is the following:
asymmetry of movement of hips during
gait provokes asymmetry of loading and
asymmetry of growth of left and right sides
and gradual development of scoliosis. The
It epg scoliosis is secondary compensatory
deformity. The II™ epg is connected with
the permanent stand position on free on
the right leg since first years of life. The II1™4
epg consists of patients from boarder of It
and II™9 epg. This classification makes clear
therapeutic approach to every etiopatholo-
gical group of scoliosis and gives us possibi-
lity to introduce causative prophylaxis.

Key words: So-called idiopathic sco-
liosis. Biomechanical etiology. New classi-
fication.

Viz PU, ro¢. 13, 2006, & 1+2 str. 54-68
See LS vol. 13, 2006, No. 1+2, p. 54-68
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,SYNDROM KONTRAKTUR*
(PODLE MAU) S ABDUKCNI
KONTRAKTUROU PRAVEHO
KYCELNIHO KLOUBU JAKO
PRICINNEHO FAKTORU VYVOJE
TZV. IDIOPATICKE SKOLIOZY

“SYNDROME OF CONTRACTURES”
(ACCORDING TO MAU) WITH THE
ABDUCTION CONTRACTURE OF
THE RIGHT HIP AS CAUSATIVE
FACTOR FOR DEVELOPMENT

OF THE SO-CALLED IDIOPATHIC
SCOLIOSIS

Karski J., Kalakucki J., Karski T., Dlugosz M.

Chair and Department of Pediatric Orthopaedics
and Rehabilitation

Skubiszewski Medical University of Lublin, Poland
University Pediatric Hospital, Chodzki St. 2, 20-093
Lublin, Poland

The article provides basic explanation
of “syndrome of contractures” (described
by Mau in 1979) at newborns and babies
and it’s conjunction with biomechanical
etiology of the so-called idiopathic scoliosis
(Karski 1995-2006). The authors analyzed
children with “syndrome of contractures”
and noted its relevance to some clinical sym-
ptoms at children with scoliosis. Newborns
and babies with clinical signs of ,syndrome
of contractures” require further spine exa-
mination already at age of 3-4 in order to
detect “danger of oncoming scoliosis” and
to introduce neo-prophylaxis. The research
based on “syndrome of contractures” can
explain predominance of female gender of
patients with scoliosis, sides of curves, side
of rib hump, progression and sensibility to
new rehabilitation exercises.

Key words: syndrome of contractures,
so-called idiopathic scoliosis

Viz PU, roc. 13, 2006, ¢. 1+2 str. 69-76
See LS vol. 13, 2006, No. 1+2, p. 69-76

INFORMACE O DRIVEJSIM
(NESPRAVNEM) REHABILITACNIM
LECENI IDIOPATICKE SKOLIOZY
PATERE. VYSLEDKY NOVE
REHABILITACNI TERAPIE.
PRAVIDLA NEO-PROFYLAXE

INFORMATION ABOUT OLD
(WRONG) REHABILITATION
TREATMENT OF IDIOPATHIC
SCOLIOSIS.

OUTCOME OF NEW
REHABILITATION THERAPY.
RULES OF NEO-PROPHYLAXIS

Katakucki J., Karski J., Karski T., Kandzierski G.,
Madej J., Dlugosz M.

Chair and Department of Pediatric Orthopaedics
and Rehabilitation

Skubiszewski Medical University of Lublin, Poland
University Pediatric Hospital, Chodzki St. 2, 20-093
Lublin, Poland

The article provides overview of previ-
ous and present rehabilitation exercises in
therapy of the so-called idiopathic scoliosis.
Till discovery of biomechanical etiology
of spine deformity (T. Karski 1995-2006)
the “strengthening-extension exercises for
spine” were popular in many countries.
The enlargement of curves was suggested
as “natural history” of scoliosis. The disco-
very of biomechanical etiology allowed to
introduce new rehabilitation therapy and
rules of causal neo-prophylaxis. The new
conservative therapy of scoliosis should be
now the main aim for every doctor.

ambul_centrum@volny.cz 107



Key words: rehabilitation exercises,
so-called idiopathic scoliosis

Viz PU, ro€. 13, 2006, & 1+2 str. 8-16
See LS vol. 13, 2006, No. 1+2, p. 8-16

WEDGED VERTEBRA EXPANDED
BY BRACE. REPORT OF TWO
CLINICAL CASES

Jacques Chéneau', Gudrun Engels?,

Theodoros B. Grivas?

139 rue des Chanterelles, 31650 Saint Irena,
France
e-mail : cheneauj@wanadoo.fr

2 am Butenweg 6, D 92245Kiimmersbruck,
Germany

3 Orthopaedic Department “Thriasio” General
Hospital, Attica, Greece

Introduction

It is well documented that congeni-
tal scoliosis patients suffering defects of
segmentation, like unilateral unsegmented
bars, need early surgical treatment, as the
deformity will malignantly progress. Other
similar cases having defects of formation
the same as hemivertebrae (nonincarcer-
ated, semincarcerated, or incarcerated) are
receiving avariety of treatments shifting
from observation to brace treatment or
surgical intervention.

Aim of this report is to point out the
fact that, in selected congenital scoliosis
patients, there is beneficial effect of brace
treatment in a way that the smaller side
of blocks and wedged vertebrae can be
expanded due to brace treatment. We have
only seen a few similar cases published in
the literature, signed by a former pupil of
one of us.

Patients

Two patients with blocks and hemiver-
tebrae are presented. One girl, six years of
age when initially presented, had an abnor-
mal block, a congenital wedge vertebra
Th5-6 and 23° of Cobb angle. She received
a nearly typical Chéneau brace: The second
patient is a boy 11 years of age when he ini-
tially attended the scoliosis clinic (born on
30 October 1985) with a L3 incarcerated
hemivertebra, with a Cobb angle L2-14 of
10°. Due to surface deformity and due to
the anticipation of a possible progression
of the scoliotic curve the boy was commen-
ced conservative treatment with a modi-
fied Boston Brace and he was followed up
regularly clinically and radiographically.

Results

The long-term follow up revealed that
wedged vertebrae were so normalized, that
no further treatment was needed in both
patients.

Discussion

The brace has acted according to the
laws of Delpech: Charging one side of
a growing joint and discharging the other
one brings on agreater growth on the
discharged and aslower growth, even
agrowth stop, on the overcharged side.
What seemed to be unknown up to our
times is that the laws of Delpech con-
cern wedged vertebrae, too, and that an
abnormal bone piece reacts according to
Delpech’s laws much more electively than
aneighbouring normal bone As aresult,
the congenital wedged vertebrae became
nearly symmetric. Other cases are being
treated by brace at present time and we
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expect alonger delay before publishing
them. This strategy therefore can deduce
the rate of surgical cases. We think that
abrace should be given in selected con-
genital scoliosis patients.

Key words: congenital scoliosis,
congenital wedge vertebra, incarcerated
hemivertebra, bracing

DEFORMITY PATERE

U SYSTEMOVYCH CHOROB
S ABNORMALNI KOSTNI
DENZITOU

Marik L.!, Kolaf J.2, Hudakova O.3, Mafikovad A.l,

Kozlowski K.

IAmbulantni centrum pro vady pohybového
apardtu, Praha

Olsanska 7, 130 00 Praha 3,

e-mail: ambul_centrum@volny.cz

2 Katedra radiologie IPVZ, Klinika rentgenologie
2. LF UK a FN Motol

3 Katedra antropologie a genetiky ¢lovéka, PfF UK,
Praha

4 Department of Medical Imaging, The Children s
Hospital at Westmead, Sydney, Australia

Autofi podavaji prehled deformit pate-
fe, které byvaji patognomonickym sympto-
mem nékterych kostnich dysplazii (napf.
pseudoachondroplazie, metatropicka
dyslazie), metabolickych vad (napf. oste-
omalaticky syndrom, juvenilni idiopaticka
osteoporoza [JIO], mukopolysacharidézy
a oligosacharidézy) a kolagennich kost-
nich chorob (napf. osteogenesis imper-
fecta [OI], Marfanuv a Ehlerstiv-Danlostv
syndrom). Sekundirni osteopordza je
pfitomna ve vSech pfipadech Turnerova
syndromu. Patogeneze deformit patefe
je predurcena molekularné genetickymi

faktory. Zavaznost deformit patefe stejné
jako koncetin je ovlivnéna funkcéni kostni
adaptaci na zdklad¢ znamych mechanismu
kostni remodelace (Utah paradigma podle
H. Frosta). Vrozené deformity patefe jsou
vzdy strukturdlni a jsou provizeny riznym
stupném osteoporozy v zavislosti na véku
a pohlavi. Rtstové obdobi je nejvhodné;jsi
pro komplexni léceni, které kromé reha-
bilitace, korzetoterapie a operacni léCby
zahrnuje i léceni kalciotropnimi léky.
Dukazem uspésné komplexni terapie déti
s OI a JIO je rentgenologicky priikaz rastu
obratlovych tél hrudni a bederni patefe
do vysky. Diagnostika osteopordzy ¢i oste-
omalacie a raciondlni 1éceni kalciotrop-
nimi léky ma byt monitorované pomoci
biochemickych markerti kostniho obratu
a DXA denzitometrie s vyuzitim détské-
ho soft wearu (v indikovanych pfipadech
histochemickym a histomorfometrickym
vySetrenim). Cilem komplexni 1é¢by v ob-
dobi ristu je normalizovat kostni meta-
bolismus a tak dosiahnout individudlné
optimdlni peak bone mas v dospélosti.
Typické deformity obratli a patefe jsou
demonstroviany ve stru¢nych kasuistic-
kych sdélenich (1).

Upozorfiujeme zde na novou nosologic-
kou jednotku nazvanou Ceska kostni dyspla-
zie s charakteristickym RTG ndlezem (viz
obr. 1-6): hypoplazie nékolika metatarz,
platyspondylie s obdélnikovitym tvarem
patefniho kanalu lumbadlni patefe a progre-
sivni zuZovani kloubnich $térbin (pfedcas-
né vznikajici osteoartr6za). V jedné rodiné
byli diagnostikovini 4 postizeni jedinci
(2) a pozd¢ji byla diagnoza této KD urce-
na v 5 dalSich nepfibuznych rodinach Ziji-
cich v Ceské republice (3, 4). Dédi¢nost je
autozomalné dominantni (2, 3, 4). Vsichni
pacienti jsou kavkazské rasy a pochaizeji
z riznych oblasti Ceské republiky. Zd4 se,
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Fig. 1. X-ray of the right foot at the age
of 28 years - hypoplastic/dysplastic 3¢
and 4" metatarsals.

Ze toto onemocnéni je docela béZnou kon-
stitu¢ni kostni chorobou u nis.

Tento rok G. Mortier et al. objevili
R75C mutaci u 4 pacienti publikovanych
I. Mafikem et al. v roce 2004 (2) a u 1 paci-
entky, kterd byla demonstrovina v prici
K. Kozlowski et al. v roce 2004 (3). Stejna
mutace byla nyni prokdzina v Sydney v ju-
goslavské rodiné. To znamena, Ze tato nova

Fig. 2. X-ray of the right hip, 28 years. The lower por-
tion of the ilia is short and broad. Marked narrowing
of all joint spaces. Flattened, slightly irregular femoral
head.

KD neni ,privatni syndrom®, ktery se vysky-
tuje jen v CR. Tyto ndlezy svéddi, ze Ceska
dysplazie patii ke kolagenopatiim, typ II.

Klicova slova: deformity patefe, kostni
dysplazie, metabolické kostni choroby, kola-
genopatie, funkcni adaptace kosti, Ceska
kostni dysplazie
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7 of hand - AP projection, 15 years. Narrowing of all hand joint spaces most marked in the wrist.
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Fig. 4. X-ray of thoracic spine - lateral projecti- Fig. 5. X-ray of thoracic spine - lateral projection,
on, 6 years. Significantly flattened oval thoracic 30 years. Flattened thoracic vertebral bodies with
vertebral bodies. irregular vertebral plates.
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Fig. 6. X-ray of lumbar spine - AP projection,
30 years. Rectangular lumbar spine canal.

SPINE DEFORMITIES AT SYSTEMIC
DENSITY DISORDERS

Mafik I.!, Kolaf J.2, Hudakova O.3, Mafikova A},
Kozlowski K.4
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The topic are spine deformities as
a pathognomonic symptom at some bone
dysplasias (e.g. pseudoachondroplasia,
metatropic dysplasia), metabolic disorders
(e.g. osteomalatic syndrome, juvenile idi-
opathic osteoporosis [JIO], mucopolysa-
ccharidoses and oligosaccharidoses) and
collagen bone diseases (e.g. osteogenesis
imperfecta [OI], Marfan and Ehlers-Danlos
syndromes). Secondary osteoporosis is
pathognomonic sign of all cases of Turner
syndrome. Pathogenesis of spine deformi-
ties is determined by molecular genetic
factors. Severity of spine defects and/or
deformities similarly like at long bone
deformities is influenced with functional
adaptation of bone tissue according to
previously defined mechanisms of bone
remodelling (Utah paradigm by H. Frost).
Systemic spine deformities like congenital
spine defects are accompanied by some
degree of osteoporosis. Growing period is
the most suitable for complex treatment of
systemic spine deformities that instead of
rehabilitation, bracing and surgical treat-
ment includes medication of calciotropic
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drugs. The clear evidence of successful
complex therapy of OI and/or JIO chil-
dren is an X-ray proves of vertebral body
growth in vertical direction (correction
of platyspondyly of thoracic and lumbar
spine). Diagnosis of osteoporosis and/or
osteomalatia and rational treatment using
calciotropic drugs should be monitored by
examination of bone metabolism markers
and dual energy densitometry (DXA) with
application of child soft wear (at indicated
cases by histological, histochemical exami-
nation and histomorphometry). The main
aim of comprehensive treatment in chil-
dhood is correction of bone metabolism
and achievement of individual peak bone
mass in adulthood. Typical deformities of
vertebral bodies and spine are documeted
at short case reports. (1).

Attention is devoted to an unique disea-
se called Czech Bone Dysplasia and its
characteristic X-ray findings (see fig. 1-6):
Peculiar radiographic findings are hypo-
plasia of a few metatarsals, platyspondyly
with rectangular shape of the lumbar spi-
nal canal and progressive narrowing of
the joint spaces. Four affected patients (2
adults and 2 children) were diagnosed in
the 1%t family (2). Later the diagnosis was
confirmed in next 5 unrelated families in
Czech Republic (3, 4). Finally, the condi-
tion was inherited as a dominant trade
(2, 3, 4). All patients are Caucasians and
originate from different parts of the Czech
Republic. It seems that this disorder is
quite a common constitutional bone disor-
ders in this country.

This year G. Mortier et al. have found
the R75C mutation in the patients repor-
ted by I Marik et al. in 2004 (2) and
K. Kozlowski et al. in 2004 (3). At pre-
sent the Czech Dysplasia was diagnosed in
Sydney in a “Yugoslaw” family and confir-

med now by DNA investigation. It means
that the new dysplasia is not a “private
syndrome*“ occuring only in CR. These data
suggest that Czech dysplasia is a type II
collagenopathy.

Key words: spine deformities, bone
dysplasias, metabolic disorders, collagen
bone diseases, functional adaptation of
bones
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VROZENE DEFORMITY PATERE

U GENETICKYCH SYNDROMU:
OKULO-AURIKULO-VERTEBRALNI
SPEKTRUM

Kuklik M., Mafik I., Kozlowski K.
Ambulantni centrum pro vady pohybového
apardtu, Olsanska 7, 130 00 Praha 3

e-mail: miloslav.kuklik@volny.cz

Vrozené deformity pdtefe z poruchy
formace, segmentace a smiSené poruchy
jsou pric¢inou variabilni vertebrdlni sym-
ptomatologie, prokazuji se bloky, hemiver-
tebry, motylovité obratle, rozSt€py obratlu,
vyznacné zmény Zeber aj. Tyto malformace
jsou pricinou kongenitdlni skoliozy, kyfozy,
lordoézy, kyfoskoliozy, lordoskoliozy a blo-
ku pdtere. Pii urcité lokalizaci jsou pato-
gnomonickym nalezem spondylokostilni
a spondylotorakdlni dysplazie, ischiover-
tebralni dysplazie, cerebrofaciotorakalni
dysplazie a jsou soucdsti mnoha genetic-
kych syndrom, napf. Robinova syndromu,
Klippelova-Feilova syndromu, Sprengelovy
sekvence aj. Mezi biomechanicky zdvaz-
né se fadi zfidka se vyskytujici nosologic-
ké jednotky okulo-aurikulo-vertebrilniho
spektra, vyznacujici se kromé vrozené mal-
segmetace ¢i malformace patefe hemifa-
cidlni mikrosomii s pfidruzenymi vadami
jako u Goldenharova syndromu, pfechod-
nych forem VACTERL asociace, a obli¢ejo-
vou stigmatizaci u dalSich syndrom.

Goldenharuv syndrom (GSy) se
vyznacuje vrozenymi vadami patefe s orofa-
cidlni symptomatologii, jezZ zahrnuje 1. a 2.
zaberni oblouk. Obvykle se popisuje hemi-
facialni mikrosomie, kranidlni asymetrie,
anomalie oc¢i, dermoidni cysty, roz§tépové
vady obli¢eje, mikrognacie, srde¢ni vady,
vertebrilni a rendlni vady.

Goldenhar (1952) si jako prvni v§iml
souvislosti o¢nich a usnich anomalii ve vzta-

hu k hypoplazii mandibuly (hemifacialni
microsomie). Jednostranna hypoplazie man-
dibuly se soucasnymi anomadliemi zevniho
ucha byla popisovina jiZ od roku 1800.
Pramérny vyskyt GSy se uvadi 1:5600,
kolisd v rozmezi od 1:3500 do 1:26 000.
Mirné formy se vyskytuji castéji a mo-
hou byt prehlédnuty. Extrémni variabili-
ta klinickych projevll vedla k rozli¢cnému
nazvoslovi: hemifacialni microsomie, faci-

oauriculovertebral spectrum, syndrom
1. a 2. zaberniho oblouku, laterdlni facialni
dysplasie.

VétSina pfipada vykazuji vertikdlni
prenos slucitelny s autosomilné domi-
nantni dédic¢nosti. Vyskyt choroby ve 2
nebo vice generacich v¢etné sourozencu
byl také popsan. Variabilni klinickd mani-
festace odpovida genetické heterogenité
od vaskuldarnich defektt v intrauterinnim
Zivoté aZ po cist€¢ mendelovskou choro-
bu. Vétsina pfipadt je sporadickych. Jsou
zaznamendny i situace biomechanické,
teratogenni etiologie.

Ze skeletdlnich anomdlii se vertebral-
ni anomalie vyskytuji v 30-50 %, zahrnu-
ji occipitalizaci atlasu, anomdlni klinovité
obratle, kompletni ¢i ¢dste¢nou synostozu
dvou i vice obratli, nadpocetné obratle,
hemivertebry, spina bifida aj. Faze kr¢nich
obratltl (ve 20-35 %) muzZe byt spojena s ba-
zildrni impresi. Ddle anomdlni Zebra, radidl-
ni defekty (10 %), pedes equinovari (20 %)
a defekty lebky. Kranidlni asymetrie, mikro-
cefalie, plagiocefalie se uvadi ve 20 %.

Kazuistika se tyka rodiny, kde nemocna
matka a dcera maji rozdilny stupefi onemoc-
néni. U matky byly zaznamendny jen mirné
projevy asymetrie oblic¢eje, mikrodoncie
horniho postranniho feziku vlevo, astenic-
ky habitus, autoimunni proces Stitnice a zvy-
Seni hladin onkogenniho markeru scc anti-
genu, tzv. hemifacialni mikrosomie. Prvni
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téhotenstvi matky skoncilo spontinnim
abortem v 1. trimestru. U probanda - prvni
dcery z rizikového druhého téhotenstvi
je plné vyvinuty syndrom s epibulbdrnim
dermoidem nad levou orbitou, lateralnim
rozStépem koutku a dal$imi orofacidlnimi
stigmaty, zapadajicimi do spektra plné vyvi-
nutého GSy (obr. 1). V 1. roce Zivota byly

zjiStény tracheomalatické komplikace. Na
patefi byly zaznamendny anomadlie hrudnich
obratli mirného stupné (motylovité obrat-
le). Matka porodila z dal$iho téhotenstvi po
prekoncepcni péci a komplexni prenatilni
diagnostice zdravou dceru. Téhotenstvi bylo
monitorovano ultrasonograficky a provede-
na amniocentéza s biochemickym a cyto-

Obr. 1. Orofacidlni stigmatizace divky - 6 let.
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genetickym vySetfenim plodu (biochemie
v normé, karyotyp 46, XX)

V rodokmenové analyze je pozoru-
hodné onemocnéni niadorem dolni celisti
u bratra matky pacientky (opét oblast tzv.
zabernich obloukt). Nadorové onemocné-
ni z okruhu adenomatdzy/polypdzy zaziva-
ciho traktu bylo zjist€éno i u otce matky.

Obr. 2B. Abnormality obliceje. Obr. 2A. Fenotyp 7mésic¢niho kojence.

Obr. 2C. Malformace rukou - vmezefena radidlni aplazie, afunk¢ni plovouci palce rukou, 3 roky.
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Obr. 2D. RTG kréni patefe v bo¢né projekci ukazuje kostény blok C1-3 a redukci poc¢tu krénich
obratli.

VACRL asociace (& Klippeluv-Feiluv
syndrom). Typické anomilie u VACTERL
asociace jsou: v - vertebrdlni (u 37 % pfi-
pada), vaskularni, a - andlni (v 63 %),
aurikularni anomalie, ¢ - kardiovaskular-
ni (v 77 %), t - tracheoezofagedlni pistél
(v 40 %), e - esofageilni atrézie, r - rendlni
(v 72 %), radidlni defekty (v 58 %), 1 - kon-
Cetinové anomalie (a zeberni).

Czeizel et al. (1988) rozliSuji teratogen-
ni - pravou a smiSenou VACTERL asocia-
ci, kterd je soucdsti urc¢ité chromosomalni
nebo mendelovské afekce.

Kasuistika
Chlapec pochazi z 1. gravidity matky,

porod ve 41. tydnu, resuscitovin, p.h.
3650 g, p.d. 48 cm. Ve 2,5 més. Zjistén roz-
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Obr. 2E. RTG horni hrudni patefe v AP projekci
dokumentuje dorzalni srist 4.-5. a 6.-7. Zebra
vlevo.

Stép tél obratld kréni patefe a horni hrudni
krajiny, podezieni na hemivertebry. Pedes
equinovari bil, uplnd aplasie radidlni bil.
Kardiologickym vySetfenim zjiSténo fora-
men ovale apertum, USG CNS prokazalo
agenesi septi pellucidi. Od 2. mésice 1écen
konzervativné pro gastroesofagealni reflux.

V Ambulantnim centru pro vady pohy-
bového aparitu v Praze byl poprvé vySetien
v 6,5 mésicich: eutrofik (8300 g), oplosté-
ni zahlavi vpravo, hlava rotoviana doprava,
pfed levym uSnim boltcem drobné dva
kozni vyrustky, kratky krk - kostni torticol-
lis, v oblasti kofene nosu hemangiom, HK -
povrchni amnidlni zaskrceniny, oboustran-
nd manus vara, afunkéni plovouci palce
(obr. 2 A, B, C, D). RTG C a horni Th pate-
fe: porucha segmentace s redukci poctu C
obratld, faze C1 - C3 a proximdlnich Th
obratla, ¢aste¢na fuze 4. a 5. Zebra, 6. a 7.
vlevo dorsilné, pedes equinovari cong. bil.

Klinicko-genetickym a rentgenologic-
kym vySetfenim byla kombinovana vada
zafazena mezi VACTERL asociace s neu-
plnou expresi. Na zikladé zjiSténych ano-
malii koncetin (oboustrannid vmezefena
radidlni aplazie s afunk¢nimi palci rukou),
patefe (porucha segmentace i formace
kréni a hrudni patefe), Zeber (fuze), usi
(abnormadlni boltce a zavaznd porucha slu-
chu), srdce (foramen ovale apertum), CNS
(ageneze septi pellucidi) se jedna o VACRL
asociaci.

Od 7 mésica véku bylo zahdjeno 1éce-
ni ortotické a RHB (protahovini kontrak-
tur, Vojta metodika) pro rebelujici equino-
varosni deformity nohou (v.s. zpuisobeny
neuplnymi amnidlnimi zaskrceninami kon-
Cetin). Chtize samostatné od 20 més. Ve
4 letech provedena adenotomie, audiome-
trie prokdzala hypacusis perceptiva gravis
bil., proto byl chlapec vybaven sluchadly,
naucil se mluvit

Ve 4,5 letech vySka 102,7 cm (12.P -
maly), hmotnost 19,6 kg (k vy$ce na horni
hranici normy), hyperbrachycefalie, mensi
levé ucho distdlnéji, hypertelorismus,
ntzkovity achop mezi 2. a 3., 4. a 5. prst,
afunk¢ni plovouci palce.

Operacnim, ortotickym a rehabilitac-
nim 1éC¢enim byl korigovan rigidni pes equi-
novarus pravé nohy. Ve spoluprici s plas-
tickym chirurgem byla vyfeSena manus
vara congenita obou rukou byl vycvicen
i Spetkovy uchop.

Po narozeni byla uvaZovina suspekt-
ni diagnéza Holtiv-Oramtv syndrom.
Prezentované anomilie lze zahrnout do
okuloaurikulovertebralni sequence (hyper-
telorismus a dalsi jiZz uvedené vady).
V pfipadé dalsiho téhotenstvi u stejnych
rodict je nutnd prenatdlni diagnostika, pro-
toze neni mozné vyloucit mendelovskou
afekci.
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Obr. 3A. Stigmatizace obliceje, 4 roky a 7 mésicu.
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Spondylokarpotarzalni synostoéza

Syndrom spondylokarpotarzalni synos-
tozy (SSS) je nozologickd jednotka cha-
rakterizovand chybnou segmentaci pdtefe
a spojenim karpti i tarza. Diagnostikuje se
velmi vzicné, do roku 2004 bylo publiko-
vano pouze 20 pripadu. Skoliéza z chybné
segmentace je ¢astou abnormalitou patefe.
Stupeinl skoliozy u SSS muze byt velmi roz-
licny.V poloviné pfipadd byva znac¢ného
stupné€. Syndromologické spojeni vrozené
skolidzy s karpotarzilni fazi ¢asto unikne
pozornosti, protoze rentgenogramy rukou
a nohou nejsou u déti s vrozenou skoli6zou
rutinné provadény a fuze karpdlnich nebo
tarzalnich kuastek nemusi byt patrna. Ve
¥ ptipadd bez RTG snimku rukou muze
diagnoza SSS uniknout. RTG ukazuje ptivod
skolioézy. Anomalie Zeber jsou sekundar-
ni ze skoliozy. Fuze Zeber se nevyskytuje.
U SSS skoliéza maligné progreduje v cas-
ném Zivot¢ a zejména v obdobi ristu.

Facies je sice dysmorfickad, ale necha-
rakteristicky. Mohou byt roz§tépy patra
a sluchové defekty. Mentdlni vyvoj pacien-
t je normdlni.

Diferencidlné diagnosticky je nutno
rozlisit karpotarzdlni koalici s £izi karpt,
tarza a falang, se zkricenim 1. metakarpu
a brachydaktylii 1. prstu, obratle jsou vSak
zde normalni.

Geneticky se jedna o autozomalné rece-
sivné dédicné mendelovské onemocnéni
s lokalizaci genu na 3p14 oblasti.

Kasuistika

V nasem sdéleni popisujeme kazuistiku
4 letého dévcete s dysmorfologickym vzhle-
dem oblic¢eje a vyvojovym opozdénim. Dité
. bylo nejprve vySetfovino (prezentovino)
Obr. 3B. Blok obratli Th7-11 s deformitou patere. Jde o 3 dité z 5 té¢ho-

ambul_centrum@volny.cz 121



]
(]
=]

Obr. 3C. Fuze os capitatum s os hamatum

Obr. 3D. Faze os cuboideum s os cuneiforme 3

The 7th Prague-Sydney Symposium




150

Obr. 3E. CT scan dolni hrudni patefe prokazal
oboustrannou nesegmentovanou listu v arovni
Th6-11

tenstvi 33 leté matky a 35 letého otce ( dvé
pfedchozi gravidity skoncily spontinnimi
potraty). Pribéh t¢hotenstvi probandky
a porod byly normalni.

Porodni hmotnost ¢inila 2900 g a po-
rodni délka 47 cm. Bylo vysloveno pode-
zfeni na syndromologické onemocnéni
(ndpadnd mala postava a dysmorficky obli-
éej).

Ve véku 4 roky a 9 mésict bylo konsta-
tovano psychomotorické opozdéni vyvo-
je a feci. Vaha byla 11,5 kg (25 percentil)
avySka 86 cm (-4,9 SD pod 3 percentilem).
Horni segment t€lni ¢ini 50,3 cm (-4,9 SD),
dolni segment 36 cm (-4, 7 SD).

Fyzikdlnim vySetfenim byl zjistén pro-
porciondlni zkrat horniho i dolniho seg-
mentu téla a levostranné konkdvni skolioza
thorakolumbalniho pfechodu pitefe s po-
ruchou dynamiky patefte. Celo je prominu-
jici, kofen nosu $iroky, oboustranné jsou
pfitomny epikanty a dlouhé filtrum, usi
nizko posazené (obr. 3A) Dochazi k pred-

Casné ztraté mlécného chrupu. Klouby
jsou hypermobilni s vyjimkou predlokti,
kde byla omezena supinace. Na dolnich
koncetinidch byla mald valg6zni deformita,
plochd noha s abdukci pfednozi. Na levé
ruce je opici ryha. Zrak a sluch jsou normal-
ni. Ultrazvukové vysetfeni ledvin a dutiny
bfisni bylo normalni.

Biochemické vySetieni v krvia moci bylo
v norm¢€. Thyroxin, parathormon a markery
kostniho metabolismu byly normalni.

Molekularné cytogenetické vySetieni
karyotypu (FISH) bylo 45,X (2,5 %) a 46,XX
(97,5 %) - v podstaté¢ v normé, jednd se
o klinicky nevyznamnou pseudomozai-
ku. Abnormalni geneticka stigmatizace by
mohla mit koincidenci s Turnerovym syn-
dromem.

Rentgenogram prechodu dolni hrudni
a horni bederni pitefe prokazal kongeni-
talni skolidzu. Zjistén blok obratli Th7-11,
prostranna faze pedikld Th7-11 a zazené
intervertebrdlni prostory Th2-Th 3 a L2-
3 a L5-S1. Pocet Zeber byl redukovian na
11 piara (obr. 3B). Bilaterdlné se zjisti-
la karpdlni a tarzalni fize - jde o spojeni
os capitatum a hamatum (obr. 3C) a os
cuneiforme 3 s os cuboideum (obr. 3D).
CT vySetfeni dolni hrudni patefe prokaza-
lo oboustrannou nesegmentovanou liStu
obratlti Th 6-11 (obr. 3E).

Endokrinologové uvazuji o zavedeni
terapie ristovym hormonem. Prognoéze
vyvoje lordoskoliozy patefe je nejista.

Zavér

GSy se muze prekryvats VATER asociaci.
Typicka facidlni asymetrie a o¢ni pfiznaky
(prezentované v 1. kasuistice) odliSuji GSy
od VACTERL asociace, kde kromé vertebral-
ni symptomatologie dominuje oboustranna
vmezefend radidlni aplazie s plovoucimi
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palci. Abnormilni oblicejova stigmatiza-
ce byla pozorovana jak u chlapce s VACRL
asociaci, tak u divky se SSS (syndromem
spondylokarpotarzalni synost6zy). U v§ech
pacientt s rychle progredujici kongenital-
ni skoliézou v pfedSkolnim véku by mély
byt providény kromé RTG a CT vySetieni
patefe také RTG rukou a nohou k upfes-
néni syndromologie a prognézy daného
stavu. Na diagnozu SSS je tfeba pomyslet
u déti s malou postavou a kongenitilni pro-
gresivni skoli6zou. Karpotarsalni synostdza
je pro diagnézu SSS rozhodujici.
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SURGICAL TREATMENT OF SPINAL
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Charles University Prague, 2nd School of
Medicine, Department of Orthopaedics
V Uvalu 84

150 18 Prague 5 - Motol, CZ

E-mail: korbelar@ibi.cz

The original Spine System was develo-
ped in 1989 by Thierry Marnay in France.
SSE is versatil systém for general use in
fractures, tumors, degenerative disorders
and scoliosis. Main components are the
rod, standard and polyaxial screws, nuts,
and selfstable clamps which reliably pre-
zent dny dislodgement. Clamps are used
in distraction as well as in compression of
the curve. We use the clamps regulary in
the thoracic spine and screws in the lum-
bal spine and also un the thoracolumbar
junction. SSE can be used for posterior and
anterior surgery. The derotation by the pos-
terior surgery is very efective. The major
advantage of this technique is the possi-
bility of perfoming corrective maneuvers
gradually and repeatedly. The ability of SSE
has also been proven in anterior surgery.

We used SSE system since the end of
1999. In five years SSE was used in total of
116 patients (125 surgery). The number
included 107 children and 9 adults. These
system was used by 78 scoliosis (49 idiopa-
thic, 21 neuromuscular, 8 congenital).

The operated patiens were separated
into two groups. First group were the
patients with flexible curves (34 cases),
second group were the patiens with rigide
curves. Patients in first group were before,
and one year after operation verified by
CT scan. We evaluated degree of correcti-
on and derotation, stability and mobility
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of lumbosacral spine, general stability of
fussed spine, and complications. Generally
Cobb Angle reduction was 59,4 %, derota-
tion 60,2 %.. We have seen 5 complications
by wound healing and by 8 patients the rod
was broken.

According to our experience SSE pro-
vides very good derotation by flexible
scoliosis curves and high reduction and
post operative stability by the other spinal
deformities or injuries.

COMPREHENSIVE
REHABILITATION
OF PARAPLEGIC PATIENTS

UCELENA REHABILITACNI PECE

O PACIENTY S PORANENIM MICHY
A CO REGENERACE NERVOVE
TKANE?

Wendsche P.

Ucelend oSetfovatelsko-rehabilitac-
ni péce o pacienty s poranénim michy je
zaméfena na omezeni rozsahu poskoze-
ni nervové tkané a zlepSeni funkce trupu,
koncetin a vnitfnich organt poskozeného
organismu. G. Zdch (1) formuloval heslo,
ze ,Rehabilitace za¢ina na misté urazu“.
Siroké spektrum oSetiovatelskych a reha-
bilita¢nich opatfeni omezuje rozsah posko-
zeni. NejvétSiho vyznamu dosdhla inhibice
peroxidazovych fetézovych destrukc¢nich
reakci na bunéé¢nych membrandch véasnou
aplikaci preparitu methylprednisolonu
(Solumedrolu®) (2), stejné jako dostatecny
piisun kysliku co nejdfive po traze. Setrna
odborna zichrana k zabranéni sekundar-
nich skod je samoziejmosti. V nemocni¢ni
péEci je to pak hlavné dekomprese utlaceni
michy opera¢nimi zakroky.

V popfiedi neuro-rehabilitace stoji ,neu-
rofyziologickd“ fyzioterapie (Bobath, Vojta,
PNF). Jeji zaklad je periferni facilitace s ci-
lem vytvofeni motoriky a zabrianéni pato-
logickych vzorcu. Skutecnost, Ze u nékte-
rych poskozenych dojde k uplné ¢i ¢astecné
upravé neurologického deficitu nepfevrati-
la tisicileté dogma, Ze posSkozeni centralni
nervové tkané€ je nevratné. Po vzruSujicich
experimentalnich vysledcich Svycarské sku-
piny M. Schwaba (3, 4, 5), které se podafi-
lo odblokovat inhibici neurondlniho ristu
(Anti-Nogo A), hleda nyni odbornd vefejnost
na celém svété dalsi vyvoj v této otdzce a kla-
de otazku: Je regenerace michy moznd?

Uceni (mentdlni trénink) je rozhodu-
jicim faktorem pro ovlivnéni neuroplasti-

Obr. 1. Pfistrojem MfZ2 snimdme slaby EMG
signdl nad podbriskem, ktery byl vyvolin pou-
hou predstavou o pohybu (posazeni).

Dva generitory zesiluji signdl a vraci ho trigge-
rovanou stimulaci do cileného svalstva. Tento
feedback pacient trénuje. UZ brzo se zlepSuje
stabilita trupu a kognitivni vlastnosti.
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Obr. 2. - Scintigrafické vySetfeni mitochondrii vychytavanim Tc-sestamibi/tertrofosminu v organis-
mu. Obraz ukazuje pfirtst mitochondrilni aktivity po 6ti mési¢ni IMF-terapie (prava ¢ast)

city, kterd je podkladem neuro-rehabilita-
ce. Mentdlni trénink pouZivaji sportovci
a hudebnici, aby zlepsili svou vykonnost.
Stephan a spol. (6) dokazali, Ze motoricka
pfedstava a motoricky ¢in spolu souviseji.
Formulovali, Ze motorickd pfedstava akti-

vuje s vyjimkou motorického kortexu roz-
sahlé asociované aredly mozku. Pfedstava
pohybu koreluje s EMG-aktivitou v pare-
tickém svalu. Nasledky centrdlni parézy
nejsou jen motorické vypadky, nybrz také
poruchy vnimani pohybu (propriocepce).
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Mentilni trénink aktivuje CNS a vytvori
podminky pro regeneraci ve prospéch své-
volné motorické ¢innosti (7)

IMFR-Terapie (Intention controlled
Myofeedback) je psychomotoricka metoda
uceni, kterd integruje mentdlni trénink,
EMG-snimdni a myofeedback. Koncept
vychazi z predpokladu, Ze predstavovanim
pohybu (sed, flexe ¢i extense koncetin)
se aktivuje nejen ,jedno centrum“ v moz-
ku, nybrz vSechny tomuto pohybu rele-
vantni struktury a procesy v mozku, v miSe
a v periferii. Tato CNS-aktivace je kontro-
lovana pomoci procesoru terapeutického
pfistroje (MfT Z?). Pfi mentdlni aktivaci
paretické svalové skupiny (pouze predsta-
vou) pfistroj snima povrchovym EMG slaby
signdl v cilové skupiné a zesilené ho vriti
formou svalové stimulace. Tato stimulace
je trigerovand, aby nedoSlo k spastickym
a nefyziologickym aktivitim svalt. Pacient
si sam tento myofeedback kontroluje. UZ
brzo se zlep$i vnimani téla, spasmy se redu-
kuji, pacient lépe vnimd propriocepci. Po
jednom az dvou mésicich se objevuji prvni
motorické regenerace. Docileny motoricky
a sensitivni pfinos v priibéhu terapie lze
vysvétlit jediné tim, Ze dojde béhem tera-
pie k neurogeneze (sprouting). Odpovédi
na oteviené otdzky musi pfindset budouci
vyzkumna a klinicka spoluprice.
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COMPUTER AID CONSERVATIVE
TREATMENT OF SCOLIOSIS

Jan Culik!, Ivo Mafik?
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Apparatus, Prague, CZ

Introduction

Spinal corrective braces (Fig. 1) are
used for treatment of spine scoliosis of chil-
dren (pathologic deformation of the chest
curve). The X-rays of the patient without
and with the brace are shown in Fig. 2.
The dynamic corrective braces of type
Cheneau or according to Cerny’s patent No.
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Fig. 1. Patient without and with the dynamic corrective brace according to Cerny
(patent No. 281800CZ).

P = :-.

Fig. 2. The frontal X-ray of the patient from fig. 1
without and with the corrective brace.

281800CZ (Fig. 1) are usually used in
the Czech Republic. The breast curves
can be classified according to King at
X-rays in standing patients. Curves of
scoliosis are measured by Cobb angle.
The brace of type Cheneau we rec-
ommend for the spinal curve of type
King I, I, and IV and the brace of type
Cerny for the spinal curve of type King
ILIIaV[7].

If the brace pushes the child trunk
and makes a stress state in the patient’s
spine, the spinal pathologic form is
corrected. After a long-term use of the
brace, the part of spinal correction is
permanent.

The brace is made in the following
manner: first, a plaster negative form
and then a positive form of the child
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Fig. 3. The frontal X-ray of the patient without and with the corrective brace, thoracic and lumbar
angles.

trunk are made. The experienced orthotist
according to recommendation of ortho-
paedist and X-ray of spine deepens the
plaster positive form in the place where
the brace has to push on the child’s trunk.
The plastic brace is then made according
to this plaster form. After its application
on the child trunk the brace pushes at the
places where the form has been deepened
(the tight shoe principle).

If a computer search is not used, the
brace force effect is the result of the ort-
hotist experience only and it does not ens-
ure that the designed brace form and the
manner of bracing are optimal. The paper
shows a computer aid design of brace form
and calculation algorithms for vertebrae

and inter-vertebrae discs stress and defor-
mation calculation for the concrete brace
applications.

The remodelling of the spine patholo-
gic curve depends on the type of spinal
defect, spine stress state, time and manner
of the brace application. The aim of the
research is the determination of an ideal
brace form and a computer prognosis of
treatment course.

Materials and Methods

The spinal curve is stored in the com-
puter as the following 3 functions

V=YX, z=2%), p= p(x) D
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where x is axis linking spine start and
end at X-ray, y, and zare spine positions
at frontal resp. sagital planes and ¢ is the
turning angle according to the x-axis. The
extreme values of ), zs are measured on the
X-ray (the extremes of the yellow curve in
the left X-ray in Fig.2) and the spinal curves
(1) are constructed as polynomial approxi-
mation between extremes. The method is
applied for the frontal and sagital planes and
for torsion angles, too. The measured meth-
od for torsion angles was published at [8].

The spine stress and deformation state is
calculated with help finite element method
(FEM). The FEM supposes that inter-verte-
brae discs are elastic and vertebrae are stiff
relative to discs. The potential energy for the
FEM is calculated for inter-vertebrae parts of
spine only and that’s why inertia moment
has to be determined for an inter-vertebrae
disc and lignums cross-section area.

The stiffness matrixes for the spine
part between centers of neighboring verte-
brates are calculated for torsion and beam
influences and for deformation of spine
and soft tissue part of trunk.

The beam and torsion stiffness is & =
(RED/L, t = (GIp)/l, where E, I are the modu-
le of elasticity and the moment of inertia
of a cross-section area at the intervertebrae
disc and lignums place, / is thick of disc.
Torsion influence is

-
-t 1 2)

Let the bounder forces and kinematics’
unknowns are transformed from vertebrae
centre to disc bounder point. The spine
axes movement has linear course at this
part of length a (torsion moment M, and
turning ¢, ¢, are invariable)

w=uw-pa Wy =Wy +Prt
P =P Pist = Pinr
My =M, +Zi+1“’ Z; = Zi’ Zisy =Zp

The beam stiffness matrix (see [2],
p-99) for inter-vertebrae disc part was
transformed to kinematics unknowns at
vertebrae centers according to previous
formulas. The matrix of beam influence is
given by formulas. (The analogical formu-
las are valid for y and z direction.

6k
Ki1=K33=-Ky3 “ 2

KZ,Z =K4,4 =K2’4 =k[2+%(%+1}}

3k ( 2a
KZ,S :KsA :*KLZ :7KL4 :7(7+1j

K;; =K

ij =K
The pressed soft tissue is considered
as an elastic grunt according to [1] pp.
86-113, the final formulas will be used at
this article. A bright of trunk is considered
constant.
The torsion influence is:

21 L1 =1
oot o2,

The beam influence is:
K*=K!+K;

where
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where Ep, h, b are module of elasticity,
thick and bright of pressed soft tissue.

The brace pushes a child trunk at the
place, where the plaster positive form has
been deepen; it means that the trunk sur-
face (soft tissue) has at these places the
non-zero prescribed displacements w,,.

The normal and tangential stresses on
the bounder between avertebrae and an
inter-vertebrae disc are then calculated

from the result joint forces and moments.
The axis load has to be respected at nor-
mal stress calculation too and the shear
and torsion influence at the tangent stress
calculation.

The second aim of paper is prognosis
of treatment course.

A spinal defect is judged according to
thoracic and lumbar angles (tangent angles
at point with zero curvatures) see fig. 3. Let
us suppose that the angles correction (ang-
les increasing) is percentage constant at
a time unit and it is convergent to the final
value a,. The treatment course prognosis is
determined by

a®) = oy +ak @

where a is final correction (a > 0) or
increasing of defect (a <0), tis time and & <

0 is parameter depending on speed of treat-

ment. The prognosis algorithm depends

on number of X-ray controls. Let us show

algorithms for number of X-ray controls 1,

2,n>3.

1. If we have spinal angles measured
from one X-ray only at beginning
of treatment then it can be judged
on treatment course prognosis only
according to results of previous cases.
The treatment course depends on type
of defect according to King, size of
defect, age, treatment intensity and
sex.

2. If we have spinal angles measured
from two X-rays at time points £, = 0
and 7,> 0, it can be judged on a final
thoracic and/or lumbar angles a,, for
example

ar= a(0)-(@(0)-a@))2
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From (9) can be calculate for t =0

a=ay- o

and fort=t,

oo (oc(tz)—ocf )%

a

3. If we have spinal angles measured
from »n X-rays at time points £, £, ..., L,
the parameters a; w and R can be sol-
ved to be the quadratic error minimal.
The quadratic error is

n

Z —a@))?

1

where o, are measured values and o(Z))
are values calculated from (2). The conditi-
ons of extreme are

d¢e

80cf

Zn:(Zocj —20,+2ab)=0 (3

gs —Z(Zabz—Zch +20,0)=0 4
w

from (3) and (4) flows

o,=0.—ab

zn:(ai _(xc)bi

=1

> G -bb,

i=1

a=

where is designated

b=k'G=12.,m),0,=""—

If it is given & then b,, o, b, a, oy and
finally quadratic error e¢. The parameter
k will be searched to be error ¢ minimal
according to follow algorithm (&, is result
from algorithm for two X-ray controls):

1. k= kg, step =0,1 k;, 04 = a (R ),
B =true

2. ky=k,tstep, a,=0a(k,)

3. ifg,<g ;then (kR =k, ¢, =¢and

continue from 2)

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

5. step = step/2, B = true

6. if step > step,,;, then continue from 2

The result of algorithm is
k= (R +Ry)/2

Now the treatment course can be pro-
vided according to formula (2).

Results

The two computer algorithms of spine
stress state by FEM can be used. The 1%
one has as input brace form (trunk surface
prescribed displacements) and as output
spinal curve correction. The 2" one has
as input value spinal curve (spinal defect)
correction.

Discussion

The spinal curve of patient can be
measured on X-ray. If the spinal correction
(deformation w) as difference between
measured curve and ideal curve is put to
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2nd glgorithm of stress state calculation
then the trunk surface displacements w,
can be interpreted as ideal brace form and
the 274 algorithm can be used as computer
aid design.

The treatment course prognosis is pro-
grammed on computer and can be used at
clinical praxis.

Conclusion

The algorithms were verified with data
base of cured patients at Ambulant Centre
for Defects of Locomotor Aparatus (Ivo A.
Mafrik, M.D., Ph.D., F.A.B.I) and ORTOTIKA
a.s. (Eng. Pavel Cerny).
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Objectives

Spinal deformity represents the change
of position of vertebrae and spinal seg-
ments in all the three main anatomic planes
x, , z. Idiopathic scoliosis is the most com-
mon type of spinal deformity, resulting
from rotation of a mechanically unstable
lordosis. Presented paper focuses on axial
rotation of vertebrae in the transversal
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plane around the longitudinal axis, becau-
se of its important part in development of
scoliosis. We were interested in potential
fulcrum positions of the axial rotation with
regard to safety of the spinal cord, which
can be threaten with change of the spinal
canal diameter.

Experimental proofs of wide variable
of intervertebral kinematics by some speci-
men exist, this is apparent on the first level,
the instantaneous axis of rotation (White
& Pandjabi, 1990). For any articulation in
human body the instantaneous center of
rotation moves along arbitrary curve in
constrained area of space. Whereas the
position depends on instantaneous situati-
on, which is given by requirement on sta-
bility of the whole system (Otdhal, 2002).
Centers of axial rotation in the transversal
plane are placed by various authors diffe-
rently, the instantaneous axis of rotation
has been discussed.

Methods

From transversal MRI cuts we mea-
sured real dimensions of spinal cord and
spinal canal in lower thoracic and upper
lumbar spine. In the research T2 MRI trans-
versal 2 millimeters cuts of vertebras were
used. T2 projection is suitable especially
to display the spinal cord. Our speciment
included patients with adolescent idiopatic
scoliosis.

For testing of vertebral rotation were
used simple geometric 2D models with
four fulcrum positions of axial rotation
of vertebrae in the transversal plane. Real
average parameters of thoracic and lum-
bar vertebras were applied. There were
chosen angles of rotation according to
partial intersegmental movement of ver-
tebra of healthy spine - 6° in case of

thoracic vertebra and 3° in case of lumbar
vertebrae. In the next step was selected
15° rotation of thoracic vertebra, typical
for scoliosis. The change of spinal canal
area was assessed.

Results

From transversal MRI cuts of spinal
deformation the dimensions were mea-
sured and the arithmetic mean was calcu-
lated: the spinal cord width 9 + 0,5 mm,
height 7 + 0,6 mm, the spinal canal width
21 £ 0,7 mm and height 18 + 0,4 mm.

In accordance with our expectation
the most advantageous position of rotation
centre was in the centre of the spinal canal.
The most disadvantageous positions were
in the back part of spinous process of tho-
racic spine and vertebral body, they showed
the same reduction of spinal canal diameter
(34 % thoracic, 12 % lumbal vertebra).

Bigger rotation of thoracic vertebra
and centre of rotation further from spinal
canal rise danger of the spinal cord dama-
ge. Disadvantageous is also the usually used
position in the centre of vertebral body
with definite change of spinal canal area
(52 %) and canal shift (7 mm).

Conclusion

It seems that majority of the fulcrum in
transversal plane within vertebra by small
angles of rotation does not damage the spi-
nal cord (according to definition of spinal
stenosis). In case of bigger rotation grows
possibility of lesion of the spinal cord. The
closer the fulcrum is to the spinal canal,
the smaller possibility of shearing strain is.
Identification of space for center of rotati-
on with the spinal canal would correspond
with the purpose of the spinal cord prote-

134 The 7th Prague-Sydney Symposium



ction, because of its small shape changes.
These results support modern piece of
knowledge about position of centre rotati-
on near by spinal canal.

We can assume that our results are sui-
table for healthy spine as well.

References

1. OTAHAL S., OTAHAL J.. Subarachnoidal
interspace and cerebrospinal fluid transpor-
tation, in: Complexity of biomaterials and
tissue structures. Prague: Czech Society of
Biomechanics Charles University in Prague,
2002, pp. 125-133.

2.  WHITE A. A. III, PANDJABI M. M.: Clinical
Biomechanics of the Spine. Chapter 2 Kinematics
of the spine, Lippincott: Williams & Wilkins,
Churchill Livingstone and Harcourt Health
Sciences Company, 1990, 15-24, pp. 102-112.

HOW THE BONE TISSUE
SUBSTANTIALLY REDUCE
ENORMOUS STRESSES AND
STRAINS IN DIAPHYSES

Petrtyl M.!, DaneSova J.!, Mafik 1.2, Lisal J.!

1 Ceské vysoké uceni technické v Praze,
Fakulta stavebni, Laboratof biomechaniky
a biomaterialového inZzenyrstvi, Thikurova 7,
Praha 6, Czech Republic
E-mail: PETRTYL@fsv.cvut.cz

2 Ambulant Centre for Defects of Locomotor
Apparatus, Prague, CZ

! Prof. Miroslav Petrtyl, DrSc., Czech Technical
University, Faculty of Civil Engineering,
Laboratory of Biomechanics and Biomaterial
Engineering, Thikurova 7, 160 00,Prague 6,
Czech Republic,
tel.: +420 224 354 479, e-mail: petrtyl@fsv.cvut.cz

I RNDr. Jana DaneSova, CSc, Czech Technical
University, Faculty of Civil Engineering,
Laboratory of Biomechanics and Biomaterial
Engineering, Thikurova 7, 160 00,Prague 6,
Czech Republic, tel. +420 224 354 479,
e-mail. danesov@fsv.cvut.cz

2 Doc. MUDr. Ivo Mafik, CSc., Ambulant Centre
for Locomotor Deseases, Olsanska 7, 130 00,
Prague 3, Czech Republic,
e-mail: ambulcentre@volny.cz

! Ing. Jaroslav Lisal, Czech Technical University,
Faculty of Civil Engineering, Laboratory of
Biomechanics and Biomaterial Engineering,
Thékurova 7, 160 00,Prague 6, Czech Republic,
tel. +420 224 354 479, e-mail: lisal@fsv.cvut.cz

Key words: Biomechanics, diaphysis,
lateral drift, stresses, bone apposition.

Introduction

When the diaphyses are loaded by extre-
me bending moments, extensive areas of
periosteum and cortical bone are exposed
to enormous stresses. The extreme chan-
ges in stresses in cortical bone are accom-
panied by extreme strains. The living tissue
aims to eliminate or substantially redu-
ce these enormous stresses and strains.
During the tissue modelling, mechanisms
of the cortical bone resorption in the ten-
sioned periosteum area and the cortical
bone apposition in the compressed perios-
teum area (Fig. 1) cause shifts of cortical
bone masses in the lateral direction.
It leads to reducing tensile stresses in the
tensioned areas of diaphysis and to redu-
cing compressive stresses in the compres-
sed areas of diaphysis.

Concurrently with the modelling of cor-
tical bone in the proximity of periosteum,
reconstruction processes of the modelling
of cortical bone take place also in the pro-
ximity of endosteum (Fig. 1). Translation
of the tissue masses in the lateral direction
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Fig. 1. Cortical bone apposition in compressed
areas of diaphysis and resorption in tensioned
areas of diaphysis

(approximately perpendicularly to the cen-
tral line of diaphysis), during which the
concave central line of diaphysis is “made
linear”, is called the lateral drift.

The shifts of masses in the lateral direc-
tion, during the diaphyseal reconstruction
processes, are typical examples of the liv-
ing tissue adaptation to external mechani-
cal effects.

It is the changes in stresses and the vol-
ume changes of molecular mixtures of the
tissue components that play a dominant
role during the processes of reconstruction
(considering both biomechanical and bio-
chemical aspects). The volume changes
of molecular mixtures predetermine
the tissue quality, i.e. they regulate
the processes related to its thinning
or thickening [Petrtyl, DaneSova, 2002,
2003].

Methods and Results
An extremely important part both in

the compressive area and in the tensile
area of cortical bone is played by stresses

Fig. 2 Positive changes in stresses in the thicke-
ned tissue (for example, in the area of its appo-
sition accelerate thickening, whereas negative
changes in stresses in the thickened tissue slow
down thickening; negative changes in stresses
in the thinned tissue (for example, in the area of
the tissue resorption) accelerate thinning, whe-
reas positive changes in stresses in the thinned
tissue slow down thinning.

pe (Fig. 2) that correspond to the “ideal”
equilibrium state (i.e. the state of “ideal”
dynamic equilibrium) in the tissue element
or in the set of elements that define the tis-
sue area/space.

Biochemical processes during the late-
ral drift of the tissues take place in the pro-
ximity of equilibrium states. Considering
the fact that the cortical bone system in
the proximity of equilibrium states can
be regarded as alinear system, then it
applies that this system develops towards
the steady state (i.e. towards the state with
the minimum of enthropy, Prigodin and
Glansdorf).

Stresses p., which are defined in the
“ideal” equilibrium state, are non-zero; in
the tensile area of the tissue (for example,
in the area of the extensive resorption of
cortical bone), they are always dominantly
tensile, whereas in the compressive area
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Fig. 3. Current changes in stresses Ap in time t
and their influence on the cortical bone thicke-
ning in the area/space of compressive changes
in stresses

of the tissue (for example, in the area
of the tissue apposition), they are always
dominantly compressive. Their aim and
character are very specific. This

consists in the fact that the biomechani-
cal and biochemical system of cortical bone
responses, by means of sensor fields, to
changes in stresses p - p, = Ap, where p, are
the hereinbefore non-zero tensile or non-
zero compressive stresses that correspond
to the “ideal” equilibrium state, and p are
current stresses. The special importance
of the magnitude of non-zero compressive
stress p, in the compressive area and the
non-zero tensile stress p, in the tensile area
can be seen in the fact that difference p - p,
= Ap in all current stresses p that are higher
than p, defines the positive changes in
stresses (Fig. 2), and difference in all cur-
rent stresses p that are lower than stress
D. defines the negative changes in stresses
P - pe = Ap, both in the compressive area
of cortical bone (during the tissue apposi-
tion) and in the tensile area of cortical bone
(during the tissue resorption). The positive

changes of stresses or the negative chang-
es of stresses are then responded by the
dynamics of acceleration or the dynamics
of slowing down the thickening processes,
or formation of the new tissue (for example,
the apposition in the compressive area of
diaphyses). Similarly, the positive (or nega-
tive) changes of stresses are responded by
the dynamics of acceleration or the dynam-
ics of slowing down the thinning processes,
or degradation of the tissue (i.e. the tissue
resorption in the tensile area of diaphyses).

Conclusions

The lateral drift of cortical bone in dia-
physes substantiates the fact that the tissue
exerts an effort to eliminate or substantial-
ly reduce the current extreme stresses and
current extreme strains. By means of bio-
mechanical and biochemical mechanisms
(that control the lateral shift of masses),
cortical bone of diaphyses is adapted to
external mechanical effects. As a conse-
quence of primary biomechanical effects,
and subsequently biochemical processes,
bone apposition and bone resorption
are naturally regulated. The volume
changes in molecular mixtures during the
reconstruction processes predetermine
the tissue quality, i.e. they regulate in the
tissue the processes related to its thinning
or thickening.

The changes in magnitudes of stresses
and their plus/minus signs (in relation to
the non-zero value of stress p, at abso-
lute equilibrium, when Ap = 0) are also
important for regulation. The signum and
magnitudes of current changes in stresses
control the speeds of reconstruction pro-
cesses during the bone tissue thickening
and thinning. Logarithmic decrement D
of inhibition of the bone tissue resorption
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(thinning) in its tensile area (or in its ele-
ment) indicates the decrease of the old
(original)bone.

During the inhibition, when changes
in stresses dp fluctuate above and below
value Ap = 0, the resorption in the assumed
tensile area of the bone tissue is almost
terminated.

Similarly, logarithmic decrement D of
the inhibition of the bone tissue apposition
(thickening) in its compressive area (or in
its element) indicates the increase in the
bone tissue. During the inhibition, when
changes in stresses Ap fluctuate above and
below value Ap = 0, the apposition in the
assumed area of the bone tissue is almost
terminated. Logarithmic decrements D of
the reconstruction inhibitions indicate the
lateral drift of cortical bone.

The reconstruction processes are rela-
tively terminated during the lateral drift
when the magnitudes of current stresses
oscillate in the proximity of the equilib-
rium state, i.e. in the proximity of stress p,,
i.e. when changes in stresses Ap oscillate
above and below zero. The stability of
oscillations of current stresses p in the
proximity of p,is a fundamental con-
dition for the long-term bone tissue
existence. The bone tissue is then in the
relatively weakly steady state which lasts
up to its disruption, i.e. until the new recon-
struction processes in the new limit cycle of
bone remodelling are initiated. The weak-
ly steady states were defined within the
New Theory of Dynamic Bone Remodelling
[Petrtyl, Danesova, 1999/2000].
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Uvod

Tibiofemordlni (T-F) uhel popisuje
osovy vztah femuru a tibie ve frontdlni
roviné. Obvykle se méfi na RTG snim-
ku dolnich koncetin (DK) zhotovenych ve
stoje. T-F uhel je tvofen pfimkami zobraze-
nymi na RTG snimku DK vedenymi osou
femuru a tibie a oznacuje se jako anatomic-
ka osa DK. Lidi se od mechanické osy DK,
kterd je urcena pfimkou z centra hlavice
femuru sméfujici do stfedu hlezennich
kloubti. Tato pfimka fyziologicky prochazi
skrze nebo blizko stfedu kolenniho klou-
bu. Mechanickd osa se obvykle odchyluje
0 3° od vertikalni pfimky - svislice z centra
hlavice femuru. Normdlni T-F uhel dospé-
Iych se uvadi v rozmezi 5°-7° valgosity
(Berquist, 1995). Culik a Maiik v pilotni
studii u déti starSich 6 let udavaji rozmezi
T-F thlu 3°-8°.

VySetfeni osy dolnich koncetin déti
ve frontdlni roviné je soucasti klinického
vySetieni ortopedem, pediatrem ¢i speci-
alistou v ortopedické protetice. Je znimo,
Ze osa dolnich koncetin (DK) se vyviji
(Salenius a Vankka, 1975). U déti mezi 1.
a 2. rokem Zivota je fyziologické varosni
postaveni v oblasti kolen a bércti, naopak
u 3-4letych déti byva fyziologické valgosni
postaveni. V 6 letech véku tibiofemoral-

ni (T-F) thel dosahuje normdlni hodnoty
dospélych.

Genua valga vSak mohou pretrvavat.
Je to zvlasté v pripadech nadvihy, obe-
zity a u déti s kloubni hypermobilitou.
Metabolické osteopatie a kostni dyspla-
zie jsou velmi ¢asto provazeny zdvaznymi
symetrickymi poruchami osy dolnich kon-
cetin ve smyslu valgosity, varosity a malpo-
zice (Marik, 2000). Jednostranné desaxace
DK jsou vétsinou ziskané poruchy rusto-
vych epifyz po turazu, zanétu, ozareni ¢i
nasledkem tiba vara (Blountova choroba,
osteochondrosis deformans tibiae), ktera
je dnes povazovana za lokalizovanou formu
epifyzarni dysplazie. Poruchy osy dolnich
koncetin nepfedstavuji pouze kosmeticky
problém. Biomechanicky vyznamné des-
axace mohou vést ke vzniku predcasné
osteoartrézy nosnych kloubu DK. Proto
se jiz u predskolnich déti zavaznéjsi defor-
mity 1€¢i ortézami s ohybovym predpétim
(Mafrik et al.,, 2003), u dospivajicich vyzadu-
ji operacni 1éceni (Howorth, 1971, Marik,
2000, Mafik, 2001, Petrasova et al., 2005)
K jejich sledovani, indikaci 1é¢by i kontrole
jeji ucinnosti je tfeba co nejpfesnéji stano-
vit T-F tihel.

V Ambulantnim centru pro vady pohy-
bového aparitu byla vyvinuta antropomet-
rickd metoda méfeni T-F thlu (Culik a Ma-
fik, 2002), doplnénd o specidlni méfeni
z fotografii. V pfedchozich pracich jsme
ukazali, Ze vypoctend hodnota velmi tésné
koreluje s hodnotami naméfenymi na foto-
grafiich a tato metoda byla ovéfena v indi-
kovanych pfipadech i méfenim na rentge-
novych snimcich (Petrasova et al., 2005).

Cilem naseho projektu je zjistit varia-
bilitu a vyvojovy trend tibiofemorilniho
thlu u déti ¢eské populace od predskol-
niho véku az do ukonceni rastu. Dale zjis-
tujeme korelace mezi T-F tihlem a dalSimi
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somatickymi parametry se zaméfenim na
perspektivni zjednoduSeni metody a vyuzi-
ti v ortopedickych ambulancich.

Material a metodika

V matefskych skoldch v roce 2005 bylo
zméfeno 120 déti (60 chlapca a 60 divek)
ve véku od 4 do 6 let. V roce 2006 bylo pro-
vedeno méfeni v zdkladnich Skolach, kdy
bylo vysetfeno 132 probandi (66 chlapct
a 66 divek) ve véku 7-11 let. U kazdého se
méfilo 20 somatickych parametri, z nichz
byly sledovany pfevazné rozméry vypovida-
jici o vyvoji dolni koncetiny a pfipadnych
odchylkach jeji osy. U Skolnich déti byly
zaroven snimany podogramy, na kterych se
hodnotilo rozloZeni koncentrace tlakovych
napéti pod chodidlem ve stoje (Straus et
al., 2004)

Tibiofemorilni tihel byl vypocten podle
vzorce (Culik a Mafik, 2002):

0,865a-b + arclg c-b

o = arctg 2 20,

Na obr. 1 jsou zobrazeny méfené para-
metry, které jsou dosazeny do vzorce.

Jako dal$i metoda bylo pouZito méfeni
T-F thlu podle specidlni fotografické doku-
mentace - viz. obr. 1.

Hypotézy byly testovany pomoci para-
metrickych i neparametrickych testa, zavis-
losti mezi sledovanymi veli¢inami pomoci
korela¢nich koeficientt (r).

Vysledky a diskuse

Potvrdili jsme tésnou Kkorelaci mezi
vypoctenym a naméfenym uhlem (r se bli-
Zi 1). U skupiny piedskolnich chlapca T-F
dhel vypocteny ¢inil 6,26° + 2,46° , naméfe-
ny z fotografie 6,25° + 2,36° (r = 0,98), u di-

vek 7,04° + 2,49° respektive 7,1° + 2,37°
(r = 0,97). Rozdil mezi chlapci a dévcaty
nebyl statisticky vyznamny.

U chlapcu se T-F tihel mezi 5. a 6. rokem
snizoval ze 7° na 5,1° (p < 0,05). V souboru
divek tato zavislost nebyla prokdziana. Tento
trend nebyl potvrzen ani vyzkumem $kol-
nich déti. V souboru 21 Sestiletych chlapcu,
pramér + SD byl 5,07° + 2,45°. V souboru
22 sedmiletych chlapct byl pramér 6,84°
+ 1,93° (p = 0,011). Dalsi sniZovani tibio-
femoralniho uthlu do véku 11 let nebylo
prokdzano. Mezi chlapci a dévcaty ani mezi
jednotlivymi v€kovymi kategoriemi nebyly
zjiStény vyznamné rozdily.

Tibiofemoralni thel déti ve véku od 7
do 11 let byl 7,45° + 2,5°. Rozmezi zjiSténych
stifednich hodnot T-F uhlu mezi 25.-75. per-
centilem u souboru Skolnich déti se pohy-
buje mezi 5,5°-8,9°. Stfedni hodnoty jsou
tedy nevyznamné vy$s$i neZz udava pilotni
studie Culika a Mafika (2002). 95 % soubo-
ru mélo hodnoty T-F dhlu mezi 2,4°-12,4°.
Tyto tdaje se blizi vysledktim turecké studie
(Arazi et al. 2001), kterd uZivala stejnou
metodu hodnoceni T-F uhlu z fotografické
dokumentace. Hodnoty T-F uhlu se od 7
do 11 let vyrazné neméni. Potvrdili jsme
zavislost velikosti T-F tthlu na BMI (body
mass index). Prekvapivé nebyla nalezena
vyznamni korelace T-F uhlu s nozni klen-
bou. V ortopedické praxi byva k hodnoceni
osy dolnich koncetin nejcastéji vyuZivana
intermaleoldrni (IM), resp. interkondylarni
(IK) vzdalenost. Tyto parametry skutecné
vyznamn¢ koreluji s T-F thlem, ale korelac-
ni koeficient je pomérné nizky a nedovolu-
je dostate¢né presnou aproximaci.(u pred-
skolnich s IK vzdalenosti r = -0,46, s IM r =
0,4, u Skolnich déti s IK distanci r = -0,35,
s IM je korelace vyznamna pouze u 7 a 9le-
tych). K podobnym vysledkim dosel i Arazi
(r=0,4).
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Obr. 1. Méfené svislé a-vodorovné vzdalenosti - vlevo na schématu DK, vpravo na stojicim ditéti.

Jednou z nejvyznamnéjsich korelaci je
vztah mezi T-F dhlem a parametrem b-c
(obr. 1), coZ je hodnota rozdilu vzdalenosti
mezi apexy patel a vzdalenosti mezi stredy
kotnik.. Korela¢ni koeficient byl pro pfed-
$kolni chlapce r = -0,87, pro divky r = -0,9.
U déti ve véku 7-11 let pro vSechny vékové
kategorie r = -0,753. Tato korelace umoz-
nuje aproximaci T-F thlu pomoci grafu.
Méreni vzdalenosti mezi apexy a stfedy hle-
zennich kloubd povazujeme za pomérné
jednoduché, nebot nevyzaduje antropome-
trickou erudici. Domnivame se, Ze by tyto
dva rozméry mohly byt vyuZzivany i v klinic-
ké praxi. Méfeni IM nebo IK vzdailenosti ve
stoje je zatiZzeno chybou, plynouci z posto-
je ditéte. Proto doporucujeme méfit tyto
parametry vleZe.

Zavér

Antropometrické méfeni tibiofemoral-
niho thlu u pfedskolnich a Skolnich déti
ukdzalo, Ze ve véku od 4 do 11 let nedo-
chizi k vyznamnému sniZzoviani T-F thlu
s vyjimkou docasného snizeni ve véku 6 let
u chlapci. U poloviny méfenych proban-
da se hodnoty T-F tthlu pohybovaly v roz-
mezi 5,5°-8.9°. Méfeni T-F Ghlu metodou
Culika a Maiika (2002) je spolehlivé, tato
metoda vSak je casové zatézujici, vyZaduje
znalost antropometrickych bodt a dobrou
spolupraci pacienta. V praxi se muze 1épe
uplatnit méreni na fotografiich, které dava
shodné vysledky. Tuto metodu muZeme
uplatnit jak u zdravych jedinct, tak u paci-
entd s tézkymi deformitami. K aproximaci
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T-F dhlu je mozno téZ pouZzit rozdilu vzda-
lenosti mezi apexy patel a vzdilenosti mezi
stiedy kotnik(i. Metody zalozené na méreni
intermaleolarni a interkondylarni vzdale-
nosti jsou zatiZeny v€tsi chybou.
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