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24. ro¢nik ¢asopisu Pohybové Ustroji,
je vénovan jubilantdim ¢lendm redakéni rady

prof. MUDr. Jané Parizkové, DrSc. (85 let)
a
prof. Ing. FrantiSkovi Marsikovi, DrSc. (75 let)

The 24t volume of Locomotor System journal,
is dedicated to the anniversary of

Professor Jana Pafizkova, MD, DSc (85 yrs.)
and
Professor Eng. Frantisek Marsik, DSc (75 yrs.)
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SLOVO CTENARUM | A WORD TO READERS

Vazeni ¢tenafi, autofi a inzerenti!

Dékujeme za Vasi pomoc pfi tvorbé mezioborového odborného recenzovaného ¢asopisu ,Pohybové
ustroji — pokroky ve vyzkumu, diagnostice a terapii (ddle PU)"

Opakujeme, ze od roku 2013 je ¢asopis PU vydavan pouze v elektronické formé (v roce 2014 bylo
pridéleno nové ISSN 2336-4777). Casopis PU byl v roce 2008 zafazen Radou pro vyzkum, vyvoj
a inovace vlady CR na Seznam recenzovanych neimpaktovanych periodik vydévanych v Ceské
republice. V souvislosti se zménou v elektronickou formu vydavani v roce 2013 ¢asopis nedopatfte-
nim vypadl ze Seznamu. Od roku 2015 je elektronickd forma Pohybového ustroji opét na Seznamu
recenzovanych neimpaktovanych periodik.

Pro z4jemce o zasilani elektronické formy ¢asopisu PU doporu¢ujeme pfihlasit se na http://www.
pojivo.cz/en/newsletter/, zadat jméno a e-mailovou adresu, na kterou bude casopis posilan.
Upozoriiujeme, Ze viechna jednotliva ¢isla a dvojcisla ¢asopisu (véetné Suplement) vydand od roku
1997 naleznete ve formatu PDF na webové doméné Spole¢nosti pro pojivové tkané CLS JEP zs.
http://www.pojivo.cz/ cz/pohybove-ustroji/ (bezplatny pfistup).

Vzhledem k trvajicimu nedostatku tematicky vhodnych odbornych pfispévkd a k elektronic-
kému vydavéni ¢asopisu se redak¢ni rada rozhodla vydavat od roku 2016 pfispévky prijaté po
recenzi k publikaci v ¢asopisu PU v chronologickém potadi jako &islo 1 a 2, dale dvé samostat-
nd Suplementa s prispévky ze symposii Kubatovy dny a Prague-Lublin-Sydney-St.Petersburg
Symposium. Nedostatek prispévka je pficinou zpozdéni vydavani casopisu, proto Cislo 1 vychézi az
koncem prosince 2017.

24. roénik ¢asopisu Pohybové Ustroji (2017) je vénovan jubilantim - éestnym élendm SPT CLS
JEP, a to pani prof. MUDr. Jané Pafizkové, DrSc. (85 let), které byla udélena Zlatd pamétni medaile
Ceské Iékafské spole¢nosti J.E. Purkyné (CLS JEP) z.s. a panu prof. Ing. Frantiskovi Marsikovi, DrSc.
(75 let), ktery byl ocenén jednak Diplomem ¢estného ¢lenstvi ve Spoleénosti pro pojivové tkané
CLS JEP a jednak Cestnou medaili CLS JEP z.s. pfi pfilezitosti konani 22. Kubatovych dn(i v Praze
(17.- 18.3. 2017). Jejich odborna CV jsou uvedena v Suplementu 1 ¢asopisu Pohybové Ustroji 24.

Bé&hem konani The 19t Prague-Lublin-Sydney-St. Petersburg Symposia v Praze (13.-16. 9. 2017)
byli ocenéni Diplomem ¢estného ¢lenstvi ve Spole¢nosti pro pojivové tkané CLS JEP pani RNDr.
Jana Danesova, CSc., pan prof. MUDr. Vladimir Pali¢ka, CSc., dr.h.c. a pan prof. Dr. Med. Hans Zwipp.
Cestné ¢lenstvi v Ortopedicko-protetické spole¢nosti CLS JEP bylo udéleno panu MUDr. Karlovi
Cizkovi a panu MUDr. Jifimu Vosatkovi za zasluhy o rozvoj a udrzeni oboru ortopedicka protetika
v Ceské republice. Odborna CV jmenovanych koleg(i jsou uvefejnéna v Suplementu 2 &asopisu
Pohybové ustroji 24.
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V rubrice zpravy naleznete prvni ozndmeni 23. Kubatovych dn0, téma: ortopedickd protetika
a mezioborové spoluprace Il. Symposium se bude tradi¢né konat v Lékaiském domé v Praze 2,
Sokolska 31ve dnech 16.-17. bfezna 2018. Uvadime i prvni oznameni mezinarodniho symposia
The 20t Prague-Lublin-Sydney-St.Petersburg Symposium: Interdisciplinary approach to growing
skeleton I, které se bude konat jako jiz v roce 2015 v hotelu,Octarna” v Kroméfizi, Ceska republika
ve dnech 12.-16. zafi 2018.

V roce 2017 néas opustili dva ¢lenové SPT CLS JEP, a to pani doc. RNDr. Jana Novotna, CSc. a pan
prof. Jaromir Koldr, DrSc. Uvadime vzpominku na prof. Kolére, ktery patfil k vyznamnym ceskym
radiologim.

18. 10. 2017 pfi jednani vyboru Spole&nosti pro pojivové tkané CLS JEP z.s. a redakéni rady ¢asopisu
PU byl do redakéni rady navrzen a schvalen pan MUDTr. Jifi Funda, ortoped, ktery plsobi na Dobfisi
a v nemocnici v Pfibrami. Do mezinarodni RR ¢asopisu byl navrzen a pfijat pan MUDr. Radwan Hilmi,
ortoped a spondylochirurg z Lyonu.

Pfedmétem a poslanim ¢asopisu PU je publikovat védecké prace zabyvajici se diagnostikou a sym-
ptomatickym mezioborovym lé¢enim genetickych kostnich chorob, vrozenych defektl koncetin,
sekundarni osteopordzy, osteo/spondyloartrézy, ale i jinych chorob, které ve svych disledcich
negativné ovliviiuji vyvoj a kvalitu pohybové Ustroji v pribéhu lidského Zivota. Déle prace vycha-
zejici z vyzkumu pojivovych tkéni na viech urovnich poznani, prace orientované na biochemickou,
morfologickou, genetickou a molekularni diagnostiku chorob pohybového Ustroji. Zvlastni pozor-
nost je prikladana pracim z oblasti ortopedické a antropologické biomechaniky, neuroadaptivnim
zménam skeletu, fizené remodelaci pojivovych tkani, studiim muskuloskeletalnich a neuronélnich
interakci v zdvislosti na lécebnych metodach (kalciotropni Iéky, rehabilitace, ortoticko-protetické
a operacni lé¢eni), v neposledni radé sdélenim antropologickym a paleopatologickym. Ocenujeme
predevsim interdisciplindrné zamérené prace. V anglickém jazyce jsou publikovana sdéleni zahra-
ni¢nich i nasich autord. Zédanym doplnénim obsahu ¢asopisu jsou zpravy ze sjezd(i a konferenci.
V rubrice zpravy zvefejiiujeme oznameni o Zivotnim vyro¢i ¢lenti RR ¢asopisu, SPT CLS JEP z.s., OPS
CLS JEP z.s. a vyznamnych osobnosti, sdéleni o prioritnich pozorovanich, ze studijnich a poznava-
cich cest aj.

V kazdém roc¢niku naleznete smérnice pro autory pfispévk(, kterym vénujte prosim pozornost pfi
tvorbé Vasich védeckych sdéleni.

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

K prosazeni ¢asopisu Pohybové Ustroji mezinarodné je velmi vyznamné citovat prace v nasem ¢aso-
pisu uverejnéné v prispévcich posilanych do zahrani¢nich ¢asopist s impakt faktorem. Pro zvyseni
Urovné ¢asopisu PU je nezbytné ziskavat plivodni kvalitni prace a kasuistiky, které doporu¢ujeme
publikovat v anglictiné s cilem zvysit zdjem o nas casopis v odborném svété. Souhrny pdvodnich
praci doporuc¢ujeme pséat co nejvystiznégji, strukturované cesky a anglicky (objectives, methods,
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results and discussion), s klicovymi slovy. Snahou redakéni rady je zvysit Uroven ¢asopisu tak, aby
byl pfijat mezi ¢asopisy citované v databazi SCOPUS.

Tésime se na Vasi spolupraci a tvarci pfipominky.

Redakéni rada

V Praze dne 21.12.2017
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OBRAZEK NA TITULNi STRANE CASOPISU DEMONSTRUJE
CHARAKTERISTICKE RENTGENOLOGICKE PROJEVY
CHONDROEKTODERMALNI DYSLAZIE ZNAME JAKO

ELLISUV-VAN CREVELDUV SYNDROM (MIM NO. 255500).

Obrazek na titulni strané ¢asopisu demonstruje charakteristické rentgenologické projevy spondylo-
epifyzarni dysplazie vrozené (MIM 183900) V pisemnictvi se uziva synonymni nazev Sprangerova-
Wiedemannova choroba.

Spondyloepifyzarni dysplazie vrozena (SED vrozend) je vzacna kostni dysplazie pfipominajici kli-
nickymi a radiologickymi nélezy plynulé spektrum kolagenopatii typu 2 (alelické mutace COL2A1).
Pozoruji se abnormality enchondrélni osifikace obratlovych tél a epifyz dlouhych kosti.

Na titulnim obrazku jsou zobrazeny patognomonicky vyznamné rentgenologické zmény u 3 rliz-
nych pacientd.

Vlevo nahofte - kr¢ni pater v bocné projekci a transoralni projekci (40 let)
Vlevo dole - torakolumbdlni pétef v AP projekci a bo¢né projekci (34 let)
Uprostied — torakolumbalni pater v bo¢né projekci (2,5 roku)

Uprostied vpravo - levy bérec v AP projekci (2 roky)

Vpravo nahote - L ruka v AP projekci (11 let a 1,5 roku)

Vpravo dole - levy kycelni kloub v AP projekci (11 let a 2 roky)

Hlavni rentgenologické pfiznaky (Spranger et al. 2002):

U kojencii opozdéni osifikace skeletu, pubickych kosti, epifyz v oblasti kolen, obratlG horni kr¢ni
patefe. V détstvi chybi osifikace hlavic femurd a krckl s rdznym stupném coxa vara. Acetabula jsou
horizontalni vice nez normalné. Kyc¢elni kosti jsou kratké, lopaty nejsou typicky rozsitené. U tézkych
ptipadl je posunuti velkych trochanterd nahoru. Platysondylie s klinovitymi obratlovymi tély (baze
klinu vzadu) vede k charakteristickému hruskovitému tvaru obratl{ v détstvi a pozdéji k proménli-
vym zménam. U dospélych se obvykle vyviji klinovité hrudni obratle a nakonec kyfoskoliéza. Vzdy
by mél byt ovéren stupen hypoplazie a nedostatecné osifikace processus C2 obratle (dnes Ize spo-
lehlivé zobrazit pomoci CT vysetieni s 3D rekonstrukci). Rentgenologické zmény koncetin nejsou
piilis zdvazné a zahrnuji metafyzarni abnormality, oplosténi osifikacnich center epifyz dlouhych
kosti a opozdéni osifikace pubickych kosti. V dospélosti je kratka patet, mirna kyfoskoliéza a akcen-
tovand bederni lordéza, oplosténi a nepravidelnosti obrys(i obratlovych tél, hypoplazie processus
odontoideus anebo chybéjici fuze s télem obratle C2. Coxa vara s proximalnim posunutim velkych
trochanter femur(i a normalné lokalizované malé hlavice femur(.

Klinické ptiznaky: SED vrozend mUze byt diagnostikovana pfi narozeni a je charakterizovana
kratkou disproporcionalni dysplazii s kradtkym krkem a trupem, ktery je z ¢asti disledkem platy-
spondylie a z ¢asti je zplsoben coxa vara, skrytou flexi v kyclich a doprovézejici lumbalni lordézou.
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Pouzity kopie RTG snimk( z archivu Ambulantniho centra pro vady pohybového aparatu s.r.o., Olsanska 7, 130 00
Praha 3.

Pridruzuje se soudkovity hrudnik, pectus carinatum a kratké dolni koncetiny s genu valgum, méné
¢asto s genu varum. Dal3imi klinickymi pfiznaky je plochy oblicej, hypertelorismus s mirnou protrusi
oci, myopie se vyskytuje v pfiblizné 50 % pfipadl, nékdy byva rozstép patra a pedes equinovari,
u vétsiny pripadd jsou ruce a nohy normalni velikosti. Kojenci jsou hypotonicti, motoricky vyvoj
mize byt opozdén, dudevni vyvoj je ale normalni. Casta je hypoplazie processus odontoideus C2,
laxicita ligament a hypotonie disponuje k atlantoaxidlni dislokaci a kompresi michy v Grovni C2, C3.

Geneticky prenos: Vétsina pripadl se vyskytuje sporadicky, ale byla referovéna i autosomalné
dominantni dédi¢nost. Mnohondsobné postizeni déti nepostizenych rodicd se vysvétluje gona-
dalnim mosaicismem. Spranger a Langer (1974) upozornili na moznost recesivni formy. Prenatalni
diagnostika je mozna mutacni analyzou genu COL2A1 z choriovych klkd nebo amnidlnich bunék
(jestlize je mutace zndmd u postizenych rodicu).

Molekularni patologie: SED vrozena je vysledkem jediné zakladni substituce, delece nebo dupli-
kace ¢asti COL2A1 genu.

Prabéh a progndza: kratka porodni délka, nékdy pedes equinovari anebo rozstép patra. Motoricky
vyvoj miZe byt opozdény ale dusevni vyvoj je v prvnich letech normalni. Respira¢ni komplikace
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mohou byt vysledkem abnormdlné malého hrudniku. Byla popséna tracheomalacie. Hypoplazie
processus odontoideus C2 predisponuje k atlanto-axialni dislokaci a kompresi michy v Grovni C2,
C3. Myopie je béZna. Vyska dospélych je mezi 84 a 145 cm. Prevalence SED vrozené je pfiblizné 3,4 :1
milionu (Wynne-Davies, Hall 1982).

Léceni je symptomatické. Individudlné se indikuje chirurgickd korekce equinovaroznich defor-
mit, rozstépu patra, pfilezitostné stabilizace kréni pétefe a pravidelné oftalmologické vysetreni.
Opatrnost je nezbytna pfi celkové anestézii vzhledem k atlanto-axialni instabilité.

Diferencialni diagnéza

Diferencialné diagnosticky uvazujeme o Kniestové dysplazii a Sticklerové dysplaszii (tzv. spektrum
chorob zplsobenych mutacemi COL2A1 genu) a klinicky se podobé chorobé Morquio (mukopoly-
sacharidéza V).

Na zakladé RTG snimk( Ize s jistotou potvrdit genetickou diagndzu. Urceni spravné diagnoézy jiz
v batolecim véku zabrani dalsimu finan¢né nakladnému vysetiovani. Urceni spravné klinicko-antro-
pologicko-radiologické diagndzy je vyznamné také pro védecké pracovniky, zabyvajici se kostni

15 | LOCOMOTOR SYSTEM vol. 24, 2017, No. 1/ POHYBOVE USTROJI, ro¢nik 24, 2017, &. 1



TITLE PICTURE DEMONSTRATES TYPICAL RADIOGRAPHIC
FEATURES OF ELLIS-VAN CREVELD SYNDROME
(MIM NO. 255500). SYNONYMS: CHONDROECTODERMAL
DYSPLASIA, MESOECTODERMAL DYSPLASIA.

TITLE PICTURE DEMONSTRATES Spondyloepihyseal dysplasia (SED) congenita (MIM No.183900).
Synonym: Spranger-Wiedemann disease

SED congenita is a rare bone dysplasia with suggestive clinical and characteristic radiographic find-
ings that belongs to the continuous spectrum of type Il collagenopathies (allelic mutations of the
COL2A1). There is an abnormality of enchondral ossification affecting the vertebral bodies and the
epiphyses of the long bones.

At the title picture is shown development of radiological skeletal features of 3 different patients:

Cervical spine in lateral and trans-oral projection (40 years)
Thoracic and lumbar spine in AP and lateral projection (34 years)
Thoracic and lumbar spine in lateral projection (2.5 years)

Left shank, AP view (2 years)

Left hand, AP view (11 and 1.5 years respectively)

Left hip joint, AP projection (11 and 2 years respectively)

Major radiographic features (Spranger et al. 2002):

In infancy retarded ossification of skeleton, the pubic bones and knee epiphyses and vertebral bod-
ies of the upper cervical spine. In childhood absent ossification of the femoral head and neck accom-
panied by varying degrees of coxa vara. The acetabular roofs are more horizontal than normal. The
iliac bones are short in length and lack the normal flaring of iliac wings. In severe cases upward
displacement of the greater trochanter is present. Platyspondyly with posterior wedging of the
vertebral bodies results in characteristic “pear shaped” vertebrae in childhood and variable changes
later. In adult life usually develops wedge-shaped thoracic vertebrae and ultimately kyphoscoliosis
The degree of hypoplasia and underossification of the odontoid process of C-2 should be verified.
Radiological changes at the extremities of the limbs are not of great severity and include metaphy-
seal abnormalities and flattened or deformed epiphyseal ossification centres of the long bones and
delayed ossification of the pubic bones. In adulthood short spine, moderate kyphoscoliosis, accen-
tuated lumbar lordosis, flattening and irregularity of the outline of the vertebral bodies, odontoid
hypoplasia and/or lack of fusion with the body of C-2. Coxa vara in many patients with high-riding
femoral trochanters and normally located, small femoral heads.

Major clinical findings: SED congenita can be diagnosed at birth and is characterised by short
disproportionate dwarfism with short neck and trunk, which is partly due to platyspondyly and
partly to coxa vara, hidden flexion at the hips and the accompanying lumbar lordosis. associated
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X-rays from archive of the Ambulant Centre for Defects of Locomotor Apparatus l.l.c. in Prague, Czech Republic.

with barrel-shaped chest, pectus carinatum and short lower extremities with genu valgum (less fre-
quently genu varum). Next clinic findings are flat face with wide-set slightly protruding eyes, myopia
in approximately 50 % of cases and occasionally cleft palate and clubfeet but there are normal sized
hands and feet in most cases. The infants are hypotonic, motor development may be delayed, men-
tal development is normal. Hypoplasia of the odontoid process of C2, lax ligaments and hypotonia
predispose to atlanto-axial dislocation and compression of the spinal cord at the level C2, C3.

Genetic transmission: Most cases are sporadic but autosomal dominant inheritance has been
reported. Multiple affected children of unaffected parents are explained by gonadal mosaicism.
Spranger and Langer (1974) have noted a possible recessive form. Prenatal diagnosis is possible by
mutation analysis of the COL2A1 gene in choriogenic villi or amnion cells (if the mutation is known
from an affected parent).

Molecular pathology: SED congenita results from single base substitution, deletion or duplication
of a part of the COL2A1 gene.

Course and prognosis: at birth small stature, occasionally clubfeet and/or cleft palate. Motor devel-
opment may be delayed but mental development is normal in the first years. Respiratory complica-
tions may result from the abnormally small thorax. Tracheomalacia has been described. Hypoplasia
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of the odontoid process of C2 predispose to atlanto-axial dislocation and compression of the spinal
cord at the level C2, C3. Myopia is common. Adult height may be between 84 and 145 cm. The
prevalence of SEDC is approximately 3.4 per million (Wynne-Davie, Hall 1982).

Treatment is symptomatic. Individually is indicated correction of clubfoot deformities, cleft palate
surgery, occasionally stabilization of the cervical spine and regular ophthalmologic examinations.
Caution is necessary in general anaesthesia because of atlanto-axial instability.

Differential diagnoses

There is a resemblance to Kniest dysplasia and Stickler dysplasia (so-called continuous spectrum of
disorders caused by allelic mutations of the COL2A1 gene) and a clinical resemblance to Morquio

disease (mucopolysaccharidosis IV).

Key words: skeletal dysplasia, Spondyloepiphyseal dysplasia congenita, radiologic diagnosis
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PUVODNI PRACE | ORIGINAL PAPERS

NESTEJNA DELKA KONCETIN PO TOTALNi NAHRADE
KYCELNiHO KLOUBU

LEG LENGTH DISCREPANCY FOLLOWING TOTAL HIP
ARTHROPLASTY

FUNDA J.

Ortopedicko-traumatologické oddéleni Oblastni nemocnice Ptibram,
Gen. R. Tesafika 80, Pfibram, 261 01, +420 318641393, e mail: j.funda@quick.cz

ABSTRAKT

Uvod

Cilem totaIni nahrady kycelniho kloubu je odstranéni bolesti, obnoveni normalni funkce a stability
kloubu a dosazeni stejné délky dolnich koncetin. Nestejna délka koncetin (NDK) po kloubni kycelni
nahradé neni bohuzel vzacnou komplikaci. MiZe byt pfi¢cinou mnoha klinickych pfiznakl jako je
kulhéni, bolesti v oblasti kycelniho kloubu, kolena ¢i zad. V literatufe bylo popsano mnoho metod
k zabranéni vyskytu NDK, ale zadnd z nich nefesi tento problém zcela.

Material a metodika

V roce 2016 bylo na OT oddéleni Oblastni nemocnice Pfibram provedeno celkem 136 totalnich
kycelnich néhrad, 73 cementovanych, 57 necementovanych a 6 hybridnich, vie jako primoimplan-
tace. Revizni operace a operace pro zlomeniny kr¢ku femuru nebyly do souboru zahrnuty. Byla
pouzita kombinace predoperacniho planovani a peropera¢niho porovnavani délky koncetin. NDK
byla méfena pred a po operaci, s pouzitim dvou definovanych bodU(spina illiaca anterior superior
a vnitini kotnik) a provadénim korekce sklonu panve s pouzitim dievénych podlozek (nepfima
metoda). Data byla pouzita retrospektivné z dokumentace.

Vysledky
Absolutni primérné prodlouzeni 22 mm, relativni primérnd prolongace 8 mm a incidence NDK

23 % (31 kycelnich kloubt) ukazuji, ze predoperacni planovani v kombinaci s peropera¢nim mére-
nim zaloZzenym pouze na palpaci kostnich prominenci pfindsi horsi vysledky ve srovnani s technika-
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mi zalozenymi na presném peropera¢nim méreni, jak je publikovadno v literature. V souboru se viak
nevyskytl jediny pfipad vyzadujici pro NDK revizni operaci ¢i specidlni terapii.

Diskuze

V literatufe bylo popsédno mnoho metod k vyvarovani se vzniku NDK po kycelni kloubni nahradé.
Patfi sem predoperacni planovani, rozlicné peroperacni méfici techniky pomahajici sprdvnému
rozhodovani a vybéru vhodného implantatu a posledni skupinu tvofi techniky pouZivajici pocita-
¢ovou navigaci. Nejlepsich vysledki bylo dosazeno kombinaci predopera¢niho planovani a vhodné
peroperacni méfici techniky.

Klic¢ova slova: nestejna délka koncetin, TEP kycle, operac¢ni technika

ABSTRACT

Introduction

The goal of total hip arthroplasty is pain relief, restoration of normal function and stability of the
hip and achievement of equal leg length. Leg length discrepancy (LLD) following hip arthroplasty is
unfortunately not just rare complication, causing many clinical symptoms such as limp, pain around
the hip, knee and spine. Many methods were described in literature to avoid LLD, but none of them
solved the problem completely.

Material and Methods

In the year 2016 altogether 136 total hip arthroplasties were performed at Department of
Orthopaedic and Trauma Surgery, Hospital Pfibram, 73 cemented, 57 uncemented and 6 hybrid
endoprostheses, all as primoimplantation. Revision operations and operations because of femoral
neck fractures were excluded. Combination of preoperative planning of femoral neck osteotomy
and intraoperative decisions was used. Leg length discrepancy (LLD) was measured before and after
surgery, using 2 defined points (anterior superior iliac spine and medial malleolus) and correcting
pelvis obliquity using wooden blocks of known thickness (indirect measurement). Retrospective
review of clinical records was used.

Results

Absolute average prolongation 22 mm, relative average prolongation (LLD) 8 mm, incidence of LLD
23 % (31 hips) showed, that preoperative planning in combination with intraoperative measure-
ment based only on palpation of bony landmarks brings significantly worst results as compared
with techniques using precise intraoperative measurement published in literature. However non
clinically important case of LLD demanding revision surgery or special therapy appeared.
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Discussion

To avoid leg length discrepancy following THA, different methods were described in literature.
Preoperative templating and planning, various intraoperative techniques helping making right
decisions and selections of appropriate implants and finally computer assisted surgery techniques
are used to minimise the risk of LLD. The best results are reported using combination of preopera-
tive planning and appropriate intraoperative techniques.

Key words: leg length discrepancy, total hip arthroplasty, operative technique

uvoD

Nestejna délka koncetin po totalni endoprotéze (TEP) kycelniho kloubu nepatfi mezi piili$ obavané
komplikace, nicméné v zavislosti na velikosti vzniklé disproporce miize mit zavazné disledky pro
cely pohybovy aparat a vyznamné tak ovlivnit celkovy vysledek operace. Vychazime- li z pfedpo-
kladu, ze se v bézné populaci vyskytuje NDK (primérny rozdil v délce dolnich koncetin je 5,2 mm
/36/) je pfiblizné aZ u 70 % jedinc(i, neni pfekvapenim, Ze vyskyt NDK po TEP ky¢le m(ize dosahovat
zna¢nych hodnot co do procenta vyskytu, pfipadné i velikosti rozdilu. Obecné plati, ze vzhledem
k technice opera¢niho vykonu dochdzi zpravidla k prodlouzeni operované koncetiny spise nez
k jejimu zkraceni.

MATERIAL A METODIKA

Soubor pacientt

V dobé od 1. 1. 2016 do 31. 12. 2016 bylo na ortopedicko-traumatologickém oddéleni Oblastni
nemocnice Pfibram provedeno 136 TEP kycelniho kloubu jako primoimplantaci z neurazové
priciny. V souboru bylo 81 zen a 55 muz(. Celkem bylo cementovanych nahrad 73, necementova-
nych 57 a 6 nahrad bylo hybridnich - viz tabulka 1. Do souboru nebyly za¢lenény revizni operace
provadéné zpravidla pro aseptické uvolnéni jamky, vzacnéji femoralni komponenty, nebot u téchto
vykonU vzhledem k jejich slozitosti byva NDK téméf pravidlem a vzhledem k nalezu a anamné-
ze pacientd nebyva v popredi obtizi. Zahrnuty nebyly ani TEP z Urazové indikace, u kterych by
z pochopitelnych divodd nemohly byt porovnavény délky koncetin pred vykonem. Méfeni byla
provéddéna pfi ambulantni névstévé pred planovanou operaci, bezprostredné pred vykonem, po
vykonu béhem hospitalizace a pfi ndsledné ambulantni kontrole za 3 mésice od operace, podkla-
dem byla ambulantni dokumentace a operacni protokoly.

Vlastni méfeni bylo provddéno v poloze pacienta na zaddech s extenzi dolnich koncetin, v poloze tak,
aby byl trup paralelné s hranou vysetfovaciho lehatka. Méfime vzdalenost od spina illiaca anterior
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Soubor pacientt

TEP kycelniho kloubu 136
Cementované 73
Necementované 57
Hybridni 6

V souboru Zeny 81

V souboru muzi 55
TEP kycelniho kloubu vpravo 72
TEP kycelniho kloubu vlevo 64
TEP Zeny vpravo/vlevo 46/35
TEP muzi vpravo/vlevo 26/29
Absolutni prolongace 22 mm
Relativni prolongace 8 mm
Nestejna délka koncetin 23 % (31 kycli)
Nestejnda délka koncetin mensi nez 6 mm 8
Nestejnd délka koncetin interval 6-10 mm 14
Nestejnda délka koncetin vice nez 10 mm 9

Tabulka 1. Vlastni soubor.

superior k vnitfnimu kotniku (funk¢ni, relativni délka koncetiny). Zmérenou hodnotu poté ovéiime
tak, Ze pod zkracenou koncetinu vkldddme podlozky definované vysky az do doby, kdy se vyrovna
plvodné Sikma panev (méfeno palpacné v roviné prolozené spina iliaca posterior oboustranné-
-nepfima metoda).

Vsichni pacienti byli operovani v poloze na zadech, s bo¢ni zardzkou na neoperované strané, s télem
ulozenym paralelné s okrajem operacniho stolu, zarouskovanou operovanou dolni koncetinou tak,
aby byl mozny jeji volny pohyb v pribéhu vykonu. Neoperovana koncetina byla ulozena tak, aby
bylo pod rouskovanim hmatné koleno, pata a kotniky. Nebyla pouzivdna zadna jinde umisténa
pomdcka slouzici palpacné k peroperaéni orientaci. Operace byly provedeny z anterolateralniho
pristupu klasicky s odetnutim Uponu m. gluteus medius ¢i pfistupem Bauerovym s podélnym roz-
polcenim Uponu svalu pomoci termokauteru. U viech operaci byl k dispozici aktualni rentgenovy
snimek k moznosti korigovani peroperacnich rozhodnuti. Nebylo provadéno pfedoperaéni méreni
velikosti a pozic planovanych implantatll (templating), pouze u pacientl operovanych jiz dfive na
opacné strané byla kromé RTG dokumentace z operac¢niho protokolu dohledana velikost aplikova-
nych komponent.
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VYSLEDKY

Z celkového poctu 136 operovanych kycelnich kloubl byla zaznamenéna prlmérné dosazena pro-
longace 22 mm, primérna NDK 8 mm s maximem 16 mm. NDK se vyskytla u 31 kycelnich kloub,
coz predstavuje 23 % souboru - viz tabulka 1. Byly zaznamendny 2 polohové luxace TEP, vyfeSeny
zavienou repozici a modifikovanou rehabilitaci. Nebylo nutno provadét Zddnou revizni operaci pro
recidivujici luxace ¢i z dlvodu obtizi vyplyvajicich ze vzniklé NDK. RovnéZ nebyly zaznamenény
parézy ¢i jiné neurologické pfiznaky v souvislosti s vzniklou prolongaci. Vzhledem k velikosti vznik-
Ié NDK byly pfipadné obtize feseny intermitentnim nosenim podpaténky. U vykonl planovanych
v dohledné dobé na kontralateralni strané jsou u mnohych pacientd o¢ekdvany zmény hodnot NDK
pro provedeni druhostranné TEP (ve smyslu zmenseni pdvodni relativni prolongace).

DISKUZE

Literarni Udaje tykajici se zavaznosti NDP po TEP kycelniho kloubu nejsou zcela jednotné.

Urc¢ité rozdily v délce dolnich koncetin se v3ak vyskytuji i u zdravych, asymptomatickych mladych
jedincd. Velikost téchto rozdilG a jejich klinicky vyznam je pfedmétem diskuse, kterou ve své meta-
analyze v roce 2005 shrnuje Knutson (36). Primérny rozdil v délce koncetin je 5,2 mm (SD 4,1 mm).
U 15 % populace je rozdil mezi 10 a 14 mm, u 6,4 % populace je dokonce vétsi nez 14 mm. Riziko
vzniku bolesti zad, skoliézy a pred¢asné osteoartrézy prudce stoupa pfi zatézi u zkratli vétsich nez
14 mm a za vyznamné se povazuji u rozdilu 2 cm a vice.

White (30) popisuje u souboru 200 nahrad kycelniho kloubu stejny funkéni vysledek (Harris hip
score) u pacientll s NDK stejné jako v souboru se stejnou koncetinovou délkou. Edden (6) popi-
suje na souboru 68 pacientd NDK 14,9 mm, 23 % souboru nespokojenych s klinickym vysledkem.
Poukazuje na nutnost zavedeni presného peropera¢niho méreni a soucasné na vyrazny nesoulad
mezi hodnotami prolongace ziskanymi ortoradiograficky a klinickym méfenim. Konyves (14) na
90 pacientech popisuje pfi prolongaci 9 mm 43 % nespokojenych pacientd, pficemz v 98 % byla
pri¢inou malpozice femoralni komponenty. Rosler (25) na souboru 26 pacientt dikladnou analy-
zou chidize pfi NDK do 10 mm nezjistil sebemensi patologii. Maloney (15) popisuje rovnéz hranici
NDK 10 mm, do které je rozdil klinicky dobte tolerovan. Wiliamson (31) u souboru150 TEP popisuje
pramérné prodlouzeni 15.9 mm, 27 % souboru (40 pacientll) nespokojenych s NDK, 3,3 % souboru
s vyskytem parézy n. ischiadicus, ktera se ¢asem spontanné zhojila. Khanduja (12) v retrospektivni
studii zahrnujici 102 pacientd popisuje vyskyt NDK v intervalu -1 az+ 1 cm u 93,1 % souboru,
méFeno presné s pouzitim radiologickych metod. Wylde (35)v dotaznikové studii zkontroloval 1114
pacient(, 30 % z nich pocitovalo klinické pfiznaky NDK, avsak pouze tfetina z nich méla NDK radio-
logicky zjisténu.

Patologicko-anatomickym koreldtem artrotického postizeni kycelniho kloubu je redukce kloubni-
ho prostoru podminéna ztratou kloubni chrupavky. Casty kranialni posun deformované pdvodné
sférické hlavice,svalové kontraktury spolecné se zménami kloubniho pouzdra a okolnich mékkych
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tkani vedou k zmenseni pavodniho rozsahu pohybu a zkraceni postizené koncetiny (obr. 1), dano
zkratem kostényma kloubnim (strukturdlni nestejna délka koncetiny), tak svalovym (funk¢ni nestej-
na délka koncetiny). Timto podminéné Sikmé postaveni panve, flek¢ni a addukeni kontraktury,
spolec¢né s moznosti i postizeni kolenniho kloubu (varus, valgus deformita, flekéni kontraktura)
¢i druhostranného kycelniho kloubu (artrotické postizeni NDK z jiné pficiny) predstavuji nékolik
proménnych, které je tfeba vzit v Uvahu pfi planovani korekce NDK v ramci TEP kycelniho kloubu.
Zékladem je proto pfesné méfeni. Telerentgenogramy pouzivané pfi feSeni NDK u rostouciho ske-

Obr. 1 Artrotické zmény kycelniho kloubu, redukce plvodni kloubni $térbiny s kranialnim posunem hlavice.
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Obr. 2 Metodika méfeni kostniho zkratu.

letu, stejné jako CT ¢i MR, nejsou v nasich podminkach za timto Ucelem Siroce vyuzivany. Zakladem
pro vypocet a predoperacni planovani proto zlstava nativni predozadni snimek panve zachycujici
oba kycelni klouby. Pokud z linie spojujici dolni okraj Kohlerovych slz (tear drop points) spustime
kolmice k vrcholu malého trochanteru, ziskame vzdélenost predstavujici po porovnani s druhou
stranou predpokladanou velikost zkratu (27, obr. 2). Pouziti pfimé metody méreni absolutni délky
koncetiny ve formé vzdalenosti SIAS a vnitiniho kotniku ¢i méreni relativni velikosti Urovné zkratu
pomoci nepiimé metody zalozené na podkladani paty kratsi koncetiny pomoci podlozek znamé
vysky az do doby vyrovnani Sikmého sklonu panve ma rovnéz své opodstatnéni (4). Byly publiko-
vany prace poukazujici na vyrazny nesoulad mezi hodnotami nestejné délky konéetin namérenymi
klinicky a metodami klinického méreni (29).

Metody vedouci k minimalizaci vyskytu nestejné délky koncetin mizeme rozdélit do 3 skupin (4).
1. Metody zaloZené na pfedoperaénim pldnovani
2. Peroperacni techniky méfeni NDK

3. Pocitacové navigace

Ad 1: Z pfedozadniho snimku pénve se zjisti velikost zkratu a pomoci $ablon (templating) se stanovi
vhodna velikost implantatu a postaveni komponent (23). Predopera¢ni planovani umozni rozhodo-
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vani o vysi vedeni osteotomie v oblasti kr¢ku femuru, miry zahloubeni pfi frézovéni jamky ¢i naopak
vyuziti kostnich $tépl v oblasti acetabula. Woolson (33) popisuje pfi dokonalém piedoperacnim
planovéni u 351 TEP prdmérnou NDK T mm a u 86 % souboru NDK mensi nez 6 mm. Knight (13)
v prospektivni studii zahrnujici 110 TEP popisuje shodu planované a implantované acetabularni
komponenty v 62 %, femoralni cementované v 78 % a necementované pouze v 41 % TEP, vyskyt
NDK pak u 30 % souboru. Gonzales (9) na souboru 139 TEP popisuje shodu u acetabularni kompo-
nenty 83 % a femoralni 78 %.

Ad 2:V literatufe bylo popsano pfiblizné 20 technik vice nebo méné pfesnych umoznujicich per-
operacni rozhodovani a nasledny vybér vhodného implantatu. Techniky jsou zaloZzeny na méreni
vzdélenosti dvou bod(, jednim umisténym zpravidla na panvi, druhym umisténym na proximalnim
femuru. Plvodni vzdalenost predosteotomii krcku femuru zvétsena o predpokladanou velikost
prolongace by v idedlnim pfipadé méla byt vzdélenosti po zakloubeni s pouzitim zkusebnich
komponent. McGee a Scott (17) popsali jako prvni takovouto techniku u 200 pacientl s pouzitim
zahnutého dratu jako méfitka, nicméné v praci nepopsali klinické ani radiologické vysledky. Bal (2)
pouziva vytyceni vzdalenosti pomoci Steinmannovych hiebd. Takigama (28) pomoci pinl a special-
niho retraktoru dosahl u 56 TEP NDK 4,2 mm. Jasty (11) popisuje na souboru 85 TEP vyskyt NDK
pouze u 16 % pacientll za pouziti kombinace templatingu a vlastniho kaliperu. Woollson a Harris
(33) popsali uziti techniky objemného kaliperu s vysledkem NDK pod 6 mm u 89 % pacientd,
Naito (19) dosahl jednoduchou technikou v souboru 64 pacientd NDK pouze 3,7 mm. Pouziva
Steinmannuv hieb zavrtany perkutdnné v oblasti spina iliaca anterior superior, spojeny s pravouhle
ohnutym dratem zasahujicim v operacni rané do oblasti trochanteru. Délka dratu je objektivizovéna
méritkem. Matsuda (16) popisuje techniku vyuzivajici méfeni pouze v oblasti proximalniho femuru.
V rdmci predoperacniho planovani zjisti vzdalenost centra hlavice od malého trochanteru a této
vzdélenosti se snazi pfiblizit pfi pouziti zkusebnich komponent, méreno jednoduchym pravitkem.
Pfi pouziti techniky byla NDK 2 mm, bez této techniky v kontrolnim souboru 47 TEP doséhla 4 mm.
Hossain (10) pouziva steh zakotveny do kUze v oblasti lopaty kosti kycelni v prodlouzeni osy femuruy,
steh slouzi jako méfitko. Nevyhodou této jednoduché metody je viak to, Ze zachyceni do klze neni
pevné a vlivem elasticity mékkych tkani mize dojit k chybé méreni. Desai (3) popisuje podobnou
techniku vhodnou pro zadni pfistup ke kycelnimu kloubu, kdy k proximalni fixaci stehového mate-
ridlu pouziva pin zakotveny pevné do panve.

Limitaci vSech téchto technik zGstava hlavné nestejné pozice femuru ve srovnani pred plvodnim
vykloubenim a po zakloubeni s pouzitim zkusebnich komponent. Tato malpozice pii 5 stupnich
abdukce ¢i addukce predstavuje az 8 mm chybu (26).

Ad 3: Pocitacova navigace je zaloZzena na matematicky pfesném vypoctu porovndvajicim data
z referencnich bodd, jejich umisténi vsak bohuzel nemusi byt vzdy exaktni. | kdyz plvodni vyuziti
bylo za u¢elem minimalizovat malpozici hlavné acetabularni komponenty, sou¢asné uzivané pro-
gramy fesi i problém femoralni komponenty vcetné délky koncetin. Murphy (18) popisuje vlastni
metodu méfeni zamérenou hlavné na eliminaci NDK, dosahl prdmérné hodnoty 0,5-1,77 mm.
Nevyhodou téchto technik je zna¢nd pofizovaci cena, prokazatelné delsi operacni doba a s tim
souvisejici moznosti komplikaci véetné vyssiho vyskytu infekt( (5).
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Obr. 3 Osteotomie kr¢ku femuru.

Pokud chce operatér dosahnout patfi¢né prolongace postizené koncetiny, ma tyto moznosti:

Viysoko vedend osteotomie v oblasti kr¢ku femuru

Volba pozice acetabularni komponenty véetné uziti kostnich stépu
Prodlouzeni kr¢ku zvolenim vhodné velikosti implantatu (hlavice)
Inkompletni zavedeni femoralni komponenty (u cementovanych implantat()
Vzdjemnd kombinace moznosti

nunkhkwn=

Ad 1: Planovani a provedeni vhodné vysky osteotomie kr¢ku femuru je zakladnim, nejdilezitéj-
$im a zfejmé nejcastéji provadénym krokem (obr. 3). Z anterolateralniho pristupu po vykloubeni
je v patficné poloze hmatny vrchol malého trochanteru, ¢ehoz Ize vyuzit pro orientaci. P¥i pfilis
vysoko zvolené osteotomii je obtizné zavedeni kostnich elevatorii a preparace acetabula je obtiz-
nd az nemozna, zejména u obéznich nebo svalnatych jedincd. Rovnéz pfiprava pozice femoralni
komponenty byva nasledné obtizna a logicky vede k ¢astéji se vyskytujici varézni pozici dfiku. P¥ilis
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nizko vedena osteotomie je obtizné napravitelnou chybou, vede ke zkratu koncetiny a ¢astéjsimu
vyskytu luxaci endoprotézy. Proto vétsina operatér( voli primarné radéji vyssi uroven této osteoto-
mie i za cenu, Ze bude muset byt kréek pfi dalSim postupu pfipadné dodatecné zkracen.

Ad 2:V pfedoperac¢nim planovani je dalezité mnozstvi kosti zbyvajici v prostoru kranialné a medial-
né od acetabula, coz je rozhodujici pfi volbé miry zahloubeni. U necementovanych jamek je nutné
k docileni primdrni fixace fddné vyfrézovani do spongidzni kosti, u jamek cementovanych je pak
dulezité odstranéni zbytk( chrupavky a mira zahloubeni je metodou volby. Pfi velkych rozmérech
puvodni jamky je mozno vyuzit kostnich stépu (ziskanych pfi primoimplantacich z hlavice femuru),
¢imz Ize docilit i relativniho prodlouzeni koncetiny.

Ad 3: Prodlouzeni kr¢ku endoprotézy je mozné diky rdzné hloubce zanoreni kénu femoralni
komponenty do vlastni hlavice implantatu. Prodlouzeni je odstupriovano pro hlavice velikosti 32
a 36 mm po 4 mm, pro hlavice velikosti 28 mm po 3,5 mm, pocinaje velikosti M, ktera je povaZovana
za pomyslnou Uroven 0, velikost hlavice L znamend prolongaci 4mm, respektive 3,5 mm, XL8 mm
(pfipadné 7 mm pfi hlavici s primérem 28 mm) atd. Jelikoz Ize po implantaci acetabuldrni kompo-
nenty na zavedeném dfiku vyzkouset riizné velikosti hlavic (a tudiz rGzné vzniklé prolongace) pred
definitivnim rozhodnutim, je pravé tento krok vedle stanoveni vhodné vysky osteotomie krcku
femuru mnohymi operatéry chybné povazovén za jedinou moznost odstranéni pfipadné NDK, kdy
oviem prioritou je pfedevsim stabilita endoprotézy vcetné rizikovych poloh (1, 32).

Ad 4: Inkompletni zavedeni femoralni komponenty je moznosti ziskani prolongace pfi pouziti
pouze cementovanych endoprotéz, kdy po nasledném vytvrdnuti cementu jiz nehrozi dalsi migrace
dfiku do femuru. Inkompletni zavedeni je samoziejmé nutno provadét pfimérené, s ohledem na
konstrukci femoralni komponenty tak, aby opora ¢asti zanofené do kosti byla dostate¢nd. U nespo-
lupracujicich (¢asto obéznich) pacientl s implantovanou necementovanou femoralni komponen-
tou se nékdy setkdvdme s nechténou migraci této komponenty do dferiové dutiny v poopera¢nim
obdobi, a to v piipadé, Ze je zvolena nevhodné mensi velikost dfiku a pacient koncetinu zatézuje.
Vysledkem pak je nové vznikly zkrat koncetiny, pfipadné i nestabilita endoprotézy.

Nadmérna prolongace muze vést k distenzi perifernich nervli a nasledné k peronedlni paréze,
vzacnéji k paréze n. femoralis ¢i celého n. ischiadicus. Edwards (7) popisuje 23 paréz u 21 pacientd.
Pfi prdimérné prolongaci 2,7 cm vznikla peronealni paréza, pfi prolongaci 4,4 cm paréza celého n.
ischiadicus. Vsechny parézy se zhojily spontanné. Pritchet (21) popisuje 19 paréz pfi prolongaci
vintervalu 1,3-4,1 cm, u 17 byla provedena revize se zkrdcenim prolongace prdmérné o 15 mm, na
zakladé 9 excelentnich vysledkl doporucuje proto indikovat revizni operace.

Lé¢ba NDK je jak konzervativni, tak chirurgickd, pticemz ne kazdy rozdil délky koncetiny po apli-
kaci TEP musi byt klinicky symptomaticky. Mezi nej¢astéjsi obtize patfi bolest v oblasti ky¢le, zad,
panve, Sl skloubeni pfi Sikmé panvi (22), bolesti kolenniho kloubu, bolesti v oblasti trochanteru pfi
trochanterické bursitis, kulhani, nervové obrny vzniklé zpravidla nadmérnou prolongaci, pfi vétsi
zatézi stressové zlomeniny v oblasti bérce, nohy. PretiZzeni prolongované koncetiny vede k ¢asnéj-
simu aseptickému uvolnéni (29). Za hranici NDK vyzadujici [é¢bu je povazovéano 10 mm. Frieberg
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(8) popisuje vyskyt klinickych pfiznakd u prolongace jiz od 5 do 20 mm. Operacni feSeni je nutné
vzacné, pfi vyraznéjsich prolongacich ¢i obtizich a netdspéchu konzervativni terapie. Spocivd v revizi
endoprotézy,vyméné velikosti komponent, pfipadné zméné jejich orientace (20). Pfi vétsim rozdilu
délky koncetin pripada v ivahu zkracovaci suprakondylicka osteotomie femuru na postizené strané.
Nejcastéji vsak resime situaci, kdy vznikla prolongace je relativni vzhledem k postizeni i kontralate-
ralni strany (zpravidla artrézou, obr. 4). Obvyklym zptsobem je pak po ¢asovém odstupu aplikace
druhostranné TEP se stejnymi komponentami, coz s pacientem zpravidla konzultujeme jiz pred
prvni implantaci.

Konzervativni terapie je zalozena na cviceni, protahovani plvodné zkracenych svalovych skupin
a posilovani svald oslabenych, ndcviku stereotypu chiize. Druhostranné zkraty do 10 mm lIze fesit

Obr. 4 Vlevo stav po TEP, spravné postaveni komponent, vznikla relativni prolongace 15 mm se vyresi stejnym
implantatem nasledné na pravé strané (planovany postup)

29 | LOCOMOTOR SYSTEM vol. 24, 2017, No. 1/ POHYBOVE USTROJI, ro¢nik 24, 2017, &. 1



podpaténkou, vétsi zkraty fesime ve spolupraci s protetikem Upravou obuvi ¢i pfimo obuvi ortope-
dickou v zavislosti na mife zkratu.

ZAVER

Dle publikovanych praci Ize dosdhnout minimalizace rizika vzniku NDK kombinaci fadného predo-
pera¢niho pldnovéni (vybérem velikosti a druhu komponent, jejich spravnym postavenim, zvolenou
vyskou osteotomie krc¢ku femuru) s nékterou z metod zalozenych na pfesném peropera¢nim méreni
vzdalenosti dvou zvolenych bodd, jednoho v oblasti panve, druhého v oblasti proximalniho femuru.
Porovnanim putvodni hodnoty pied osteotomii kr¢cku femuru s hodnotou vzniklou pfi pouziti zku-
$ebnich komponent Ize minimalizovat riziko vzniku NDK, aniz by bylo nutno provadét kompromisy
z divodu zajisténi stability TEP. Vzhledem k publikovanym vysledkiim Ize ocekavat, Ze se v blizké
budoucnosti tyto metody stanou nedilnou soucésti opera¢niho postupu TEP kycelniho kloubu.
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BIOMECHANICKY MODEL CHUZE
BIOMECHANICAL MODEL OF GAIT

CULIK JAN

ABSTRAKT

Clanek zkouma pohyb dolnich konéetin pii chdzi ¢lovéka podle na po¢itati sestaveného modelu
chiize pacienta. Model sleduje vliv rliznych sklonl schodisté, patologickych zmén délek dolnich
koncetin (DK) a vliv rychlosti chlize na sily a momenty v kloubech DK. Urcuje se sklon panve a vliv
na moment, kterym pUsobi panev na patef. Vysledky budou pouzity pro vyzkum poruch dolnich
koncetin a patefe. Clanek studuje zakonitosti pohybu DK pfi chiizi po roving, svahu a po schodech.
Jsou odvozeny vypoctové postupy pro polohu kloubd béhem pfendseni vahy ze zadni dolni kon-
Cetiny na pfedni DK a béhem 3vihu dolni koncetiny do polohy na dalsim schodu. Podle navrzeného
velmi pfesného matematického modelu byl na pocitaci sestaven simula¢ni model v systému CDCSIS
[11]. Pohyb probiha pfi posunu o jeden schod ve tfech fazich - pfenaseni vahy na predni DK, pohyb
zadni DK Svihem na dalsi schod a doslapnuti na schod. Simula¢ni program ur¢uje v jednotlivych
¢asovych okamzicich polohy kloubl dolnich koncetin. Vypoctené hodnoty jsou pouzity pro anima-
ci pohybu pacienta po schodech s rdznym sklonem. Urcuji se setrvacné sily a setrvatné momenty
a z podminek rovnovahy ¢asti DK se urcuji sily a momenty v kloubech. Vypocet se provadi pro riizné
vysky schodu, resp. sklony svahu. Pro nulovou vysku schodu je modelovéna chiize po roviné. Déle
se pocita pro zadané délky casti dolnich koncetin a tim se respektuje vliv patologického zkraceni
nékterych ¢asti DK. Vypocet se opakuje pro rizné rychlosti chiize. Vysledkem simulac¢nich pokust
je ur¢eni momentdl v kolennim kloubu podepiené dolni koncetiny. Moment je pfendsen dvojici
sil — tlak v kloubu a tah ve svalu. Tyto sily jsou zna¢né, coz zplisobuje bolesti v kolenou u pacientt
trpicich artrézou. Uloha je fesena jako rovinna v sagitalnich rovinach kyeelnich kloubd. Sklon panve
a moment, kterym panev otaci patefi, se fesi ve frontalni roviné.

Klicova slova: simulace chize, simulace, rozdilnd délka dolnich koncetin, simulace chlze do
schod, osteoarthritis

ABSTRACT

The article searches the movement of the legs of walking patient. The model patient's gait was
assembled on the computer. The purpose of the model is to observe the effect of varying stairs
slope, walk velocity and the effect of leg lengths on the forces and moments in the lower limb
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joints. It is determined pelvis tilt and moment exerted between the pelvis and spine. The results
will be used for research spinal disorders. Furthermore, the article studies the walking up and down
stairs. They are searched calculation methods for joint position during shifting of the weight from
the back foot to the front and when lower limb swings on to the next stair. The precise model on
the computer was assembled in the system CDCSIS [11]. Movement takes place when moving one
step in three phases - carrying weight on patient front leg, swinging the rear lower limbs to the next
step and grip feet on the stairs. The simulation program determines the positions of parts of the
lower extremities at all time points. The calculated values are used to animate the movement of the
patient by stairs with variable slope of stairs. Inertial forces and inertial torques is determined for
the foot parts. The forces and moments at lower limb joints are determined from equilibrium condi-
tions. The calculation can be used for different height of the steps or slope. The walk on the level is
modelled for zero step height. The calculation is performed for a specified length of the legs and
thus it is respected the influence pathologic shortening some lower limb parts. The different walk
velocities are respected. The simulation experiments were proved very big moments in the knee
joint of the supported lower limb. The torque is carried by a pair of forces - pressure in the joint and
drawn tension in the muscles, causing pain in the knees of patients suffering from osteoarthritis. The
problem is solved as a planar in the plane of the hip, knee and ankle. Inclination of the pelvis and
torque between the pelvis and the spine is searched in the frontal plane.

Keywords: walk simulation, simulation, different leg length, upstairs going simulation, osteoarthritis

1. INTRODUCTION

The article searches the movement of the lower limbs of walking patient. The precise patient gait
model was assembled on the computer. The model purpose is to observe the influence of gait
speed, the change of lower limbs length on the forces and moments at joints and to observe the
inclination of the pelvis and the moment which the pelvis acts on the spine. The elder patients suf-
fering from arthrosis have the difficulty with walking up and down stairs, so the goal of the article
is also to examine how the forces acting in the joints of the lower limbs depend on the staircase
parameters. The model simulates walking for different lengths of the lower limbs. The computer
model was assembled by the system CDSIS (Combined Discrete Simulation System) [11]. The model
considers inertia forces and inertia moments in the motion time. bending moments and forces in
the hip and knee joints are calculated during the movement, and the influence of the individual
parameters on the magnitude of these forces and moments is examined. Bending moments are
transmitted by muscle tension and joint pressure. The problem is solved in the sagittal plane of the
hip and knee joints. The model further determines the inclination of the pelvis and the moment
between the pelvis and the spine in the frontal plane.

34 | LOCOMOTOR SYSTEM vol. 24, 2017, No. 1/ POHYBOVE USTROJI, ro¢nik 24, 2017, &. 1



2. SOLVING METHOD

The mathematical and compute model was assembled. The patient gait by plane, by slope or by
stairs was simulated for the model for given gait speed and for patient parameters. The variable
lower limb length is respected by special input values. Let us assume the width of step ¢, which
is also a shift of the patient’s center of gravity in a horizontal direction in one step. The horizontal
displacement of the lower limb end in the swing in one step in the horizontal direction is 2c. We
mark the height of the stairs d. The slope of the staircase or the inclined plane is

tg y =dsc. 1)

The values d, c are inputs when patient goes up or down stairs or c and y is addled if he goes up or
down at slope plane.

According to Fig. 1, we divide the body of the patient into the fuselage with the head and arms
(body 5) on the thighs (body 2, 4) and on the lower limbs including the feet (bodies 1, 3). We will
follow points A, through A, hips, knees, and lower limb ends in the moving patient (see Fig. 2)

We will examine the movement of the patient’s hips at the points of the hip joints (points A;, Ag) in
one step. For the lower limb on the support point (A;) we determine the position of the knee (point
A,) and for the lower limb in the swing the position of the knee (point A,) and the end of the lower
limb (point As), see Fig. 2. The coordinate system is selected according to Fig. 4, with the beginning
in the middle the staircase with the x axis horizontally to the right and the y axis vertically upward.
The distance between the knee joint and the end of the leg is /; resp. /5, the hip joint is from the
knee distances I, resp. I, (supported and swing lower limbs). Suppose the motion consists of three
phases (see Fig. 3):

Fig. 1. Divide the body into parts. Fig. 2. Followed points on the Fig. 3. Three phases of patient
patient. movement.
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Phase 1: At the beginning, the center of gravity of the fuselage above the edge of the stairs and
the ends of the lower limb are on two consecutive stairs. The weight is transmitted to the front
lower limb, the trunk moves parallel to the slope of the stairway up to the center of the upper stage
(horizontal displacement ¢/2) and the heel lower limb (point A;) is lifted up to e, the tip remains on
the support, the hip moves according to line. The movement is illustrated in Fig. 3 from a dashed
to full lower limb position.

Phase 2: The front leg remains in contact with the ground and the end of the back lower limb (point
A;s) swings forward to a position that is above the center of the next step. When the lower limb
swings then point A; moves along the parabola of height b and length 2c. The hip joint (point Ag)
moves in a straight line. If they are unequal lengths of lower limbs, the hips have different position -
points A; and A¢. The movement is indicated in Fig. 4 from and to the thin dashed positions. The
actual position is indicated by thin and solid lines.

Phase 3: Now the front lower limb sits on the heel for a vertical displacement e.

At the phases 1 and 3, both patient lower limbs touch the ground, so we will only search forces
during the phase 2 where the forces in the joints are extreme. Let us first search the movement of
the lower limb in the swing. Point A¢ (leg hip in swing) has coordinates X, ys. Point Ag moves along
a straight line (see Fig. 4). Assume the motion speed is constant over time. The coordinates X, y, of
A¢ are changed according to the relationship

X6 = VI, (2)

Ve =ViIgy+h, 3)

Fig. 4. Movement of the hip and knee of the
lower limb in the swing during the step.

36 | LOCOMOTOR SYSTEM vol. 24, 2017, No. 1/ POHYBOVE USTROJI, ro¢nik 24, 2017, &. 1



where v is the horizontal speed of the movement, t is the time, and h is the coordinate according to
Fig. 4. In the case of unevenly long legs for the supported lower limb, insert h; instead of h.

The leg end in swing — point A has coordinates xs, ys and during movement moves according to
parabola. Motion speed is not constant. The speed is zero at the beginning of the movement, it is
maximal in the middle of the movement and it is zero at finish. Suppose the horizontal component
of vs, varies according to the quadratic function

3
_—6 t +2V0, 4)

where v, is the average walking speed, t is the time with the zero value at the origin of the coor-
dinates (see Fig. 4), T is the leg swing time, vs, is for the start and end of the swing, it means for
t=-T/2 and t = T/2 equal zero and for t = 0 (swing peak) equal */, v,. By integrating of the form (4) we
determine the coordinate xs and by the derivation of the relation (4) we determine the horizontal
acceleration a,s of the point As.

3 .1
e B
%fqﬁy. (6)

where v, is the average walking speed, t is the time with the zero value at the origin of the coor-
dinates (see Fig. 4), and T is the swing time of the lower limb. The point A; moves according to
parabola, the coordinate y; is

xz
yszb(l—cz +x,igy+e, 7)

where b is parabola height at the centre (motion of point As), cis the width of the stairs, yis the angle
of inclination, and e is the vertical displacement in the 15t and 3 phase of motion. We will put the
relation (5) to (7) and after the adjustment we get the acceleration in time

2 e
as, = Mpsnnmj 8)
c T

Let’s look for the hip position now. If we think that swinging lower limb is stretched at the start of the
lower limb movement, it means that the length /, + I, is equal the A, and A; distance, then it is valid
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Ll =vc?+(h+d—e) .
From this formula we will determine for the swing lower limb

h=\(+L)? - —d +e, 9)

and similarly for the supported lower limb

hy =l +1,) —c* —d +e (10)

where ¢, d is the width and height of the step, e is the height of the heel lift against the tip of the
foot and I, I, resp. 15, 1, are the lengths of the thigh and the calf for the swing lower limb resp. by
the supported lower limb. By comparing model behavior and real walking, it seems appropriate to
choose h and h, about 5 to 10 cm smaller.

The parabola height b of the point A; must be choose so that lower limb moves above the stairs. The
parabola has a coordinate at the point of the stair edge according to the relationship (7)

2
vy =b|l-~—— B N P S e 8
act) 2¢ 4 2 303

The lower limb touches the stair edge for y; = 0. Let us use b = 10 cm. If we determine h resp. h;, the
shapes and positions of points A, and A; are defined (see Fig. 4).

Now we determine the position of the point A, (x4, y,), ie. the knee of the lower limb in the swing
(see Fig. 4). For polar coordinates starting at A, point A, has coordinates ¢ /; (where /3 is the length
of the thigh part of the lower limb in swing and ¢ is the slope of the femur relative to the vertical),
which is compared with the above-established Cartesian coordinates

lycosp =x,—x,, a1

Lysing =y, —y,.

The distance of points A, and Ag is 1, (the length of the tibia part of the lower limb in the swing,
see Fig. 4)

14:\/(x4—x5)2+(y4—y5)2. (12)
The numerical solving of equations (11) and (12) was presented at [1].

Similarly, according to this algorithm, we determine the position of the knee supported lower limbs
(point A,) standing on the stairs at the origin of the coordinates.
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We now determine acceleration for individual points by derivation of motion equations:

Points A;, Ag (X1, Y1, Xs, ¥s are linear functions of time):

ay =% =0, ay, = =0. (13)

The accelerations of point A; is given by formulas (6) and (8). The positions of knees (coordinates of
points A,, A,) were tabulated in time, these curves were approximated by lineal and sinus curves.
The acceleration was approximately determined by the derivations of these approximation curves
(see [1]).

The equilibrium conditions (horizontal, vertical and momentum) for the i-th body are shown in Fig. 5

X -X,-ma, =0,
Y,-Y, -mg-ma, =0,
(X,a, + X b,)sing, —(Y,a, +Y,b,)cosp, + M, ~M, ~I,¢, =0, (14)

where

&= (ay,/'p/ _ay.ipi) I cos g, _(ax,fpf _ax,ipi) lsing, ’

where k is the body index, and indexes j, j denote the lower and upper end points, / is the length of
the examined part, ie. tibia resp.. femur parts of the lower limb, p;, p; are the relative positions of the
center of gravity of the body with index k, ¢ is the angle of the axle direction of the body with the
x-axis. If we calculate from the end of the lower limb which is in the swing (the end forces and the
end moment have here the zero value) and continue to the hip and then after the supported lower
limb to the point of contact with the stairs, then we can calculate always in the equations (14) from
the forces and moments values on the one side forces and moments on the other side.

Fig. 5. Equilibrium conditions of the
lower limb part.
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The computer simulation calculation of one step was divided into 10 time slots. The phase 2 was
simulated only (lower limb shift in swing). At stages 1 and 3, both lower limbs are supported and
the forces and moments in the joints are considerably smaller. The one-step simulation procedure

for swing lower limb is the follow phasis:

1. The coordinates of points A, to Ag was determined from formulas (2), (3), (5), (7) for all swing time

points according to above presented algorithms.

2. The accelerations of points A, to A; was determined at all times. The accelerations of points A,
and A are zero, the accelerations of point A; was determined from (7), (8) and the point A3 does
not move. Coordinates of points A, and A, were calculated according to the algorithm published

at [1].

3. The end forces and moments on the swing and supported lower limb was solved according to

the equations (14).

3.

DISCUSSION

The program on a computer can be used for any numerical inputs. Now we present the numerical
results of the calculations for the patient, height 180 cm, weight 80 kg. Other values (dimensions,
weights and mass moments of body parts) were derived from these values. The staircase was
considered for a stair width of 30 cm and height in cm 20, 15, 10, 5, 0, -5, -10, -15, -20. Horizontal
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Graph 1. Vertical forces (N) in hip (point A1) and in knee (point A2) lower limb in a one-step swing in the time inter-
val <-0.15s; 0.15s> for stairways with slope - height of step to step width ... 0.2m /0.3m, 0 - plane and -0.2m / 0.3 m.
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Graph 2. Moments (Nm) in the hip and knee of the lower limb swinging in one step in <-0.15s; 0.15s> for stairs with
aslope of 0.2 m /0.3 mand -0.2 m /0.3 m (height to width)

movement speed was considered 1 m/s, ie. 3,6 km/h. The simulation program can also be used for
other parameters.

Forces and moments in the joints were determinate considerably larger for the supported lower
limb than for the lower limb in the swing. Acceleration is zero for joints of the supported lower limbs
therefore inertial forces do not act on the lower leg. By means of simulation calculation, forces and
moments similar to static computation were calculated for the supported lower limb (calculation
at static). For the lower limb in swing, however, the influence of the inertial forces is manifested,
but the values for the lower limb in the swing are considerably smaller compared to the lower leg
supported.

The vertical forces in the hip and knee joints of the supported lower limbs in the time of one step
are in Graph 1, and the momentum for the elbow supported lower limb is in Graph 2 witch was
determined by the simulation model for the slope of the stairs 2/3, 0 and -2/3. The knee of the lower
limb is most stressed at the beginning of movement from the lower step. The maximal vertical force
is in the knee joint and it value is 758.43 N. Because the 80 kg patient has weighs 80x9.81 = 784.8
N, the force in the joints does not vary much from the static force. Table 1 shows extreme torque
values in the joints of the lower limb for the different slope inclinations.

The bending moment extreme in the knee of the supported lower limb and is 266.01 Nm for the
upward slope of the stairs 2/3. For a smaller slope, the moment value decreases gradually and the
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minimum is for walking along the plane. With increasing slope down, the moment increases again.
The knee moment is transmitted by a pair of forces, ie. the tensile force in the muscle by knee exten-
sion and press force in the knee joint. If the force distance is 4 cm then the forces have value 6650,25
N, the force from the moment must be added to the vertical force in the supported knee 758,93
N, The total force is 7409.18 N, which is 9.7 times greater than the static value. The hip and knee
moments of the lower limb in the swing are small compared to the moment in the hip and knee of
the supported lower limbs. According to the results of the simulation calculation, it can be stated
that when patient walks to the stairs the considerable forces are in the muscle of the supported legs
by the extension of the knee and the pressure force in the knee joint, causing the pain of patients
suffering from arthritis.

Step high Supported knee Knee in swing Hip
(cm) (Nm) (Nm) (Nm)
20 264.43 5.71 19.22
15 247.15 5.70 18.24
10 224.53 5.66 17.87
5 188.68 5.46 17.56

0 146.37 5.24 17.99

-5 147.28 5.24 18.70
-10 149.67 5.25 19.51
-15 164.77 5.25 20.35
-20 180.47 5.25 21.73

Table 1. Extreme bending moments in the joints when stair walking (step width 30 cm).

The influence of leg shortening on forces and moments in the joints was investigated. The calcula-
tion was repeated to shorten the tibia-supported lower limb by 2 cm, 5 cm, 10 cm and similarly to
shorten the tibia of the lower limb in swing. The table 2 shows the maximum values for individual
limb shortening. These maximum values occur when walking to stairs with the 2:3 slope. Forces and
moments are slightly increased when the supported lower limb is shorted, decreasing slightly when
the lower limb in swing is reduced.

The inclination of the pelvis in the median plane is due to the difference in the length of the lower
limbs (plane model). The momentum of the pelvis on the spine in the medial plane is caused by dif-
ferent vertical forces in the hip joints. The distance of the hip joints at the medial plane 25 cm, the
maximum moment applied to the spine was 104.13 Nm. The moment has maximum for the largest
gradient in the stairs, but for the other gradients it differs very slightly.

42 | LOCOMOTOR SYSTEM vol. 24, 2017, No. 1/ POHYBOVE USTROJI, ro¢nik 24, 2017, &. 1



Tibia shortening same Shortening of supported Shortening of lower limb

influence length lower limb in swing
2cm 5cm 10 cm 2cm 5cm 10cm
Forces sup. Knee 744.2 745.2 748.7 749.2 740.3 738.5 734.6
Hip 7221 724.0 727.0 731.9 717.7 716.3 7124
swing  Knee 28.2 28.2 28.2 28.2 26,1 25.1 22.0
Hip 81.6 81.6 81.6 81.6 77.2 75.5 72.0
Moments sup. Knee 262.1 262.2 262.8 262.0 262.0 262.0 262.0
Hip 19.6 19.6 19.6 19,6 17.7 171 129
swing  Knee 5.7 5.7 5.7 5.7 53 47 338
Hip 19.6 19.6 19.6 19.6 17.7 17.1 129

Table 2. The effect of shortening the tibia of the supported and lower limb in the swing on the forces and moments
in the hip and knee joint.

No difffer. Supported leg shorter about Swing leg shorter about

20 mm 50 mm 100 mm 20 mm 50 mm 100 mm
Moment (Nm) 178.15 177.90 177.53 176.92 178.64 179.38 179.38

Table 3. Influence of gait speed (1m/s, 2m/s), horizontal force X, vertical forces Y a moment M.

The above values are for walking speed of 1 m/s = 3.6 km/h. The effect of walking speed is shown in
table 3, where the results are compared for 1 m/s and 2 m/s.

We will now determine what work is done in the physical sense in one step (during one swing of the
lower limb). Assume the walking speed v=1 m/s, ie. the lower limb in the swing moves to a new
position after T = 0.3 s. According to the principle of action and reaction, the joint forces are in

equilibrium, therefore they perform zero work W; = 0. The bending moments in the joints perform
the work on rotating in the joint. The work done was determined from the values of the simulations

W, =Y [ Mdp=1336J
The performance of the muscles is
P = W»/T=133,6/0,3=4453 Watt.

For speeds of 2m/s

W, =144 ], P = 144/0,15 = 960 Watt.

Performance increased 2.15 times.
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CONCLUSION

The article studies the patterns of movement of the lower limbs when walking along a plain, slope
and stairs. The slope of the pelvis and influence on the moment is determined when the pelvis
acts on the spine. All relationships are derived generally regardless of the particular patient. You
can select the parameters of a particular patient in the computer simulation program and perform
the calculation specifically for him/her. The article is a derivation of the calculation procedures for
determining the position of the joints in the individual phases of motion. These computational pro-
cedures have made it possible to precisely animate patient movement on stairs. The results will be
used for lower limbs and spine disorders.
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ZMENY OBRAZU DUPUYTRENOVY KONTRAKTURY
U CESKE POPULACE

DUPUYTREN’S CONTRACTURE IN A CZECH POPULATION
IN 20™ CENTURY

VACLAV SMRCKA, STEFAN RASTOCNY, KAREL MAREK, JARMILA BEJVLOVA

ABSTRAKT

Our aim is to characterise changes of Dupuytren’s contracture in Czech population during the 20t
century. Using Karfik's group (N=123) from 1949 as a reference group, we made comparisons with
patients who underwent surgery between 1989 & 1999 (N=75). Dupuytren'’s contracture is a disease
of the fibrous tissue of the hand. Karfik’s simple clinical classification allowed us to divide patients at
our practice with Dupuytren’s contracture into 3 types. Fifty years later, a 4-fold increase in incidence
of Dupuytren’s contracture was observed in women. The ulnar type of Dupuytren’s contracture is
dominant in the patient group from the latter half of the 20t century. The incidence of the radial
type of Dupuytren’s contracture remains unchanged - it is found only in 3% of the Czech population.
Following this, it is important to emphasise that Dupuytren’s contracture is not just a static process,
but dynamic, with its own evolution, which must be detected to find an adequate target for therapy.

Keywords: evolution of disease, population approach, incidence of Dupuytren’s contracture

uvoD

Dupuytrenova kontraktura je onemocnéni palmarni aponeurdzy a jejich vybézkd. Pocatecni léze
postihuji vidkna palmarni fascie - jemnd, témér mikroskopicka vldkna povrchové vrstvy podélnych
svazkll aponeurdzy, které jsou v pfimém styku s vazivem kdze (stratum reticulare). Prvni ohnisko
onemocnéni je nejcastéji nad hlavici ¢tvrté metakarpalni kosti, kde je hustota vazivovych spojeni
mezi k{iZi a aponeurdzou nejvétsi.

Vyvoj Dupuytrenovy kontraktury udajné souvisi s palmarni fascii, kterd je umisténa povrchnéji
nez je vrstva dlafiové aponeurdzy. Skoog (1967) se zminuje, ze proces zacind uvniti pojivové tkdné
dlané pod epidermalni vrstvou, ale povrchnéji, nez lezi transverzalni fibrily dlariové aponeurdézy.
Dochézi k tvorbé vétsich uzlll a pruhl casto srostlych s k(zi, nékdy s kraterovitymi vtazeninami.
Postizeny ma obtize s natazenim dlané a u manualnich pracovniki se tvofi mozoly i bolestivé raga-
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dy. Proces pokracuje vznikem kontraktur, nékdy jednoho ¢i dvou prstd, jindy pfi postizeni vétsi ¢asti
dlariové aponeurdzy a z nékolika ohnisek vzniknou mnohocetné kontraktury.

PUVOD ONEMOCNENI

Dupuytrenova kontraktura jako choroba vazivové tkané dlariové plochy ruky byla poprvé popséna
Felixem Platerem roku 1614. Popsal levou ruku kamenického mistra s kontrahovanym 4. a 5. prstem
a predpokladal, Ze se jednd o zkraceni $lach. Guillame Dupuytren (1777-1835) na zakladé klinického
pozorovani u kamenikl a nélezech u zemfelych, jako prvy lokalizoval chorobny stav do dlafiové
aponeurdzy.

Etiologie vzniku Dupuytrenovy kontraktury zdstava nejasnd. Vseobecné je akceptovéano, Ze jeden
pricinny faktor je nepravdépodobny a postup choroby je komplexni (Salamon et al.2001).

Dupuytrenova kontraktura u dospélych v ¢eskych zemich

Karfik (1949) na zékladé studie vice nez sta pacientl dosel k zavéru, Ze Dupuytrenova kontraktura je
onemocnéni celé vazivové soustavy ruky. Podle klinického obrazu urcil tfi zakladni typy chorobného
procesu v dlani a na prstech:

1. Dlanovy typ (bez kontraktury prst0) charakterizuje chorobné ohnisko lokalizované ve dlani ve
formé uzld a pruhl nebo sekundarnich vtazenin kiize. Uzle a pruhy v dlani se projevuji bolesti pfi
natazeni prstd a pii tlaku. Tento typ muze zUstat stabilizovan po fadu mésict az let.

2. Kontrakturu prosta postihuje jen mensi ¢ast aponeurdzy v rozsahu jednoho nebo dvou prstd,
nej¢astéji na ulnarni strané ruky pruh pro 4. a 5. prst. Chorobny proces je soustfedén ve dlani
i na zkladnich c¢lancich kontrahovanych prstd. Flektovan zpravidla byva metakarpofalangedini
kloub (MP) a proximalni interfalangedlni (PIP) kloub. Distalni interfalangedini kloub (DIP) je kon-
trakturou postizen jen zfidka.

3. Kontraktura slozita zasahuje vétsi ¢ast dlariové aponeurdzy. Kontraktura postihuje vice nez
dva prsty, nékdy i vSechny prsty. Kize je svrastéla, dlarn se miskovité vtahuje a prsty nabyvaji
postaveni drap(.

Tato jednoducha klinicka klasifikace pomaha k zakladnimu rozclenéni pacientll v ambulantni
praxi. K jednotlivym typlm mudzeme pfifadit i primérné ¢asy operacnich vykonu: u dlariového typu
trva vykon do 1 hodiny, u prosté kontraktury 1-2 hodiny a u slozité kontraktury 2 hodiny i vice. Pro
popis postiZeni jednotlivych prstii pouzivame modifikované schéma podle Tubiany et al. (1968
cit. Brennerem et al. 2001):

Stadium 0 - Zadn4 léze

Stadium N - uzel nebo pruh bez kontraktury

Stadium 1 - kontraktura 1-45° (kontraktura viech kloubl jednoho prstu)
Stadium 2 - kontraktura 46-90°
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Stadium 3 - kontraktura 91-135°
Stadium 4 - kontraktura nad 135°

MATERIAL,METODA, VYSLEDKY

Cesky soubor pacienti s Dupuytrenovou kontrakturou

Soubor 75 operovanych pacientl s Dupuytrenovou kontrakturou z obdobi 1989-1999 byl zpra-
covan popisnou deskriptivni metodou, z toho 31 tehdy v prospektivni studii. Pacienti byli z Cech
a z Moravy. V souboru bylo 61 muzi a 14 Zen (Tab.1, Graf 1). V poméru 69 : 6. prevazovalo jed-
nostranné postizeni nad postizenim oboustrannymi Pfevaha jednostrannych postizeni mlze byt
povazovana za vyjadieni zdvaznosti postizeni, které je ziejmé zejména ve srovnéani se skandinav-
skymi soubory, u kterych je uvadéna prevaha bilateralniho postizeni u starsich lidi (Mikkelsen 1972)
(Tab.1, Graf 1).

57
60+

50+

40+ Zavaznost
304 postizeni

20 12 M unilateralni

10 2 4 M@ bilateralni

zena muz

Pohlavi

Graf 1. Zavaznost postiZzeni na pohlavi

Pohlavi Postizeni Celkem

unilateralni bilateraIni
Zena 12 2 14
muz 57 4 61
Celkem 69 6 75

Tab. 1: Rozliseni dle pohlavi a zavaznosti postizeni
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V souboru 75 pacientl s Dupuytrenovou kontrakturou bylo operovano 82 rukou, 42 levych a 40 pra-
vych (Tab. 2, Graf 2). Z hlediska laterality prevazovala v naSem souboru Dupuytrenova kontrak-
tura u Zen na pravé ruce a u muzd na ruce levé. Sledovali jsme i faktory, které mohou ovliviiovat
zdvaznost Dupuytrenovy kontraktury, se zvlastnim zietelem na Ié¢bu téchto onemocnéni a specific-
kou pracovni ¢innost pacientt. Z hlediska pracovni ¢innosti byl vétsi vyskyt Dupuytrenovy kontrak-
tury u manualné pracujicich muz a manudlné pracujicich Zen (31,7 %) oproti dusevné pracujicim
(4,9 %). Mezi 30 manudélné pracujicimi bylo nejvétsi zastoupeni (23) muz{. Ve skupiné 23 pacient(
bylo pouze Sest (26,1 %) s alkoholovou anamnézou. Ve skupiné 30 pacientl s diabetem, bylo
dvacet Sest (tj. 82 %) pacientl bez lécby. V prospektivni studii 29 pacientl mélo v anamnéze traz
19 pacientl (tj. 34 %), pficemz u dvou pacientl bylo mozno vystopovat pfimou souvislost traumatu
s DK (Tab. 3).

40+ =
35+
2 301 2/
§ 25 ] Pohlavi
©
,%L ?(5) 13 B Zena
& 10 4 B muz
5
0
leva ruka prava ruka
Graf 2. Cetnost operaci rukou v zavislosti na pohlavi
Operovana ruka Pohlavi Celkem
zena muz
Leva pocet 4 38 42
% 9,5 90,5 100,0
Prava pocet 13 27 40
% 32,5 67,5 100,0
Celkem pocet 17 65 82
% 20,7 79,3 100,0

Tab. 2: Lateralita postizeni u pacientld s Dupuytrenovou kontrakturou
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zena muz celkem

pocet % pocet % pocet %
Uraz Ano 3 6,9 16 27,6 19 34,5
Ne 2 10,3 8 55,2 10 62,5
Diabetes bez lécby 5 16,7 21 70 26 86,7
Dieta 1 33 1 33 2 6,6
PAD 0 0 1 33 1 33
Inzulin 1 3,3 0 0 1 3,3
Alkohol Zadny 3 13 14 60,9 17 73,9
max 5 piv denné 1 43 5 21,7 6 26,1
Druh prace nezjisténa 13 15,9 39 47,6 52 63,4
Dusevni 1 1,2 3 3,7 4 49
Manudlni 3 3,7 23 28 26 31,7

Tab. 3: Ovliviujici faktory u Dupuytrenovy kontraktury

Vékové kategorie Pohlavi
Zena muz

pocet % pocet %
21-30 2 11,8 1 1,6
31-40 1 59 6 9,5
41-50 1 59 18 28,6
51-60 4 23,5 20 31,7
61-70 7 41,2 12 19,0
71+ 2 11,8 6 9,5
celkem 17 100,0 63 100,0

Tab. 4: Vék u pacientl s Dupuytrenovou kontrakturou v dobé operace

Pramérny vék pacienta s Dupuytrenovou kontrakturou byl v nasem souboru 55,2 let (Tab. 5).
Nejvice zastoupenou byla skupina 20 muzd operovanych s Dupuytrenovou kontrakturou ve véko-
vém obdobi 51-60 let (31 %). Naproti tomu sedm Zen (41,2 %) pfislo s kontrakturou ve vékovém
obdobi 61-70 let, tedy o 10 let pozdéji nez muzi (Tab. 4). U 40 prstl s izolovanym postizenim
jednoho prstu (Tab. 6) byl nejcasté;jsi vyskyt onemocnéni u ¢tvrtého (20x) a patého prstu (18x).
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U kombinovaného postizeni dvou prstii byla ve tficeti dvojicich postizenych prstd nejpocetnéjsi
kombinace postizeni 4. a 5. prstu v 15 pfipadech, a to vice vlevo (Tab. 7A). Druhou, méné zastoupe-
nou skupinou byla kombinace 3. a 4. prstu v sedmi pfipadech a to s prevalenci pravé ruky.

U kombinovaného postiZeni tiech prstii byla ve skupiné 11 skupin trojic prstd nejvice zastoupena
kombinace 3.,4.a 5. prstu v péti pripadech (Tab. 7B).

Skupina s kombinovanym postiZzenim ¢ty prsti zahrnujici 1.,3.4. a 5. prst se vyskytla pouze
jednou (Tab. 7C).

U 75 pacientll s 82 operovanymi rukama s Dupuytrenovou kontrakturou jsme podle operacnich
nélezt a klinického hodnoceni provedli roztfidéni patologickych nalezd aponeurézy do typud apo-
neurdzy podle Kalberga (1935) a Dylevského (1971, 1973). Progrese onemocnéni a recidivy kopiro-
valy urcity typ aponeurdzy. U muzli i Zen na pravé a levé ruce se nejcastéji vyskytoval typ Il Zjistili
jsme, ze u l. a ll. typu (Kalberg 1935) aponeurdzy bez pruhu na palec, je tendence k postizeni maliku
Patologicky proces postihuje i minimalné rozeznatelna distélni vldkna. V celém souboru 75 ndhodné
vybranych pacientd bylo za 10 let (1989-1999) pét pacientt (6 %) s recidivami na 82 operaci.

K tomuto souboru jsme méli srovnavaci soubor prvniho autora s 57 operacemi za 4ro¢ni obdobi (od
1.1.1996 do 19. 12. 2000) kde byly pouze dvé recidivy (3,5 %).

Vék v dobé operace

Minimum 26
Maximum 83
Priimér 55,23
Stand. odchylka 12,88

Tab. 5: Deskriptivni statistika u 80 pacientt s Dupuytrenovou kontrakturou

Izolované postizeni jednoho prstu

Operovana ruka palec ukazovak prostrednik prstenik malik
leva 0 0 1 8 9
prava 0 1 0 12 9
Celkem 0 1 1 20 18

Tab. 6: Izolované postizeni jednoho prstu u Dupuytrenovy kontraktury
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Operovana ruka Celkem

leva prava
malik + prstenik 9 6 15
malik + prostfednik 1 0 1
malik + ukazovak 1 0 1
malik + palec 2 2 4
prstenik + prostrednik 1 6 7
prstenik + ukazovak 1 0 1
prstenik + palec 0 1 1
Celkem 15 15 30

Tab. 7: Kombinovany vyskyt Dupuytrenovy kontraktury na prstech - A Kombinovany vyskyt - 2 prsty

Operovana ruka Celkem
leva prava
malik + prstenik + prostfednik 4 1 5
malik + prstenik + ukazovak 0 1 1
malik + prstenik + palec 2 0 2
malik + prostrednik + palec 1 0 1
prstenik + prostiednik + palec 0 1 1
prostfednik + ukazovak + palec 1 0 1
Celkem 8 3 1

Tab. 7: Kombinovany vyskyt Dupuytrenovy kontraktury na prstech - B Kombinovany vyskyt - 3 prsty

Operovana ruka Celkem
leva prava
malik+prstenik+prostiednik+palec 1 0 1
Celkem 1 0 1

Tab. 7: Kombinovany vyskyt Dupuytrenovy kontraktury na prstech — C Kombinovany vyskyt - 4 prsty
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Typ povazky Pohlavi Operovana ruka

zena muz leva prava
pocet % pocet % pocet % pocet %
| 4 4,9 14 171 10 12,2 8 9,8
Il 7 8,5 39 47,6 24 29,3 22 26,8
Il 6 73 7 8,5 8 9,8 5 6,1
v 1 1,2 1 1,2
\Y 4 4,9 4 4,9

Tab. 8: Typ povazky u Dupuytrenovy kontraktury

Zvysené pracovni zatizeni zen

Pfi srovnani naseho souboru se souborem Karfikovym (1949) z prvni poloviny stoleti jsme zjistili,
Ze Karfik operoval 119 muzi (96,7 %), ale jen 4 Zeny (3,3 %). Karfik tento nepomér vysvétluje: isla
operovanych Zen jsou mald, Zeny méné Casto pfichazeji k operaci, ponévadz jejich vydéle¢nd ¢in-
nost neklade takové naroky na ruku jako prace muz(, hlavné femesina.

Nas soubor byl zpracovavan ve stejné populaci o 50 let pozdéji, ale vykazuje ¢tyfnasobné zvyse-
ni postizeni zen. Jestlize pristoupime na KarfikGv nazor o vlivu pracovniho zatiZzeni na vznik DK
muZeme predpoklddat zvysené pracovni zatizeni zen v letech 1989-1999, tj. ve vékovém obdobi
61-70 let.

Postizeni ulnarniho okraje ruky

Pfi srovnani procenta postizeni ulndrniho okraje ruky (tedy 3. - 5. prstu) v u Karfikova (1949) soubo-
ru z prvni poloviny 20. stoleti a naseho souboru z konce stoleti, jsme nalezli obdobné procentuelni
zastoupeni 52-53 % u pravé a 43-45 % u levé ruky. Ulnérni typ DK v obou souborech dominuje.

Postizeni radialniho okraje ruky

V ceské populaci Karfik (1949) nalezl radialni typ DK ve 3 % pfipadd (v souboru 123 pacient().
Nezménéné 3 % zastoupeni (u 75 pacient(l) jsme nalezli i po padesati letech. Daleko vétsi zastou-
peni radidlniho typu DK je v mistech s obecné vétsi incidenci Dupuytrenovy kontraktury (Tubiana,
DeFrenne 1976).
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DISKUSE

Geograficky vyskyt onemocnéni

Na geograficky vyskyt a epidemiologii Dupuytrenovy kontraktury pohlizime z hlediska srovnani
naseho souboru pacientl ze stiedni Evropy s literarnimi udaji. Dupuytrenova kontraktura se vysky-
tuje Castéji v severninez v jizni Evropé.

V jediném mensim norském mésté bylo v roce 1969 vysetieno 6888 muzli a 9062 Zen nad 16 let
véku za Ucelem zjisténi vyskytu Duputrenovy kontraktury (Mikkelsensen 1972, 1976). Onemocnéni
bylo nalezeno u 9,4 % muzd a u 2,8 % zen. V mlad$im véku byla choroba obvykle jednostranna
a u starsich castéjsi bilateralni. Ve viech vékovych kategoriich a u obou pohlavi bylo jednostranné
postizeni bylo na pravé ruce. BilaterdIni postizeni stoupalo u starsich Zen. V norské studii byla preva-
ha muzd s Dupuytrenovou kontrakturou (DK) (3,35 : 1), pficemz maximum vyskytu DK u muzl bylo
v obdobi 70-74 let, ale u Zen az mezi 85. az 89. rokem.

DK se vyskytovala ve viech druzich zaméstnani, ale vyskyt se zvétsoval u profesi s vétsim podilem
ni ruky bylo zaznamenano u muzské populace v 15 %. Kloubni polstaiky se vyskytovaly u obou
pohlavi (a také ve zdravé populaci) s frekvenci 10 %. U obou pohlavi stoupala frekvence vyskytu
kloubnich polstarka u pacientl s bilateralni Dupuytrenovou kontrakturou.

V Némecku je DK postizeno 1,9 miliénu lidi. Dupuytrenova choroba se v Némecku neuznava jako
onemocnéni z povolani, i kdyZ je v je v anamnéze Uraz (Brenner et al. 2001). Némecky muz je pru-
mérné postizen v 56 letech jednostrannou 1ézi (15 %) a oboustrannou |ézi (55,1 %). Ektopické léze
(penilni, plantarni, kloubni polstarky) ve vyskytuji v 6,7 %. Pomér muzi a zen s Dupuytrenovou kon-
trakturou je 7:1, s postupujicim vékem se tento nepomér srovnava. V Némecku dominuje ulnarni
typ onemocnéni, radialniho je popisovan pouze 14,4 % pacient(.

Vztah onemocnéni k véku

U skandinavského souboru (Wilbrand et al. 1999) mély postizené zeny vyssi primeérny vék pfi prvni
operaci (62,4 let) nez muzi (59,8 let).

Panuje obecnd shoda, Ze Dupuytrenova kontraktura se objevuje dfive u muzi nez u zen.V nasem
souboru prodélalo 31 % muzl prvni operaci ve véku 51-60 let a 41,2 % Zen ve véku 61-70 let.

Vztah onemocnéni k pohlavi

Skandindvsky soubor s 2375 operacemi u 1600 pacientd v obdobi 1965-1996 umoznil stanovit
pomér muzd k zendm = 5,9 : 1 (Wilbrand et al. 1999). Z 1600 pacientl bylo 1368 muz{ (85 %)
a 232 zen (14,5 %). Rozvoj choroby nastupoval u Zen v pozdéjsi dobé a nebyl tak zavazny jako
u muzd.
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Dupuytrenova kontraktura v syndromu postizeni vaziva ruky

Kloubni polstarky (knuckle pads) nad prstovymi klouby byly dany do souvislosti s Dupuytrenovou
chorobou v r. 1893 A.E. Garrodem. Jde o podkozni ztlusténi nad dorzalni ¢asti PIP kloub(, mobilni
nad kloubnim pouzdrem, ale adherentni ke kizi. Kloubni polstarky jsou umisténé v podkozi nad
dorzalni plochou kloubniho pouzdra, na rozdil od Heberdenovych ¢i Bouchardovych ,uzld” které
jsou lokalizované po stranach kloubu. U Dupuytrenovy choroby se mimo kloubnich polstarka
mohou objevit i tyto léze:

ztrata distalnich fas v oblasti PIP kloubu (83 % pacient(),
ztlusténi kize prstl (u 45 % prsta),

uzel nad stiedni partii kloubu,

proximalni fixace fas (u 56 %),

hlubsi prohlubeniny mezi prstnimi fasami,a
hyperkeratoza.

oA WN =

Zda se, ze geografickd variabilita u Dupuytrenovy kontraktury zavisi predevsim na frekvenci
kloubnich polstarku. Early (1962) ve Velké Britanii zaznamenal 21,3 % kloubnich pol$tarkd u muzd
a 12,6 % u Zen. Boyes (1954) v USA urcil, ze 11 % pacientd s Dupuytrenovou kontrakturou mélo
kloubni polstarky. Gosset (1977 cit. In: Mikkelsen 1977) zjistil, ze kloubni pol3taiky a plantérni léze
jsou ve Francii extrémné fidké u pacientd s Dupuytrenovou kontrakturou.

Ze Skandinavie pochazeji dvé klasické prace, které se tykaji tohoto problému.

Lund (1941) nalezl vztah mezi epilepsii a Dupuytrenovou kontrakturou v Dansku, kde 29 % muzd
a 13 % Zen mélo kloubni polstarky. Skoog (1948) nalezl, Ze dvacet dva osob z padesati pacientu
s Dupuytrenovou kontrakturou mélo kloubni polstarky ve 44 %. V Australii nalezl Hueston (1963)
u primarni Dupuytrenovy kontraktury kloubni polstarky ve 20 %, ale u recidivy jiz byly v 75 %.
V Austrélii téz zjistil Wilson (1972) kloubni polstarky jako pracovni zatéz u stfihacl ovci.

V norské populaci byly nalezeny kloubni polstarky u muzi v 9 % a u Zen 8,6 %, ale u pacientl
operovanych pro Dupuytrenovu kontrakturu byly daleko ¢astéjsi — s vyskytem 62 % u muzli a 45 %
u Zzen (Mikkelsen 1977). Pravé norska studie ukézala, ze kloubni polstarky se vyskytuji i v populaci
bez Dupuytrenovy kontraktury s cetnosti do 10 %, pficemz frekvence vyskytu je vétsi u starsich
osob. U Dupuytrenovy kontraktury je frekvence vyskytu kloubnich pol$taikd mnohem vyraznéjsi.
V Norsku se vyskytuji 4x ¢astéji nez u populace bez Dupuytrenovy choroby.

V Ceské republice nebyla koincidence kloubnich poltarkd s Dupuytrenovou kontrakturou sledova-
na, spise jsme pozorovali ztratu distélnich fas. U atleta, maratonce jsme zaznamenali velky ¢asovy
odstup mezi objevenim se kloubnich polstark (kolem 20 roku véku ) a vyvojem Dupuytrenovy
kontraktury (po 45 letech ).
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Duputrenovu kontrakturu, postiZzeni plantarni aponeurézy (Ledderhose syndrom), polstai-
kové klouby a Peyronovu chorobu s fibromatéznim postizenim kavernéznich téles penisu.
povazujeme za ektopické lokalizace jedné choroby - Touraineho polyfibromatézy (Sagi
a Bonafe 1994).

Touraineho polyfibromatéza je nedédi¢né postizeni se ¢tyfmi fibromatdznimi lokalitami :

v oblasti periostu prstovych ¢lankd,

2. ve dlariové aponeurdze,

v plantarni aponeurdze (Ledderhose syndrém), a

v kavernéznich télesech penisu (Peyronova choroba) (Wooldridge 1988).

HwnN =

Tyto Ctyfi lokalizace jsou v ojedinélych pfipadech nalezeny spole¢né u stejného pacienta.
Faktory ovliviujici chorobny proces

Genetické faktory. Prikaz ucasti genetické poruchy na vzniku Dupuytrenovy kontraktury neni
jednoduchy. Nékteré studie dokladaji, Zze na vznik DK by se mohlo poohlizet jako na autozomalné

Incidence epilepsie kolisa v rdznych zemich od 0,2 do 0,8 (Laidlaw a Richens 1982), podle klasické
Lundovy(1941) prace je az 8-57 % a je 6x vétsi nez u normalni populace. Je zde i souvislost s |é¢bou
barbiturdty jak prokazal Critchley et al. (1976).

Diabetes. Diagndza Dupytrenovy nemoci je u diabetickych pacientl nejista v ¢asnych fazich one-
mocnéni. Limitovany kloubni pohyb u skakajiciho prstu mlize vést k chybné diagndze. Diabetes se
Castéji vyskytuje u evropskych zen nez u muzl. Naopak v Japonsku je ¢astéjsi u muzd. U diabetik( je
¢astéjsi oboustranné postizeni rukou. Spojeni Dupuytrenovy kontraktury a diabetickych komplikaci
byvé vysvétlovdno vékem a dobou trvani diabetu. Vyskyt Dupuytrenovy kontraktury nekoreluje
s vyvojem diabetickych komplikaci (Arkkila et al.1996).

Alkohol, cirh6za a koufeni. Vztah vzniku Dupuytrenovy kontraktury a tabakismu prokazali
Bradlow a Mowat (1986) a Burge et al. (1997). Koufeni zpUsobuje hypoxii tkani ruky. Predpoklada
se, ze hraje dllezitou roli pfedevsim v progresi choroby. Vztah Dupuytrenovy kontraktury a konzu-
mace alkoholu potvrdili Houghton et al. (1983). Vliv alkoholu na vznik DK je mozné vysvétlit jeho
plsobenim na tukovou tkan a metabolismus prostaglandinu. Wilbrand et al. (2000) zjistovali riziko
nadorového onemocnéni ve skupiné svédskych pacient(i, operovanych pro Dupuytrenovu kontrak-
turu a sledovanych v narodnim registru od r. 1965 do r. 1994. U Dupuytrenovy kontraktury bylo rizi-
ko vzniku nddord zvy3eno o 24 %. Slo piedevsim o zvy3ené riziko vyskytu malignit majicich vztah ke
koufeni - nadory tvare, jicnu, Zaludku, plic a pankreatu. Zvysené riziko bylo i pro karcinom prostaty
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a rekta u muzl a pro karcinom prsu u Zen - 1 rok po operaci pro Dupuytrenovu kontrakturu. Studie
jednoznacné potvrdila, ze koureni a alkohol jsou rizikové faktory u Dupuytrenovy kontraktury.

Trauma, algodystrofie. Traumaticky vliv na vznik Dupuytrenovy kontraktury je udavan radou
autorl (napf. Karfik 1949). V nasem prospektivnim souboru mélo témér 34 % pacientll v anamnéze
zminku o pfedchozim traumatickém postizeni, s vétsi frekvenci u muz{i (27,6 %) nez u zen (6,9 %).
U 62letého muze vznikla Dupuytrenova kontraktura dva mésice po tfistivé zZlomeniné zdkladniho
¢lanku pravého maliku. Za rok po Urazu jsme provedli exstirpaci aponeurdzy a pruhu jdouciho na
malik, soucasné s tenolyzou fixovaného hlubokého flexoru a discizi kontrahované volarni desticky
PIP kloubu. Pohybovy rozsah u maliku vpravo po 6 mésicich od operace je v MP 0-70, PIP 40-80
a DIP 0-0. U 64leté pacientky, kterd pracovala 10 let s vibrujici drtickou se v 63 letech objevila
Dupuytrenova kontraktura na pravé ruce, soucasné s tendovaginitidou palce a Ledderhose syndro-
mem na plosce pravé nohy. V rodiné Dupuytrenovu kontrakturu nikdo nemél. Také u 48letého muze
se nad patym MP kloubem soucasné objevil uzel Dupuytrenovy kontraktury s tendovaginitidou
alupavym malikem. U 23letého muze jsme exstirpovali na radidlni strané maliku pruh Dupuytrenovy
kontraktury, ktery fixoval DIP a ¢aste¢né i PIP kloub. Pruh vznikl u pacienta v 15 letech za 3 mésice
po padu na malik.

U vsech téchto pacientl traumaticky stimul vyvolal vznik Dupuytrenovy kontraktury, pficemz
u vétsiny byl téz postizen jak fascialni tak slachovy aparat, coz zcela odpovida také jejich soucasné
diferenciaci v prabéhu embryonalniho vyvoje. Jednim z prvnich, kdo informoval, Ze u pacientl se
Sudeckovou postraumatickou porézou se vyskytuje i fibromatdza dlariové aponeurdzy byl Plewes
(1956). Incidence Dupuytrenovy choroby po frakturach distalniho radia je 0,2 %-11 % (Stewart et al
1985). U 72 pacientll po Collesové frakture bylo nalezeno ve 42 % ztlusténi palmarni fascie pfiblizné
po 18 mésicich (Livingstone, Field 1999). Mechanismus, ktery spojuje algodystrofii s Dupuytrenovou
kontrakturou je nezndmy - je nutné uvazovat o vlivu uvedenych traumatickych zmén.

HIV virus (lidsky imunodeficientni virus). Studie ukazuji na 6 % az 36 % vyskyt Dupuytrenovy
kontraktury u pacient( s HIV (Ross 1999).

Histologické a biochemické vysetieni fazi a postupu chorobného procesu

Experimenty v padesatych letech prokazaly, Ze na vzniku Dupuytrenovy kontraktury se podileji
procesy na bunécné urovni (Abercrombie et al. 1960). Ukazalo se, Ze zkraceni dlariové aponeurdzy
je vysledkem kontrakce myofibroblastl (Gabbiani a Majno 1972).

Luck (1959) popsal tfi faze vyvoje Dupuytrenovy kontraktury — proliferativni, involu¢ni a rezidualni,
pricemz pro kazdou fazi je typicky vyskyt urcitych bunécnych typu. Signifikantni efekt na proliferaci
myofibroblastl mél rdstovy faktor beta (TGF-beta), zvlasté jeho izomorfa TGF-beta 2 (Badalamente
et al. 1996). Anderson (1891) predpokladal, Ze ,zanétlivd odezva” zacina v podkozi dlané a podél
krevnich cév se dostéva do dlariové aponeurdzy.
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Meyerding et al. (1941) popsal pfitomnost patologickych (zanétlivych) zmén koria klze a z toho
dovodil, Ze choroba zacala nad dlafiovou aponeurdzou a odtud se patologicky proces $ifi do vlastni
aponeurdzy. Naslednd pozanétliva remodelace vaziva aponeurdzy provazend ukladanim kolagenu,
je zavisla na vektorech sil plsobicich na kolagenni fibrily. Vysledkem je pevna fixace s abnormalnim
postavenim prst (Mc Grouther 1982).

Dupuytrenova kontraktura se nevyviji nahodilym zpGsobem, ale vzdy zacina a pokracuje podél jiz
zalozenych anatomickych struktur (Mc Farlane 1990). Vazivova tkan je dynamicka struktura, kterd
se pomérné rychle morfologicky formuje a odpovida na potieby okoli. K metabolické zméné mize
dojit béhem 24-48 hodin, i kdyz k vlastni strukturalni reorganizaci dochazi az béhem 10-14 dnd.

Hlavnim extracelularnim kolagenem kiize, $lach (aponeuréz) a fascii je kolagen I. typu. Ve fetalnich
tkanich a pfi situacich, kdy dochdzi k remodelacim - jakymi je i hojeni ran, se objevuje kolagen
III. typu. Vyskytuje se predevsim v casnéjsich fazich hojeni ran a pfi vzniku hypertrofickych jizev.
Pretrvavani kolagenu lll. typu v uzlech a pruzich Dupuytrenovy kontraktury ukazuje na,diferenciac-
ni nezralost” téchto tkani. Integrace kolagennich fibril zavisi na glykosaminoglykanech, vytvarejicich
s bilkovinou slozkou proteoglykany. V normalnim vazivu dlané se nachazi ¢tyfi az pét typu glykosa-
minoglykant (Flint 1982 at all).

Kolagenni vlakna kize a $lach jsou v pravidelnych intervalech pfemostovana a vazana glykosami-
noglykanovymi (AGAG) mUstky. Elektronovou mikroskopii, rota¢nim stinovanim a molekularnim
modelovanim bylo zjisténo, ze kolagen a protein vytvareji struktury IV. fadu. Ty drzi pohromadé
hydrofébnimi vazbami a vodikovymi mstky.

Hyaluronan (HA) je ziejmé evolu¢né nejstarsi AGAG. Je soucasti struktur, které vytvareji zakladni
architektlru intercelularni hmoty. Vyskytuje se v organismech jako soucast sulfatovych AGAG, které
se vyvinuly z jednoduchych struktur. Elektronova mikroskopie rota¢nim stinovanim ukazala, ze
tercialni struktura hyaluronanu je sitovita ve tvar(i plastvi a ze tato struktura se formuje samovolné
i ve velmi zfedénych roztocich. Kolagenni vldkna maji snahu agregovat. V agregovaném stavu maji
vétsi tahovou silu, napf. ve slachovych strukturach. Hladiny glykosaminoglykand izolované z pruht
a uzlt Dupuytrenovy kontraktury byly signifikantné vyssi nez extrakty z normalni kdize dlané nebo
fascie. U kontraktury stoupaji glykosaminoglykany ve vsech tfech frakcich: dermatan sulfatu bylo 4x
vice nez ve zdravé pojivové tkani dlané a chondroitin sulfatu 11x vice. Naopak mnozstvi hyaluronatu
paradoxné klesa. Snizené mnozstvi hyaluronatu ve fascii ovliviiuje jeji pohyb a posuvnost.

Zvétsené mnozstvi chondroitin sulfatu u Dupuytrenovy kontraktury a v hypertrofickych jizvach ma
podobny charakter. Zvyseni koncentrace lll. typu kolagenu, ktery byl izolovan z uzlG palmarni apo-
neurdzy ukazuje na prodlouzeni tkanového starnuti a snad absenci kontrolnich morfogenetickych
mechanismu. Jestlize je v tkani pfevaha dermatan sulfatu, da se predpokladat, Ze tkan je vystavena
tahovym sildm a pravdépodobné i jednostrannému tahovému zatizeni. Histologické a biochemické
studie naznacuji, Ze procesy vyvoje Dupuytrenovy kontraktury jsou, alespori v poc¢atecni fazi analo-
gické nitroslachovému postizeni.
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Viyvoj uzlu uvnitf aponeurézy zaéind porusenim kontinuity kolagennich vldken. Ta se da prokazat
histologickym vysettenim. Caste¢né léze se mohou spontanné zhojit, jak je i znamo z klinické
praxe. Intermitentnim tahem v oblasti hojeni dochazi k produkci sulfatovych proteoglykan, pre-
devsim chondroitin sulfatu. Pokracujici tah mlze vézt k dalsi poruse agregace kolagennich vldken,
k jejich oslabeni a nasledné rupture. Aberantni biologické hojeni s formovéanim vnitiniho ,svalku” je
u Dupuytrenovy kontraktury pravdépodobné podkladem intrafascidlniho ztlusténi uzlG s agregaci
podélnych vldken.

Srovnani kontraktury s nadorovym procesem

Dupuytrenova choroba byla srovndvana s nddorovym procesem pro pritomnost vyznacné fibro-
plastické proliferace uvnitf uzlt (Gabbiani a Majno 1972) a schopnosti recidivovat i po chirurgickém
odstranéni (Hueston 1988). Fibroblasty dlafiové aponeurdzy maji u DK chromozomdlni abnormality
podobné solidnim nadordm (Wuster-Hill et al 1988). Vazou monoklonalni protilatky z lidskych sar-
komu (Bartal 1987) a jsou i morfologicky velmi podobné fibrosarkomu (Bonnici et el. 1992).

Srovnani kontraktury s hojenim ran

Ztejma podobnost je mezi Dupuytrenovou kontrakturou a granulacni tkani hojicich se ran.
Generatorem zkraceni jsou u obou procesi myofibroblasty. Zistava nejasné, zda zdrojem téchto
specifickych bunék je kiize nebo dlafiova aponeurdza (Fitzgerald 1995 at all). Histologické srovnani
obrazu DK s procesem probihajicim pfi hojeni ran ukazuje prekvapujici podobnost bunécnych typd,
cévniho zasobeni a morfologie kolagenu. Vyvoj Dupuytrenovy kontraktury trva mésice a roky, hoje-
ni granulac¢ni tkdné dny a tydny. Obé chorobnd postizeni ale odliSuje vék pacienta v dobé vzniku
choroby a vyvoj onemocnéni.

Dupuytrenova kontraktura u déti do 13 let

V cervnu 1832 bylo Sestileté dité s kontrakturou 4. a 5. prstu vysetfeno prof. Dupuytrenem. Dité
mélo kontrakturu od narozeni. Na dlani nebyly zndmky popdleni ani jinych jizev a pfi extenzi prstl
se v dlani pod kdzi rysovaly charakteristické pruhy. Kontraktura byla identickd s tou, kterou méla
matka ditéte. Dupuytren pfipad uzavriel s tim, ze léze je zfejmé kongenitdIni s hereditarni predis-
pozici. Pfedpoklddejme, ze Slo o prvni popis Dupuytrenovy kontraktury u déti (Urban et al. 1996).
Mohlo jit vsak i 0 zaménu s kampto-daktylii, kterad byla popsana az ke konci devatenactého stoleti.
Zprava o piipadu se objevila v Gazette Médical de Paris 16. fijna 1832. Histologické ovéreni diagndzy
Dupuytrenovy kontraktury bylo provedeno v obdobi sta let celkem u 9 déti s vékem do 13 let.
Goetzee a Williams (1954-1955) popsali histologicky ovéfenou Dupuytrenovu kontrakturu u 14leté-
ho ditéte, Hueston (1963) u 12letého a Fletcher (in Urban et al. 1996) u péti déti od 4 do 12 let. Urban
s kol. (1996) popsal toto onemocnéni u dvou déti - devitiletého a desetiletého.

| kdyz Dupuytrenova kontraktura je onemocnéni dospélého véku, tato mala skupinka déti s histolo-
gicky ovéfrenym onemocnénim dlariové aponeurézy potvrzuje, ze onemocnéni se vzacné vyskytuje
i pred 13 rokem.
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Dupuytrenova kontraktura u adolescentii do 20 let

Jde o skupinu vice nez 100 mladistvych pacient(i vysetfovanych fadou autord, ale pouze jedina
prace uvadi histologické ovéreni diagndzy (Urban 1996).

Diferencialné diagnosticky musime uvazovat pfi vyskytu flekéni kontraktury prstd u déti a mladist-
stoleti popsal Landouzy (Herbert 1885) a v Anglii Adams (1890). Méné casta je ulnarni deviace prsta
(Zancolli E. A. a Zancolli E. R.1984).

Pro détské pacienty u kterych se vyviji progresivni kontraktura prstu, byla doporu¢ena radi-
kalni chirurgicka 1é¢ba dermofasciektomii (Urban et al. 1996). | progresivni kontraktury se viak
daji vyfesit bez dermofasciektomie, pouze s dostate¢né radikadlnim odstranénim uzlG a pruhd.
Dermofasciektomie predpoklada prekryti transplantdtem, pod kterym se ale mohou opét vytvorit
recidivujici pruhy po jejichz odstranéni nezbyvé nez prekryti ztraty kozniho krytu lalokem.

ZAVER

Typy aponeurézy ruky a nohy

Kalberg (1935) rozttidil dlariovou aponeurézu do péti typl. Dylevsky a Mrazkova (1970) ovéfili
statistickou frekvenci jednotlivych typl u nasi populace. U 75 pacientl (82 operovanych rukou)
s Dupuytrenovou kontrakturou jsme roztfidili klinické a nasledné operacni nalezy podle typt
Kalberga — Dylevského. (Tab. 8). Urcenym péti typlm aponeurdzy odpovidaly recidivy v jizvach
i progrese onemocnéni na dfive nepostizenych ¢astech aponeurdzy. Soucasné jsme zjistili, ze u DK
bez postizeni palce (typ aponeurzy | a ll) je tendence k postizeni maliku se slozitéjsim typem vétveni
podélnych pruh.

Predispozice ke kontraktuie

Casové obdobi v kterém se vyviji aponeurdza, slachové pochvy, kloubni pouzdra i raménka povr-
chového flexoru je shodné. Postizeni v jednom systému se mize projevit i v systémech ostatnich.
Postizeni v nékolika systémech - az ¢tyfech najednou u jednoho pacienta, se objevuje vzacné (Saqi

plikovanéjsi stavbou dlarové aponeurdzy se zvétsuje i vyskyt Dupyutrenovy kontraktury.

Distalni upony dlarfové aponeurdzy jdou na rukou az do dorzélni prstové aponeurdzy, pres PIP
klouby a vyznamné se podileji na jejich kontrakture.

Komplikovanéjsi stavba dlanové aponeurézy, jeji distalni Gpony a sagitalni septa se vyznam-
né uplatiuji pfi vyvoji kontraktury.
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Vyvoj patologického procesu

Dupuytrenova kontraktura s fibromatéznim procesem v dlafiové aponeurdze vytvaii kontraktury
prstd se snizujici se frekvenci u 4., 5., 3., 2. a 1. prstu. Ruka je chorobnym procesem invalidizovana.
Pribéh choroby je chronicky. Extrémné fidkd je malignizace onemocnéni.

Zavér pro chirurgicky postup

Odstranéni palmarni aponeurdzy v nejvétsim rozsahu, predevsim jejich distalnich Upona a sagital-
nich sept ruky je zakladnim predpokladem zabrany dalsi progrese patologického procesu i recidivy.
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ABSTRACT

The problem of lower extremities joints is mostly connected with arthrosis (osteoarthritis). For a few
years we have been observing (T. Karski, J. Karski and J. Pyrc) a new problem of the foot — namely
“the insufficiency and pain syndrome of ankle joint”. Another observation enabled us to see similar
problem connected with the knee and in some older patients also with hips, where the first symp-
toms of arthrosis were in the hip joint and the movement was restricted, especially the internal and
the external rotation. We found that this “pain syndrome of lower extremity joints”is connected with
the way of getting out from the car. This pain syndrome — mostly ankle and foot — is more frequent
among patients who use small cars everyday. If the driver or the passenger puts one leg on the
ground during getting off the car, the rotation movement of the whole body appears, ankle joint
and knee joint “sub-distortion” occurs, as well as at hip joints — if the rotation movement was initially
limited because of arthrosis.

The authors introduce so far not depicted mechanism of chain formation of disorder underneath at
lower extremity in 29 different cases. This mechanism is biomechanically meaningful for develop-
ment or progression of so-called pre-osteoarthritis or osteoarthritis. The prophylactics recommen-
dation and physiotherapy gave the very good results in all followed patients suffering from recently
described “pain syndrome of lower extremity joints”

Keywords: Chronic distortion — ankle, knee and hip joints - pain syndrome - lower extremity joints
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INTRODUCTION

According to the observation of all our cases in Out-Patients Clinics and in our Orthopedics
Departments, the main reason for musculoskeletal disorders, deformations and pains originates
in the shortenings or even contractures of ligaments, tendons, muscles, capsules but not in weak
muscles.

The first article about “the shortenings of soft tissues” was presented by Professor Hans Mau in many
articles (in German - “Siebenersyndrom” (13, 14) and also in authors articles printed mostly in USA
and in Czech Republic.

In the presented article the authors inform about the “syndromes of pain in ankle joints, knees and
hips”. The pathology is connected with rotation distortions movement of the body during getting
out of small cars, repeated frequently every day, for many months or years.

MATERIAL

During the period of 5 years we have treated 29 patients (n=29) with chronic insufficiency caused
by the repeated distortion of the ankle joint leading to limitation of dorsal flexion of the foot and
pain syndrome. We have also treated many patients (circa 50) suffering from knee and hip pain
because of rotation distortion in every day activity or because of getting out of the car (Fig. 1a, 1b,
2a, 2b, 3, 4).

Fig. 1 a, b: Case 1. A patient, 37 years. Examined in Sarbinowo in July 2017. Clinically: full instability of the left ankle
joint, swelling and hypertrophy in sinus tarsi and in Achilles region, pain by walking. Diagnosis: chronic distortion of
ankle joint during getting out from the car Toyota Corolla. We recommended him to go out from the car on both legs
and to make dorsal and plantar flexion exercises of the foot.
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Fig. 2a, b: Case 2. A patient from Prague, Czech Republic. 15t examination in Santiago de Compostela, Spain in June
2017. Left foot was swollen, painful, he was unable of normal walk, he had to walk on tip of left foot with help of
a stick. He is a driver of car Skoda. | recommended him to go out from the car on both feet, make exercises of the foot.
He informed me through e-mail in August 2017: my left foot is not swollen, no pain, gait is normal.

The cause of the distortion of the ankle joint and knee joint as well in “primary arthrotic hip joint”is
the moment of getting out of the car. This pathology is seen in the left knee joint, left ankle joint of
car drivers or in the right knee and ankle joints of passengers in countries with “the right traffic rules”.
Patients before coming to us lacked proper diagnosis and the effective therapy. Doctors interpreted
walking difficulty, knee and ankle pain as well as swelling of the soft tissues around the back part of
foot mostly as a peripheral vascular disease.
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The common foot problems [1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12] and ankle joint
pathology connected with the getting off the car [15, 16, 17, 18]

There are three main conditions of the pathology as a result of the ankle joint distortion:

1. the process of distortion lasted many months or even years,

2. this has to do with the size of the car - this happened mostly to patients driving small cars,

3. thedriver or passenger gets out of the car placing one leg on the ground and making the rota-
tion movement of the whole body on this one leg.

By such getting off the car, the load is placed on the foot on the ground and the extensive rotation
movement of the body takes place. This causes the distortion movement. Such movement appears
when the range of movement is bigger than the one naturally enabled by the joint. This pathol-

right foot left foot

Fig. 3: Case 3. A man, 65 years. Five years problems of left ankle joint, chronic pain of left knee and of the left hip.
Clinical examination: left foot and shank swollen, limited dorsal flexion. Diagnosis: chronic distortion of left ankle joint
during getting off the car. X-ray anterior-posterior view. Arrows show the place of distortion.
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Fig. 4: Case 4. A man, 25 years. Pain of the left foot and swelling 3 years. Many consultations but no proper diagnosis
and no proper therapy. Clinically was found (2012) the instability of the left ankle joint. Arrows show the place of
distortion. Diagnosis: permanent rotation “sub-distortion” by getting off the car. We advise the prophylactics ma-
nagement and proper physiotherapy.

ogy occurs in the ankle joint and in the knee, because both these joints, physiologically, have only
flexion and extension movement - no rotation movement. In the moment of distortion, the ankle
joint is in dorsal flexion of 0° to 5° and fully stabilized between both malleoli. In this position, when
talus between both malleoli is situated firmly the rotation movement of the ankle joint and of the
knee occurs. The synostosis tibio-fibulare is extended extremely, similarly, ligamentum collaterale
and cruciatum of the knee are extended.

Such repeated - over weeks, months and even years — distortion of the ankle joint and the knee,
causes loosening and consequently instability of these joints. The diminished stability of the ankle
joint, and for some patients in the knee joint, is the cause of permanent annoying pain. In examina-
tion of the stability of the left ankle joint - of the drivers, or right ankle joint - of the passengers, the
authors have observed the loosening even among people with temporarily healthy function of the
foot. The same symptoms - loosening of the joint — were found, even in people without knee pain.

Clinically, we have noticed a swelling of the ankle joint region, of the knee, in region of the sinus
tarsi and in Achilles tendon region. Patients trying to avoid the pain start to walk on tip toes (in pes
equinus position). Consequently, the overstress in the triceps surae and in Achilles tendon appears
as well as pain in m. triceps surae and Achilles region after walking in such a manner for a long
time. Before being examined by the authors, all patients had been treated for vascular disease.
Anticoagulant medication, which gave no any positive effects, was prescribed.

68 | LOCOMOTOR SYSTEM vol. 24, 2017, No. 1/ POHYBOVE USTROJI, ro¢nik 24, 2017, &. 1



Fig. 5: Getting out of the car on one leg/foot is not proper. It can cause “sub-distortion” of the
left ankle and left knee joints, swelling, limitation of movement, disturbance of gait.

Fig. 6: The getting out of the car on both legs/ feet is proper. It is a prophylaxis against possible
“sub-distortion” of the left ankle and left knee joints. This is an important massage for the drivers
and passengers who can overload the right leg.
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Fig. 7: The skeleton of the foot (the picture taken from an
anatomy book - Website). Frontal part is loaded especia-
lly in region of metatarsal — phalangeal joints. Movement
in these joints is very important for propulsion, loading
by every step during walking.
Back part of foot is stable. In ankle joint are only two
Trochlea tali motions - dorsal and plantar flexion. Thanks to the wider
frontal part of trochlea tali it is possible to walk upstairs
and up mountains.

Knee

A healthy knee joint has two-directional movement: extension and flexion. The problem appears
while getting out of the car onto one leg - the left in the case of the driver and the right in the case
of the passenger. While performing this movement the knee rotation causes some “sub-distortion”.
During examination, such knee shows signs of instability caused by loosening of lateral and medial
ligaments and/or the cruciate ligament of the affected joint. The problems of the knee are especially
serious when varus or valgus deformity as the additional pathological changes of the axis of knee
appears. This deformation of the axis of leg, often present since childhood, is the cause of the loos-
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ening of the lateral and medial ligament and at adulthood frequently causes pain symptoms. The
problem with the left knee can be observed among drivers and with the right knee in passengers
from the countries where the traffic rules are on the right. These pathological symptoms are particu-
larly common among patients who have often been driving in short distances and very frequently
getting out of their cars on daily basis over many months or years. Such causes of the knee insuf-
ficiency should be identified among all patients coming to us.

Hip

While we get out of or into the car we need to make a rotation movement of the body. When the hip
joint does not present any pathologies we have full movement - such maneuver is easy and causes
no pain. When arthrosis of the hip joint begins — and the movements become to be limited, mostly
internal rotation and abduction, the patient feels pain and getting out and into the car becomes
difficult. Consequently, the occurrence of the pain while performing these movements indicates the
beginning of the arthrosis of the hip. In clinical examination, we can notice the limitation of abduc-
tion, extension and what is the most important - the restriction of internal rotation. This movement
is necessary for our walking. In gait we need not only flexion and extension but also rotation move-
ment of the hips in every step. By “a rushed, quick walk” the patients feel pain. The first line therapy
should be focused on the restoration of the hips movements. The problem is further discussed in
the following chapter.

PROPHYLAXIS AND TREATMENT

In all the cases of the patients, coming with the problem of the hip joints, knees and ankle joints
we examine precisely stability of the joints and we thoroughly discuss the possible causes. We have
paid particular attention to the possible existence of coxarthrosis. We inform the patients about the
need to avoid the rotation movement while getting into and out of the car and while performing
other daily activities involving similar rotation movement of the body. For therapy we recommend
getting out of the car onto both legs and both feet (Fig. 1a 1b) and never on one foot. We also
stress the importance of exercises such as extension, isometric exercises for knee as well dorsal and
plantar flexion of the foot. Additionally, we suggest the highly beneficial role of laser, diadynamic,
iontophoresis, and local cryotherapy. The significance of prophylactics among all drivers all around
the world should be highlighted.

DISCUSSION

The complaints concerning pain in one knee and in one foot should be analyzed also in the context of
driving small cars and the manner of getting into and out of the cars (Fig. 5, 6). The authors described
a group of patients with chronic pain caused by permanent distortion of knee or ankle joint. The
problem appeared less frequently in the hip - only in those patients who had suffered from a limited
rotation movement caused by coxarthritis. In all examined cases, we observed knee instability caused
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by the loosening of lateral, medial or cruciatum ligaments, and instability in ankle joint. The anatomy
and structure of ankle joint is very characteristic, that is the trochlea tali which has a bigger diameter
in the front part than in back part. Such anatomy enables blockage of dorsal flexion of the foot which
provides stabilization of the ankle joint while every step, for example while walking upstairs or up
mountains (Fig. 7). Interestingly, in dorsal flexion, this joint is very sensible for distortion.

CONCLUSION

The authors introduce so far not depicted mechanism of chain formation of disorder underneath on
lower extremity in 29 different cases. This mechanism is biomechanically meaningful for developm-
net or progress of so-called pre-osteoarthritis or osteoarthritis.

They found that above described “chronic pain syndrome of joints of lower extremity” is caused by
rotation mechanism. It is connected with the way of getting out the car with consequence of the
chronic “sub-distortion” of the ankle, knee and hip joints or getting into the car when particularly
the hip joint is overloaded.

The problem affects the left foot and left knee of drivers and the right foot and the right knee of
passengers in countries where the right traffic rules are obligate.

For therapy, we recommend change the manner of getting into and out the car (more important)
that means on both legs and both feet without any rotation movement of the trunk. Additionally,
we advice kinesiotherapy, hydromassage, laser, diadynamic therapy, etc.

All orthopedic surgeons, rehabilitation doctors and physiotherapists should be familiar to the prob-
lem of chronic “sub-distortion” and they should further inform about necessity of prophylactics all
patients in all countries.
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KAZUISTIKY | CASE REPORTS
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SUMMARY

Metatropic dysplasia (MD) presents with characteristic clinical and diagnostic radiographic findings
already present at birth. The aim of this paper is to familiarize pediatricians, radiologists, orthopedic
surgeons and pathologists with this relatively common spondyloepimetaphyseal bone dysplasias
and to stress the importance of its early diagnosis that is based on the chief clinical, anthropological
and roentgen manifestations. In most surviving patients, rapidly progressing kyphoscoliosis leads
to severe shortness of the originally long trunk which is called “metatropism”.

Authors demonstrate two Czech cases followed up to the end of growth. Both cases show typical
clinical and radiographic manifestation. Final height was 123 cm and 116 cm, respectively. In early
childhood the growth failure is less severe than in spondyloepiphyseal dysplasia congenita, how-
ever the growth of both presented boys was finished after the age of 12 years. Electronmicroscopic
investigation of the iliac crest bone biopsy was carried out in the 1% case at the age of 12 years to
confirm the diagnosis. A distinct dissimilarity of intercellular matrix structure which was composed
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of number of collagen fibres and proteoglycan granules was observed. Similar description was not
entered in literature, yet.

Treatment is largely conservative and combines physiotherapy, orthotics and miniinvasive surgery
in growing period. Surgical intervention is indicated when kyphoscoliosis compromises pulmonary
function and/or causes pain and/or when upper cervical spine instability and/or cervical myelopa-
thy are present.

Key words: metatropic dysplasia, bone dysplasia, progressive kyphoscoliosis, elecronmicroscopic
investigation, comprehensive treatment

INTRODUCTION

Metatropic dysplasia (MD) (OMIM 156530 and 250600) with other bone dysplasias belongs to
so-called rare genetic disorders. According to Genetic Home Reference more than 80 affected
individuals have been reported in the scientific literature. MD is a well described spondyloepimeta-
physeal dysplasia with characteristic diagnostic clinical (congenital short limbed dwarfism, narrow
deformed chest and progressive kyphoscoliosis, joint enlargement with movement restriction,
frequently a tail-like appendage over the sacrum) and radiographic findings (defective ossifica-
tion of the vertebral bodies, small iliac height with marked hypoplasia of the basilar portions and
sacrosciatic notches in infants, long bone shortening with marked metaphyseal flaring, vertebral
body flattening, delayed epiphyseal development with irregularity and fragmentation - epiphyseal
dysplasia) (1, 7, 14, 15, 16). Early diagnosis is of utmost importance for appropriate prognostica-
tion and treatment. For the researcher unfamiliar with the disease, the appearances of a newborn
with pleasant face, normal body length, slightly long trunk, narrow thorax , shortened extremi-
ties and prominent joints with little restricted movement does not foreshadow a disorder with
progressive serious clinical course and often early fatal outcome. Progressive kyphoscoliosis leads
to severe shortness of the originally long trunk which is called “metatropism” and in spite of early
treatment implicates the small narrow thorax with vulnerability to early pulmonary complications.
Metatropism, thorax deformity, restriction of joint movement and accentuated hypermobility of
joins of hands are characteristic during childhood and adulthood. The psychological and intellectual
development is normal. The adult height reaches 110 to 120 cm in severe cases (14).

Genetic transmission

Metatropic dysplasia is considered an autosomal dominant disorder because one mutated copy of
the TRPV4 gene in each cell is sufficient to cause the condition. Most cases of metatropic dysplasia
are caused by new mutations in the gene and occur in people with no history of the disorder in
their family. In a few reported cases, an affected person has inherited the condition from an affected
parent.
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In the past, it was thought that the lethal type of metatropic dysplasia had an autosomal recessive
pattern of inheritance, in which both copies of the gene in each cell have mutations. However, more
recent research has confirmed that all metatropic dysplasia has an autosomal dominant pattern of
inheritance.

Diagnosis

Prenatal suspect ultrasonographic diagnosis is possible from 20t week of gravidity on the basis of
short extremities. The diagnosis of TRPV4-associated disorders is based on clinical and neurophys-
iologic findings, radiographic findings in the skeletal dysplasias, and the identification of a hete-
rozygous TRPV4 pathogenic variant on molecular genetic testing by sequence analysis. Mutation of
TRPV4 gene was localized on chromosom 12q24.1 (12, 4, 14).

Molecular genetical studies discovered a mutation in gene of transient receptor potential cation
channel, subfamily V, member 4 (TRPV4). TRPV4 gene mutations are responsible for genesis of neuro-
muscular disorders and skeletal dysplasias (12). That is why the new skeletal dysplasia group TRPV4
has been created. It constitutes a new phenotypic spectrum of overlapping disorders from mild to
severe — lethal and at present it includes: 1. most severe Metatropic dysplasia and Parastremmatic
dysplasia, 2. intermediate Kozlowski type of spondylometaphyseal dysplasia, Maroteaux type of
Spondyloepimetaphyseal dysplasia (Pseudo-Morquio syndrome type 2) and Autosomal dominant
type of Brachyolmia, and 3. mildest Familial digital arthropathy with brachydactyly (4, 12,16).

Etiopathogenesis

The mutations in the TRPV4 gene provides instructions for making a protein that acts as a calcium
channel. The TRPV4 channel transports positively charged calcium atoms (calcium ions) across cell
membranes and into cells. The channel is found in many types of cells, but little is known about its
function. Studies suggest that it plays a role in the normal development of cartilage (chondrogene-
sis) and bone.TRPV4 channel is also involved in osmosensation, mechanosensation and nociception,
and other processes. Mutations in the TRPV4 gene appear to overactivate the channel, increasing
the flow of calcium ions into cells. However, it remains unclear how changes in the activity of the
calcium channel lead to the specific features of the condition.

Histopathologic investigation

There are only sporadic histological studies in literature (3,9, 11). Kumar et al. (9) carried out tabular
comparison of 8 author’s different description from given direction.

Femur is usually dumbbell-shaped. Osteochondral region is irregularly formed with irregular zones.
It seems that predominate decreased proliferation of chondrocytes that create much less columns.
Production of intercellular matrix is normal. Boden et al. (3) described in location of osteochondral
ossification wrinkle chondrocytes of proliferative zone. Hypertrophic transformation is missing. In
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Fig. 1 A, B. A boy with metatropic dysplasia (MD), age
15 years (A, B), height 123 cm, weight 34 kg. A short trunk
with narrow shoulders, joint enlargement with striking
restriction of motion, progressive kyphoscoliosis and
lordoscolios.
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hypertrophic zone a ratio between number of chondrocytes and content of intercellular matrix is
decreased. Metachromatic granules can be identified in chondrocyte cytoplasm of this area.

Layer of new forming bone is thin so production of primary sponge at metaphysis is blocked and
islands of dysplastic chondrocytes are here found. Further abnormal penetration of vessels into
metaphysis is described.

Case 1

A presented boy suffered from low back pains and pains of knee joints from the age of 12 years
when diagnosis of Kniest disease was considered. The paediatricians previously thought about
Chondrodystrophy.

The boy born in 1970 comes from the 2" physiological gravidity of healthy mother but the mother
did not feel foetus movement. Spontaneous delivery was in term, breech position, b.w. 3750 g,
b.l. 50 cm. Postnatal adaptation was normal. Mother noted a shortening of limbs. A restriction of
hip abduction, torticollis and pedes excavati was ascertained in three months of age. In 1 year
a kyphoscoliosis was observed, in further years the spine deformity progressed. A psychical and
motoric development were delayed (sitting with support in 18 months, spontaneous sitting in
2 years. The first words in 2 years and 6 months, short sentences from 3 years when he began to
walk. Later he achieved a big progress of psychical development IQ above-average).

We suppose autosomal dominant inheritance in proband, probably a fresh mutation. Genetic risk
for siblings is not higher, risk for offsprings of proband is 50%. Mother, father and older sibling are
healthy. Microsymptoms were not proved in parents. Genealogic examination showed an isolated
case in pedigree, consanguinity of parents was excluded in 3 generations. Normal karyotype 46, XY
was proved at our proband. Dermatoglyphs of his both hands revealed abnormal dermatoglyphic
patterns including bilateral simian creases at both hands.

At Figures 1 A, B is our patient in 15 years. The proband was mobile with two French crutches, he
walked slowly with semiflexed and externally rotated feet, sitting and standing was difficult for
him. We noted obviously asymmetry of skull (skull was short and narrow), thorax (anteroposterior
widening according to kyrtogram), orofacial dysmorphic signs (face was very narrow and relatively
long), torticollis, wide and big joints of upper and lower extremities with some restriction of motion.
Body height in 15 years was 123 cm (-5.5 SD), weight 34 kg. Lower extremities were shortened
more than trunk. Width of shoulders was significantly decreased. Significant restriction of cervical
spine movement, fixed thoracic and lumbar kyphoscoliosis with rib gibbosity on the right side and
lordoscoliosis was present.

Major radiographic findings are shown at X-rays of hips and pelvis, spine, hand and knee joints - see
Figures 2 A-D. Neurological examination proved muscle hypotonia and hyperextensibility with
restriction of motion especially of big joints. EMG showed a mild decrease of active motoric units.
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Fig. 2 A. X-rays, at age 12 years. Hypoplasia of the bodies of the iliac bones. Inferiorly directed lesser trochanters.

Biochemical examination of basic markers, screening examination of amino acids of blood serum
and chromatography of urine were normal. Audiogram revealed bilateral perception hearing
impairment.

From the point of diagnostic reasons the crest bone biopsy was carried out in the age of 12 years.
Electronmicroscopic examaniton (Professor Ctibor Povysil): Chondrocyte of resting zone shows
obviously pyknotic nucleus. The cytoplasma contains big droplets of lipids and numerous granules
of glycogen. There is dilated endoplasmatic reticulum with a dark material. The examined cells make
an impression on regressively changed chondrocytes (Fig. 3 A). Futher, there is depicted a detail
of intercellular matrix with quantity of shortened collagen fibrils and proteoglycan granules at
Fig. 3B, C.
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Fig. 2 B-C. X-rays, at age 12 years. (B) kyphoscoliosis, severe platyspondyly, posterior lumbar body concavity. (C)
short and broad phalanges, severe epi-metaphyseal involvement with flared metaphyses. Hypoplastic/dysplastic
carpal bones.

From 7 to 18 years of age acomprehensive rehabilitation and medical care was secured in
Jedli¢ka’s Institute for disabled children in Prague where he successfully studied secondary school
(administrative and technical direct). At present, he lives in his birth place. He gets invalidity pension
and he has an assistant. He partially depends on wheelchair. His interest is writing of poems, some
outstanding poems were published (e.g. collection titled “What a star did not recognize”).
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Fig. 2 D. Flattening of intercondylar femoral notch and epiphyses, long bone shortening with marked metaphyseal
flaring.

CONCLUSION

The diagnosis Metatropic dysplasia (MD) was confirmed by Professor Jiirgen Spranger on the basis
of clinical findings and radiographic features in 19 years of age. Formerly diagnosis chondrodystro-
phy was described at 1 year, the diagnosis Kniest disease at 12 years. Short extremities were noted
at birth and kyphoscolios during 15t year of life. Height at 15 years was 123 cm (-5.5 SD).

The histopathologic changes of crest bone biopsy (carried out in 12 years) are very similar to those
described at Metatropic dysplasia in literature (3, 9, 11). However, elektronmicroscopic investiga-
tion proved a distinct dissimilarity of intercellular matrix structure which was composed of number
of collagen fibres and proteoglycan granules (Fig. 3A-C). Similar description was not entered in
literature, yet (Professor Ctibor Povysil).
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Fig 3 A-C. Electron microscopic findings. (A) Chondrocyte
of resting zone with markedly pycnotic nucleus.
Cytoplasm contains big lipid droplets and numerous gly-
cogen granules. Endoplasmatic reticulum is dilated with
a dark material. All examined cells remember regressively
changed chondrocytes. (B, C) A detail of intercellular
matrix with number of collagen fibres and proteoglycan
granules.
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Case 2

A boy born in the year 2000 comes from the 15t pregnancy of healthy mother, delivered per SC due
to breech presentation in 415t week of gestation, good postnatal adaptation, b.w. 3525 g. b. 1. 48 cm,
flexion and adduction contracture of hips, genua valga, long fingers, bigger knee and ankle joints
were observed. Organ findings were in norm. The suspicion on Sotos syndrome was said.

Genealogical examination was performed to the 3 generation. Mother and father were healthy,
non relative. Chromosomal aberrations were excluded, karyotype of proband was 46,XY. A new
autosomal dominant mutation or dominant transmission with parental germline mosaicism can be
presumed.

In 13 months of age the clinical picture with abnormal X-ray features of pelvis and hips directed
to the diagnosis of skeletal spondyloepimetaphysel dysplasia. His weight was 11 000g - 75t per-
centile, length 76 cm - 25t percentile (overweight to the length). The disproportional long trunk
and short extremities were obvious. Mesocephalic skull with broader forehead, circumference of
head 49 cm (macrocephaly - 90. — 97.P), antimongoloid slant of eyes, medial epicanthus bilater-
ally, diastema of upper 15t incisors were seen. Next findings were: narrow shoulders, a mild narrow
chest but its ventrodorsal widening, partially fixed dorsal kyphosis, rhizomelic shortening of femora,
prominent joints with a mild restriction of movement of hips, knee and ankle joints, a crunching is
present, a varosity of proximal tibia bilateralis, some degree of hyperextensibility of the finger joints.

USG examination of abdomen and retroperitoneum proved normal findings.

In 17 months X-rays of spine, thorax, hips and pelvis and left hand were suspected from a mild of
metatropic dysplasia. At this age the bracing was introduced with the aim to correct kyphoscoliosis
and sternal prominence (pectus carinatum). At the age of 5 years corrective orthoses of legs with
bending prestressing were applied in night regime to correct knock knees. Orthotic therapy was
insufficient because of boy’s intolerance.

Neurologist revealed a mild motor retardation, areflexia of L2-L4 roots but electromyography
proved normal velocity of conduction. He started to walk in 20 months.

X-ray changes in 2 years and 9 months showed severe affliction of spine that was in accordance
with the diagnosis Metatropic dysplasia. Hip and knee joints were similar to Spondylometaphysal
dysplasia. From 3 years of age he has been followed at speech language pathology because of hear-
ing impairment.

Biochemical examination of blood serum proved normal levels of standard biochemical markers
and markers of bone metabolism.

Anthropological examination in 7 years and 5 months: height 107.4 cm below 3 P (-3.5 SD),
weight 21.5 kg (- 1.0 SD) - in comparison to height is overweight at 97t P. In proportionality was
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Fig. 4 A, B. A boy with MD, so-called variant, age 8 years, height 107.5 cm (below 3 P, -3.5 SD), weight 21.5 kg (- 1.0
SD). A short trunk, kyphoscoliosis, narrow shoulders and thorax with pectus excavatum. Joint enlargement with
restriction of motion, genua valga bil.
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seen progression of lower limbs shortening (subischial length of legs -3.6 SD, sitting height 62 cm
(-2.5 SD), arm span 108 cm) Worsening of spine growth. Thorax was relatively big to the height -
increased sagittal diameter, thoracic index 101.8 (progression of deformity). Head circumference
was 55 cm (1.7 SD, between 90. - 97 percentile). Antropological examination proved a significant
failure of growth with affliction of both trunk and extremities. Initially the trunk was relatively long
and lower extremities were shortened. Later progressive worsening of growth dynamics of trunk
was observed, the shape of trunk was also worsened. Preliminary prediction of adult height was
124 - 130 cm. We supposed growth dynamics similar to spondyloepiphyseal dysplasia congenita
and/or diastrophic dysplasia.

X rays in 7 years confirmed typical radiological findings of MD at hips, knee and ankle joints and
on the spine - thoracic and dorso-lumbar kyphoscoliosis, very low vertebrae with irregular bone
structure, sometimes picture of vertebra in vertebra (Fig. 5 A-F).

At 8 years of age he walked with semi-flexed hips and knees and internally rotated. The head
was tilted to the left with severe restriction of movement (rotation and inclination maximally
20 degrees) - see Fig. 4 A, B.

During growth we observed step by step worsening of mobility, progression of knock knees, pedes
planovalgi bilateralis, contractures of elbow and knee joints, progression of kyphoscoliosis at dor-
solumbar region of spine, a protrusion of sternum (pectus carinatum) and restriction of range of
motion of cervical spine, shoulders, upper and lower extremities.

Repeated anthropologic examination showed that the growth of patient is more and more delayed.
Dynamic of trunk growth and the shape of trunk worsened progressively, limbs were shortened.

In 11 years and 9 months a medial partial epiphysiodesis of distal femora was bilaterally made with
the aim to correct hypervalgosity of the knee joints.

Injuries: At 7 years and 10 months dislocated fracture of diaphysis of left femur. Surgical treatment
was successful.

In 12 years and 10 months infracture of the head of 3 metatarsus of right foot, in 13 years bimalleo-
lar fracture of right shank.

Last examination in 17 year: Body weight is 53.5 kg (-2,1 SD), body height 116 cm (-9,1 SD). Both
trunk and extremities were shortened : sitting height 66 cm (-8 SD), subischial leg length 50 cm
(-7,8 SD), ratio sitting height/subischial leg length was on the 97t percentile, arm span was 137 cm.
There are present dysplastic changes of skeleton of spine and extremities, flectional contractures
in elbows, he walked with short steps in forward bend with semi-flexed hips and knees, feet in
inner rotation. The head was bended to the left side. Severe fixed sinistro-convex kyphoscoliosis of
thoracic and lumbar spine with inclination to the left. Adduction and flexion contractures of both
hips, more on the left, valgosity of knees. Valgosity of the left knee was caused by progression of
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Fig. 5 A. MD variant. X-rays, at age 7 years. Hypoplasia of the bodies of the iliac bones. Minor flaring of the metaphy-
ses. Inferiorly directed lesser trochanters.
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Fig. 5 B. MD variant. X-rays, at age 7 years. Short metacarpals and phalanges with flared ends. Hypoplastic/dysplastic
carpal bones.

adduction contracture of the left hip and hyperlaxity of knee joints. Improvement of valgosity of
the right knee is result of medial epiphysiodesis. The intermalleolar distance in laying was 11 cm
(the right medial malleolus deviates from vertical line 3 cm, the left medial malleolus deviates 8 cm,
before surgery the right medial malleolus deviated from vertical line 5 cm, the left one 6.5 cm). The
tibiofemoral angle on the left side was about 30 degrees.

The boy cycles on exercise bike every day and swims. He is wheel-chaired but he is also able to walk
with French crutches (around 100 m). He successfully studies high school with humanistic orientation.

Densitometric examination, Hologic, Discovery A (S/N 85046), at 17 years of age proved the pati-
ent has significant low bone density of the hip joint regions (Z-score, -3.5 and -3.9, respectively),
as well as the low whole-body (Z-score, -2.3) and lumbar spine density (Z-score, -2.1). The scan of
whole body documented left sided scoliosis of spine, short trunk and deformities of the left femur —
Fig. 8A. His fat tissue percentage was 28.8%, or in the 82nd percentile (according to a reference
database of the American population) - Fig. 8B.
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Fig. 5 C. MD variant. X-rays, at age 7 years. Tubular bones are little affected and flaring of the metaphyses is of minor
degree.
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Fig. 5 D. MD variant. X-rays, at age 7 years. Dorsolumbar kyphoscoliosis.
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Fig. 5 E. MD variant. X-rays, at age 7 years. Correction by brace.
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Fig. 5 F. MD variant. X-rays, at age 7 years. Striking vertebral body flattening and picture of vertebra in vertebra,
so-called wafer-thin vertebral bodies.
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CONCLUSION

After birth suspicion on syndrome Sotos was made. In 17 months diagnosis spondyloepimetaphy-
seal dysplasia — suspect a mild form of Metatropic dysplasia was done. In 2 years and 9 months the
diagnosis Metatropic dysplasia was confirmed by Professor Kazimierz Kozlowski according to X-rays
review.

Prominent big joints with contractures and short extremities were noted at birth, kyphoscolios was
observed during 15t year of life, progression of spine deformity and knock knees was observed dur-
ing growth. Intermitent bracing and orthotic treatment was not successful (very probably due to
bad tolerance of orthotic treatment by patient).

Result of medial partial epiphysiodesis of both distal femurs was very good result at the right side.
On the left side, we observed after a quite good correction the next progression of the knee valgo-
sity with age probably due to progression of the left hip contractures.

Height at 15 years was 119 ¢cm, in 17 years 116 cm because of kyphoscoliosis progression - see Fig. 9.

DISCUSSION

In both patients psychical and motoric development was delayed in first 3 years of life. Later they
achieved a big progress of psychical development but motoric retardation was present in child-
hood and progressive at the end of growth. Both patients depend on wheel chair but they are
able to walk on a short distance with crutches. The 15t boy successfully studied secondary school in
Jedli¢ka’s Institute for disabled children in Prague, the 2" patient successfully studies high school
(gymnasium) in Prague.

The authors have own experience with one next MD patient and 3 patients with lethal variant of MD.
The lethal variant of metatropic dysplasia display the major features of metatropic dysplasia of more
severe degree, with wafer-thin vertebral bodies and mushrooming ends of the long tubular bones
(Figure 6 A-D). Progressive kyphoscoliosis and small narrow thorax implicate early pulmonary
complications with death in childhood.

The differential diagnosis of MD is with other spondylo-epi-metaphyseal dysplasias. None of them
shows such severe platyspondyly with kyphoscoliosis and mushroom shaped metaphyses. Spine
changes may be indistinguishable from those in older children and adults with the Kozlowski type
of spondylometaphyseal dysplasia (Figure 7 A, B). But the pelvic shape and tubular bone changes
are different in MD. The same is true for other bone dysplasias with universal platyspondyly and
kyphoscoliosis such as type Il collagenopathies.

Final height of our patients 123 cm and 116 cm, respectively is in the range 107-135 cm described
in 2007 by Kannu et al. (6) in a group of 11 patients. In early childhood the deviation from the norm
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Fig. 6 A. X-rays of lethal variant of MD. Lower extremities at age 3 months - typical mushroom shaped metaphyses of
very short long bones, small iliac height with hypoplasia of the basilar portions and sacrosciatic notches.
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Fig. 6 B. X-rays of lethal variant of MD. Growth and abnormal remodelling of right femur in 2.5 years - so-called “bone
in bone” picture.
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Fig. 6 C, D. X-rays of lethal variant of MD. Progressive kyphoscoliosis and small narrow thorax at age 8 months (C)
and 6 years (D).

is smaller than in patient with spondyloepiphyseal dysplasia congenita or diastrophic dysplasia, but
later the growth dynamics is even less favourable than in these bone dysplasias: after 12 years of age
stagnation and even reduction of body height occurred. The decrease in body height in late puberty
was recorded also in our third unpublished patient as in the 2" case report of Kannu et al. (6).

MD is an extremely difficult disorder to handle as kyphoscoliosis progresses in spite of orthrotic
treatment. Equally unpredictable is the surgical treatment followed by complications associated
with operations on abnormal chondroosseous tissue (1).
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CONCLUSIONS

Abnormal measurements in the newborn are an indication for thorough, perspicacious clinical
examination and interdisciplinary follow up by the specialists. In doubtful cases five basic radio-
graphs - lateral skull, lateral spine, pelvis, one hand and legs - should be considered to exclude or
identify a bone dysplasia. There are these radiographic important details in Metatropic dysplasia
patients:

1. Defective ossification of the vertebral bodies with small, flattened or diamond-shaped appear-
ance in early infancy. In later life, platyspondyly, anterior wedging and posterior concavity of the
vertebral bodies, frequently with hump-like build-up of bone in the central and dorsal portions
of the vertebral end plates, most marked in the lower dorsal and upper lumbar spine where is
usually progressive kyphoscoliosis.

2. Narrow thorax in infancy and early childhood.

3. Smallilia with crescent-shaped iliac crests and low-set anteriosuperior iliac spines, marked hypo-
plasia of the basilar portions of the iliac bones and small sacrosciatic notches. Small, deformed
capital femoral epiphyses and hyperplasia of proximal femoral metaphyses.

4. Shortening, marked metaphyseal flare, and epiphyseal dysplasia of the tubular bones (15).

Early diagnosis can be confirmed by elektronmicroscopic investigation. In case 1, there were proved
regressively changed chondrocytes, intercellular matrix was composed of number of collagen fibres
and proteoglycan granules.

At present, identification of a heterozygous TRPV4 pathogenic variant on molecular genetic testing
is possible. One genetic testing strategy is sequence analysis of TRPV4.

Life span is shortened in the most severe cases of MD.

Treatment is symptomatic, largely conservative and require comprehensive care managed by a mul-
tidisciplinary team of specialists (pediatrician, neurologist, orthopedic surgeons spine surgeon, phy-
siatrists, and physical and occupational therapists, etc). Comprehensive treatment combines physi-
otherapy (exercise to maintain function), bracing of progressive kyphoscoliosis and lordoscoliosis,
orthotic treatment of leg deformities and miniinvasive surgery such as hemiepiphysiodesis in the
knee and ankle regions in growing period. Surgical intervention is indicated when kyphoscoliosis
compromises pulmonary function and/or causes pain and/or when upper cervical spine instability
and/or cervical myelopathy are present.
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Fig. 7 A, B. X-rays of spine of a boy with Kozlowski type of spon-
dylometaphyseal dysplasia. Thoracic kyphoscoliosis and lumbar
lordoscoliosis. Striking platyspondyly with anterior wedging of
the thoracic vertebrae.
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Fig. 8 A, B. Whole-body scans. The scans approximately
document both the skeleton deformities and dispropor-
tionate stature of the patient at the age of 17 years (A)
and his fat tissue distribution (B).
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Fig. 9. Growth curve of patient No. 2 in comparison with Czech standards (Blaha et al. 2003) and spondyloepiphyseal
dysplasia congenita (Horton et al. 1982).
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Odborna spole&nost ortopedicko-proteticka CLS J.E. Purkyné z.s.
&
Spoleé¢nost pro pojivové tkané CLS J.E. Purkyné z.s.

Vas srdecné zvou na symposium

23. KUBATOVY DNY
ORTOPEDICKA PROTETIKA A MEZIOBOROVA SPOLUPRACE 2

sekce:

1. DMO A NEUROMUSKULARNI CHOROBY,
2.VROZENE A ZiSKANE VADY KONCETIN, PATERE, HRUDNIKU

(pohledy klinicko-antropologicko-radiologické, Ié¢eni medikamentosni,
ortopedicko-chirurgické, ortopedicko-protetické, fyzioterapie)

3. POJIVO A BIOMECHANIKA

které se bude konat
v patek 16. 3. 2018 (13.30-17.30) a v sobotu 17. 3. 2018 (8.30-16.30 hod.)
v Lékarském domé v Praze, Sokolska 31, 120 36 Praha 2

Symposium patii mezi vzdélavaci akce zafazené do registru kontinudlniho vzdélavani podle
Stavovského predpisu €. 16 CLK

Organizatofi symposia:
MUDr. Petr Krawczyk, predseda Ortopedicko-protetické spole¢nosti CLS JEP z.s., PROTEOR CZ s.r.0.,
NZZ Ostrava, e-mail: petr.krawczyk@seznam.cz

Prof. MUDF. Ivo Mafik, CSc., predseda Spoleénosti pro pojivové tkané CLS JEP z.s.,
Fakulta zdravotnickych studii, Zapadoceska universita v Plzni & Ambulantni centrum pro vady pohybového
aparatu s.r.o., OlSanska 7, 130 00 Praha 3, e-mail: ambul_centrum@volny.cz
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Society For Connective Tissues CMA J.E. Purkynje
& Society for Prosthetics and Orthotics CMA J.E. Purkynje
& Czech Society of Biomechanics & Czech Medical Association J.E. Purkynje
& Medical University of Lublin & Vincent Pol University in Lublin
& Children’s Rehabilitation Center of Orthopaedics
and Traumatology “Ogonyok’, St. Petersburg

invite you for

THE 20™ PRAGUE-LUBLIN-SYDNEY-
ST PETERSBURG SYMPOSIUM

interdisciplinary approach to

INTERDISCIPLINARY APPROACH TO GROWING
SKELETON 2

The Symposium will be held under the auspices of the honorary president of the
Czech medical Association of J. E. Purkynje

Professor Jaroslav Blahos, MD, DSc.

&

the honorary president of the Society for Connective Tissues CMA J.E. Purkynje

Professor Josef Hyanek, MD, DSc.

The Symposium will be held in the
Kroméf¥iz, hotel “Octarna’, Czech Republic, 12-16 September 2018

The Symposium belongs to education actions integrated into the life training system of physicians
according to professional statute No. 16 of the General Medical Council.
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Registration Form should contain: Name with titles, Address, Phone, E-mail, indicate active
or passive participation.
Abstract form with key words and structured text (try to provide objectives, methods, results and discussion).

Deadline for Abstract Submission: June 30, 2018.

Both Forms submit by E-mail to the Secretary of the Symposium:
Prof. Ivo Marik, MD, PhD, e-mail: ambul_centrum@volny.cz
and/or Petr Krawczyk, MD, e-mail: petr.krawczyk@seznam.cz

International Organizers of the Symposium:

Professor Ivo Marik, MD, PhD & Petr Krawczyk, MD
Faculty of Health Care Studies, West Bohemia University, Pilsen & Ambulant Centre for Defects of Locomotor
Apparatus l.I.c., Prague, Czech Republic, e-mail: ambul_centrum@volny.cz
& PROTEOR CZ I.l.c., Ostrava, Czech Republic, e-mail: krawczyk@proteorcz.cz

Prof. Tomasz Karski, MD, PhD & Jacek Karski, MD, PhD
University of Vincent Pol & Medical University in Lublin, Lublin, Poland, e-mail: tmkarski@gmail.com & jkarski@vp.pl

Prof. Mikhail Dudin, MD, PhD & Assist. Prof. Aleksey Arsenev, MD
Children’s Rehabilitation Center of Orthopaedics and Traumatology “Ogonyok,
St. Petersburg, Russia, E-mail: ogonek@zdrav.spb.ru & stivamat@rambler.ru

Conference fee 80 Euros will be paid by Bank Transfer.

Bank CSOB, Na Pankraci 310/60, 140 00 Praha 4 Bank account 500617613/0300
IBAN CZ84 0300 0000 0005 0061 7613 Swift Code/BIC CEKOCZPP

Owner of account Czech Medical Association J.E. Purkynje, Prague, CZ
Variable symbol 2517025 (into recipient information put on your name and surname).

There is a possibility to pay during registration, too!

Participants will receive the Programme and Certificate of Attendance.
Abstracts of lectures will be published in Supplement of the Journal “Locomotor System” (electronic version,
ISSN 2336-4777, http://www.pojivo.cz/cz/pohybove-ustroji/)
More recent information about the Symposium will be available on the websites:
Wwww.pojivo.cz & www.ortoprotetika.cz
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INFORMACE O SPOLECNOSTI PRO POJIVOVE TKANE CLS
J. E. PURKYNE (SPT)

Vazena pani kolegyné, vazeny pane kolego,

dovolujeme si Vas informovat o moznosti stat se ¢clenem Spoleénosti pro pojivové tkané (SPT), kterd v roce
2004 navazala na plodnou desetiletou ¢innost Spolecnosti pro vyzkum a vyuziti pojivovych tkani vedenou
panem prof. MUDr. M. Adamem, DrSc. Poslanim SPT je podpora rozvoje vyzkumu pojivovych tkani, Sifeni
novych poznatkd tykajicich se vSestrannych analyz tkdni z obecného pohledu, modernich klinickych pfistupd
k diagnostice a lécbé. Dalsim poslanim SPT je usnadnéni stykd mezi jednotlivymi odborniky navazanim spolu-
prace s riznymi védeckymi, odbornymi, vyrobnimi a farmaceutickymi spole¢nostmi.

Védecké poznani a aplikace nejnovéjsich poznatkl v klinické praxi nabyly v poslednich letech nebyvalého
zrychleni, a to nejenom v zahranici, ale i u nds. Tato skutecnost bezprostfedné souvisi s kvalitativnim rozvojem
poznani i v nebiologickych védach a v modernich inzenyrskych pfistupech. Stale vice se prokazuje, ze vse se
vsim souvisi — neni néhodou, Ze nové poznatky a objevy vznikaji na rozhrani obor( a rliznych védnich disciplin.
Lidska spole¢nost v poslednich desetiletich dosahla nové civiliza¢ni kvality - ve védé 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 integro-
vat odborniky v biomedicing, ale i v technickych sférach.

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

SPT organizuje béhem kazdého roku alespon dvé odborna a spolecenska setkani, kde vedle odbornych piinosud
je kladen dliraz také na spolecenské - pratelské diskuse vsech vas, ktefi nechtéji stagnovat a ktefi nechtéji
premyslet o novych poznatcich izolované a osamocené.

Pro uhrazeni nejzakladnéjsich nakladd na korespondenci se ¢leny spolecnosti, jejich informovanost a poradani
odbornych kolokvii, symposii a spolecenskych odbornych setkani byl stanoven ro¢ni ¢lensky prispévek pro
aktivni kolegyné a kolegy 200 K¢ a pro studenty a diichodce 100 K¢.

SPT vydava casopis Pohybové ustroji — pokroky ve vyzkumu, diagnostice a terapii, do kterého se i vy mlzete
aktivné zapojit odbornymi ¢lanky, vasimi zkusenostmi a slune¢nou pohodou. Pro soucasné odbératele
casopisu PU a dalsi zajemce doporucujeme pfrihlasit se na http://www.pojivo.cz/en/newsletter/,
zadat jméno a e-mailovou adresu, na kterou bude ¢asopis posilan. Na webové doméné SPT CLS JEP
http://www.pojivo.cz/cz/pohybove-ustroji/ naleznete ve formatu PDF vSechna jednotliva cisla a dvojcisla
casopisu (véetné Suplement) vydana od roku 1997 (bezplatny pfistup).

Mili kolegové, nestlijte opodal a pripojte se k ceské inteligenci - v oblasti pojivovych tkani, ke které i Vy zcela jisté
patfite. V nasi krasné ceské zemi je tfeba, aby prameny poznani byly stale zivé a permanentné udrzované. Poslani
kazdého z néds neni nahodné. Jsme velice zavazani nasim predkdm, ktefi rozvijeli kvalitu odbornosti v nasi zemi.
Nepfipustme Gtlum védy u nas. Nenechme se zmanipulovat programovanou Ihostejnosti, vyrdstajici z neodbor-
nosti, zavisti a z patologického prosazovani ekonomicko-mocenskych zajmu.

Tésime se na Vas a na Vase zkudenosti - pfijdte mezi ns!

Za vybor spolecnosti:

Prof. MUDr. lvo Mafik, CSc. - predseda

Prof. MUDYr. Josef Hyanek, DrSc. - Cestny predseda
Prof. Ing. Miroslav Petrtyl, DrSc. - mistopfedseda
RNDr. Martin Braun, PhD - védecky sekretar

Ing. Jana Zelenkova - pokladnik
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| PRIHLASKA
rfadného clena
Spolec¢nosti pro pojivové tkané CLS JEP

| TG ¢ a0 o glo oo o o o o NN A TMENGINE . & T .
ol A o R . W, WY
| Datum narozeni ..................... Rodnécislo ...........................
| Adresa pracoviSte ... ... .. ...
R - PSC D:D [D
Telefon .............................. LEDC 000 00000000000000000 R o0 o oo

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 fruitful 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 support-
ing the research development in the field of connective tissues, the dissemination of knowledge related to the
all-purpose analyses of the tissues in general, and the application of the up-to-date approaches to the diagnos-
tics and clinical practice. Further, the SCT is determined to facilitate contacts between the respective 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 con-
nected 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 disci-
plines, 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 clinical 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 — informal 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 organizing 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. You can find the volumes of Locomotor System jour-
nal at http://www.pojivo.cz/cz/pohybove-ustroji/ since 1997 (free of charge). Since 2013 only electronic
edition of the journal is available. That is why we recommend to all subscribers and those interested
apply at http://www.pojivo.cz/en/newsletter, enter personal data, titles and e-mail address where the
journal will be mailed

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 undoubtedly belong. In this beautiful country, the sources
of knowledge should be kept alive and maintained permanently. Our role in this process is not accidental.

106 | LOCOMOTOR SYSTEM vol. 24, 2017, No. 1 / POHYBOVE USTROJ(, ro¢nik 24,2017, ¢. 1



We are much obliged to our ancestors who had developed the qualities of proficiency in this country.
Do not allow the decline of science. Do not let the programmed indifference arising from lack of profes-
sionalism, 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:

Professor lvo Marik, MD, PhD - chairman

Professor Josef Hyanek, MD, DSc - honorary chairman
Professor Miroslav Petrtyl, MSc, DSc - vice-chairman
Braun Martin, Dr, PhD - research secretary

Zelenkova Jana, Eng - treasurer

centrum technické ortopedie
VYROBA, SERVIS A PRODEJ ORTOPEDICKO-PROTETICKYCH POMUCEK

- protézy dolnich a hornich koncetin Provozni doba

- koncetinové a trupové ortézy Po: 7.00 - 15.00
- mékké bandaze Ut: 7.00 - 15.00
- ortopedicka a dia obuv St: 7.00 - 16.00
- ortopedické vlozky Ct: 7.00 - 15.00
- ortopedické Upravy obuvi Pa: 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
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ZPRAVY | NEWS

VZPOMINKA NA PROF. MUDR. JAROMIRA KOLARE, DrSc.
(1926-2017)

28. listopadu 2017 ve véku 91 let nas opustil
nas kolega a piitel, pan profesor Jaromir Kolaf,
jeden z prednich ceskych radiologC; zemfel tise
po kratké nemoci. Naposledy vefejné vystoupil
7. 3. 2014 na 19. Kubdtové podologickém dnu
v Lékaiském domé v Praze pfi dékovném proslo-
vu k prilezitosti prevzeti Zlaté medaile CLS JEP.

Je obdivuhodné, co ve svém zivoté a dobé doka-
zal! Ostravsky rodak, zékladni Skolu vychodil
v Praze. Stredoskolskd studia musel v dobé oku-
pace na rok prerusit a nastoupit jako pomoc-
ny délnik v CKD. Jiz v zaFi 1945 maturoval na
Redlném gymnaziu v Praze na Vinohradech
a zapsal se ke studiu na Lékarské fakulté UK
v Praze . Promoval s ptlro¢nim pfedstihem 27. 9.
1950, viechny zkousky absolvoval na vytecnou
»summa cum laude”.

Na umisténku nastoupil v fijnu 1950 na radiodiagnostické oddéleni dnesni Masarykovy nemocnice
v Usti nad Labem. V fijnu 1955 po konkurznim fizeni nastoupil jako sekundai na Radiologickou
kliniku FN | v Praze na Karlové namésti v Praze u profesora Vaclava Svaba, ktery byl znamy osteolo-
gickym zamérenim. V roce 1958 se stal odbornym asistentem, v roce 1960 kandidatem véd (téma
»Zmény na kostech po ozafovani”), v roce 1965 doktorem l|ékarskych véd na zakladé obhajoby
monografie ,The physical agents and bone”. V roce 1966 byl habilitovan v oboru radiologie na FVL
UK v Praze. V roce 1968, v dobé politického tani, ziskal ro¢ni pobyt v Radiologickém ustavu RK
Universiteit v nizozemském Nijmegenu, kde pracoval jako védecky pracovnik s ukolem vyucovat
osteologickou rentgenologii. V té dobé jizZ mél na svém konté vice nez 120 publikaci z této oblasti
a jeho jméno nabylo mimoradné dobry zvuk nejen u nas, ale i v Evropé. Kontaktl z holandského
pobytu pozdéji vyuzil pro Ceskoslovenskou radiologickou spole¢nost k ziskani ¢lenstvi v European
Associaation of Radiology. V obdobi normalizace let sedmdesatych a osmdesatych se Kolardv dalsi
pobyt na fakulté stal nezddouci, opakované ndvrhy na jmenovani profesorem jako nestranika,
zejména pak jako pfipadného nastupce prof. Svaba, byly zamitnuty. Od zafi 1976 prevzal funkci
vedouciho katedry a Radiodiagnostické kliniky IPVZ po prof. MUDr. Vésinovi, DrSc. a vénoval se
organizovani a rozvijeni postgradualni vychovy Iékafd. Az v zafi 1981 byl jmenovén profesorem.
Propagoval moderni vzdélavaci systémy pfi vyuzivani nejnovéjsich vysetiovacich postup, pro které
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se snazil zajistit i technické zazemi. Védecké, organiza¢ni a pedagogické praci vénoval viechen svij
¢as i po od chodu z vedeni katedry v 1été 1992. Jako lektor radiologické katedry IPVZ pokracoval az
do roku 2009.

Odborné i pedagogické dilo prof. Kolate je skutecné obdivuhodné. Dominuje v ném osteologicka
radiologie. Zasadni byla spoluprace s doc. MUDr. Radko Vrabcem, CSc. na klinice plastické chirurgie
akademika Frantiska Buriana, jejimz vysledkem byly mimofadné uspésné publikace o kostnich
zménach v dlsledku iradiace, popaleni, trazl elektrickym proudem a o vlivu dalsich fyzikdlnich
a chemickych nox na skelet. Napsal 17 monografii (nebo kapitol v nich), z toho 1/3 v zahranici. U nas
se dodnes nejvétsi oblibé tési jeho ,Narys kostni diagnostiky” (Kolar J, Zidkova H. Praha, Avicenum
1986). Publikoval kolem500 odbornych casopiseckych praci, takika polovina v zahrani¢i. Kromé této
nesmirné rozsahlé publika¢né-pfednaskové aktivity obétavé vypracoval Uctyhodny pocet seriéz-
nich posudkt a recenzi na kandidétské, doktorské a habilita¢ni prace a vyzkumné projekty.

V Sedesétych letech s prof. MUDr. Vyhnankem a doc. MUDr. Stloukalem se ctyfi roky podilel na
vyzkumech kosternich pozistatk( Velkomoravské fise (IX. a X. stoleti) v depozitatich Mikulcice. Jako
dlouholety vedouci redaktor Ceské radiologie i jako uznavany predstavitel tohoto oboru prosazo-
val na vyznamnych mezindrodnich jednénich zajmy ¢eské radiologie a udrzoval dilezité kontakty
s pfednimi odborniky v evropském i svétovém méfitku. Neni proto divu, Ze se mu za jeho klinickou,
védeckou, pedagogickou i publikaéni ¢innost dostalo ¢etnych uznéni a ocenéni.

Byl ¢lenem redaké¢nich rad 11 ¢asopisl, ptevazné radiologickych. Vedoucim redaktorem ,Ceské
radiologie” byl od roku 1981 do roku 2007. Je pfedevsim jeho zasluhou, Ze ¢asopis mél (a stale md)
vysokou odbornou uroven. V roce 1993 jsme jeho zkusenosti vyuzili pfi zalozeni mezioborového
¢asopisu Pohybové ustroji — pokroky ve vyzkumu, diagnostice a terapii, do konce Zivota byl aktivnim
¢lenem redak¢ni rady. V 90. letech byl i jednim ze zfizovatelG ,Nadace pro déti s vadami pohybové-
ho Ustroji” (1992-1994).

Vroce 1979 byl zvolen ¢lenem International Skeletal Society. Byl jmenovan ¢estnym ¢lenem 9 zahra-
ni¢nich spole¢nosti, Ceskoslovenské radiologické spole¢nosti (sekretafem vyboru od roku 1969),
Ceské radiologické spole¢nosti (sekretafem vyboru do podzimu 1997, ¢lenem vyboru do prosince
2001), Slovenské radiologické spole¢nosti, Ceské Iékarské spole¢nosti JEP, Slovenskej lekarskej spo-
lo¢nosti. V roce 1976 byl ocenén diplomem MZ CSSR za soubor studii kosti s pouzitim radioizotop(
(zavedeno vysetiovani radionuklidy kostry v CSSR).

Bylo mu udéleno nékolik pamétnich medaili za zasluhy Cs. radiologické spole¢nosti, Cs. Iékafské
spole¢nosti JEP, Slovenskej lekarskej spolo¢nosti. V roce 1986 mu bylo udéleno statni vyznamenani
L,Purkyriova medaile” za zasluhy o ¢s. zdravotnictvi. Déle byl ocenén Pamétni medaili CLS JEP u pfi-
lezitosti 75. narozenin (2001) a medaili za pedagogickou ¢innost LF UK v Plzni (2001). V roce 1993
mu byla udélena Medaile Borise Rajewského, zakladatele European Association of Radiology ,in
appreciation of extraordinatory contributions to European Radiological Community” - prvnimu
z ,vychodniho bloku” za vice neZ devitiletou ¢innost v piipravnych vyborech této Asociace pfi
pripravé ,European Congress of Radiology”. V roce 2004 stdl pfi vzniku Spole¢nosti pro pojivové
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tkané (SPT) CLS JEP a v roce 2005 byl jmenovan &estnym élenem této spole¢nosti. K jeho 80. jubileu
v roce 2006 byl ocenén udélenim Medaile za zasluhy o rozvoj védy SPT CLS JEP.

Zasluhy prof. Kolate o ¢s. radiologii a postgradudlni vyuku nasich radiologt jsou zcela mimoradné.
Prof. Kolaf se vénoval cely zivot osteologii a v této specializaci ziskal svétovy véhlas. Vychoval fadu
24k, u kterych ziskal nadseni pro osteologickou radiologii. SplInil si své mladické predsevzeti — pét
set publikaci za Zivot. Naposledy se jako spoluautor podilel na kapitole ,Kostni genetické choroby,
nadory kosti a pojivovych tkani” uvefejnéné v monografii Revmatologie vydané v roce 2012. Do
konce zZivota byl zvan na rentgenologické kongresy na Slovensko.

P¥i prilezitosti 19. Kubédtova podologického v roce 2014 byl ocenén za celozivotni zasluhy o medici-
nu Zlatou medaili Ceské Iékafské spole¢nosti J.E. Purkyné. 27.9.2016 byla prof. Kolafovi pfedana ve
Valdstejnském paldci Stfibrna pamétni medaile Senatu Parlamentu Ceské republiky. Téchto ocenéni
si velice vazil.

Svym celozivotnim dilem se prof. Kolaf fadi jednozna¢né mezi pfedni osobnosti ¢eské mediciny.
Osobné jsem si cenil jeho celozivotniho nadseni pro véc, ochoty, preciznosti, seriéznosti, nebyvalé
skromnosti a vézil jsem si jeho pratelstvi. Dékuji osudu, Ze jsem mohl ¢cerpat z jeho hlubokych
diagnostickych znalosti, které jsme s kolegy vyuzivali ku prospéchu nasich pacientll s genetickymi
chorobami skeletu.

Ivo Marik

Prof. MUDr. Ivo Mafik, CSc.

Fakulta zdravotnickych studii Zapadoceské university v Plzni

Ambulantni centrum pro vady pohybového aparatu s.r.o.

predseda Spole¢nosti pro pojivové tkané CLS JEP zs.

védecky sekretaf Ortopedicko protetické spole&nosti CLS JEP z.s.

vedouci redaktor ¢asopisu Pohybové ustroji — pokroky ve vyzkumu, diagnostice a terapii
Ol3anské 7, 130 00 Praha 3

E-mail: ambul_centrum@volny.cz
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SMERNICE AUTORUM | INSTRUCTIONS FOR AUTHORS

TEMATIKA PRISPEVKU

K uverfejnéni v asopise Pohybové Ustroji se pfijimaji rukopisy praci z oblasti pohybového ustroji
¢lovéka, které se tykaji pfedevsim funkce, fyziologického i patologického stavu kosterniho a sva-
lového systému na viech Urovnich poznani, diagnostickych metod, ortopedickych a traumato-
logickych problémd, prislusné rehabilitace a 1é¢ebné i preventivni péce. Pledmétem zajmu jsou
tymové prace z oboru détské ortopedie a osteologie, dale problémy z oboru biomechaniky, pato-
biomechaniky a bioreologie, biochemie a genetiky. Casopis ma zajem publikovat ¢lanky kvalitni,
vysoké odborné urovné, které pfinaseji néco nového, jsou zajimavé z hlediska aplikaci a nebyly
doposud nikde uvefejnény s vyjimkou publikace ve zkrdcené formé.

Redakce pfijima plvodni prace a kazuistiky, souborné ¢lanky, které informuji o sou¢asném stavu
v prislusnych oblastech souvisejicich s pohybovym Ustrojim a abstrakty pfispévkl z narodnich
a mezinarodnich konferenci, vénovanych hlavné pohybovému ustroji. Plvodni prace a kazuistiky
doporucuje publikovat v anglickém jazyce. Rukopisy jsou posuzovany 2-3 oponenty redakéni rady.
Redakéni rada si vyhrazuje pravo provadét recenze a drobné Upravy, pfipadné zkraceni rukopisu. Je
velmi zadouci, aby autor reagoval na pfipadné pfipominky.

Nevyzadané rukopisy ani pfilohy se nevraceji. Redakce si pred uverejnénim praci vyhrazuje rovnéz
pravo na uréeni poradi umisténi v asopise i jazykovou korekturu.

Prispévky, uvefejiiované v casopise, jsou excerpovany v periodickych pfehledech EMBASE/
Excerpta Medica, vydavanych nakladatelstvim Elsevier a Bibliographia medica Cechoslovaca.
Pfi vybéru prispévkl k uvefejnéni davame prednost rukopisiim, zpracovanym podle jednot-
nych pozadavkl pro rukopisy, zasilané do biomechanickych c¢asopist - Uniform Requirements
Submitted to Biomedical Journals (Vancouver Declaration, Br. Med. J., 1988, 296, pp. 401-405)..

UPRAVA RUKOPISU

Rukopis se pise v textovém editoru Word ve formatech doc, docx nebo rtf. Na titulni strané uvedte
nazev ¢lanku, pod nim jméno autora, pfipadné autorl, Uredni nazev jejich pracovisté a kone¢né
adresu prvniho autora. U ¢eskych rukopist uvadéjte nazev ¢lanku a pracovisté také v anglictiné.

Na dalsi strané uvedte stru¢ny souhrn (do 150 slov), ktery ma informovat o cilech, metodach,
vysledcich a zavérech prace, doplnény prekladem do anglictiny. Za nim pfipojte nejvyse Sest kli-
covych slov v ¢estiné resp. anglictiné.

Vlastni text je u pivodnich praci obvykle rozdélen na Uivod, material a metodiku, vysledky, diskusi,
zavér a pfipadné podékovani. Souborné referaty, diskuse, zpravy z konferenci apod. jsou bez sou-
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hrnu a jejich ¢lenéni je dano charakterem sdéleni. Pfed zacatky jednotlivych odstavcl nevkladejte
zadné mezery ani tabelatory, odstavce by mély mit alespon Ctyfi radky.

TABULKY A OBRAZKY

Tabulky a obrazky doplnéné legendou vkladejte do dokumentu na zvlastnim listé s pfislusSnym
oznacenim nahofe, pfip. jako samostatny soubor. Vyobrazeni se ¢isluji v poradi, v jakém jdou za
sebou v textu. V dokumentu oznacte jejich predpokladané umisténi v textu. U ¢eskych rukopisi
uvadéjte texty k obrazkdm i v angli¢tiné. Obrazky by mély mit rozliseni 150 dpi u perokreseb
(schémata a grafy 600 dpi) a ulozené jako typ TIFF File (*.tif) nebo JPEG Bitmap File (*.jpg) tabulky
a grafy ulozené ve formatech Microsoft Excel (*.xIs) nebo jako vektorové obrazky ve formatech
(*.eps, *.cdr).

Pojmenovani soubori

Nazev souboru by nemél obsahovat znaky s diakritikou a znaky:,” ., .. ;" V" 2" Pro lepsi nasled-
nou orientaci v zaplavé souborl je vhodné v ndzvu souboru uvadét verzi, jméno autora (bez
diakritiky) a nazev €lanku (bez diakritiky).

LITERATURA

Seznam odkaz(ll na literaturu se pfipoji v abecednim poradi na konci textu. Odvolani na literaturu
uvéadéjte ve vlastnim textu pfislusnymi ¢isly v kulatych zavorkach. V seznamu citované literatury
uvadéjte udaje o knihach v poradi: pfijmeni a inicidly prvnich tii autord s pfipadnym dodatkem et
al’, ndzev knihy, pofadi vydani, misto vydani, nakladatel, rok vydani, pocet stran:

Frost HM. The Laws of Bone Structure. 4 ed. Springfield: C.C.Thomas, 1964, 167 s.

Citace z Casopist uvadéjte timto zplsobem: pfijmeni a inicidly prvnich tfi autord (u vice autort
vloZte za jménem tretiho autora et al.), ndzev ¢lanku, nazev ¢asopisu nebo jeho uznavand zkratka,
ro¢nik, rok vydani, ¢islo, strany: Sobotka Z, Mafik I. Remodelation and Regeneration of Bone Tissue
at some Bone Dysplasias. Pohybové Ustroji, 2, 1995, ¢. 1:15-24. Pfispévky ve sbornicich (v knize)
se uvadi v poradi: pfijmeni a inicidly prvnich tii autor(, nazev ¢lanku, editor, ndzev sborniku, dil,
misto, nakladatelstvi a rok vydani, strany ve sborniku (knize): Mafrik I, Kuklik M, Brizek J. Evaluation
of growth and development in bone dysplasias. In: Hajnis K. ed. Growth and Ontogenetic
Development in Man. Prague: Charles University, 1986, s. 391-403.
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KOREKTURY

Redakce povazuje dodany rukopis za konec¢né znéni prace. Vétsi zmeény pfi korekturach nejsou
piipustné. Prosime, aby autofi peclivé zkontrolovali text, tabulky a legendy k obrazkim. Pro zkra-
ceni publika¢ni Ihlty je mozno ptipojit prohlaseni, ze autor netrva na autorské korekture. V ramci
¢asovych moznosti je snahou redakce viechny pfispévky zaslat autorim zpét k odsouhlaseni
kone¢né Upravy praci. Prosime o co nejrychlejsi zpétnou vazbu redakci ¢asopisu.

ADRESA PRO ZASILANI PRISPEVKU

Rukopisy zasilejte na adresu:

Prof. MUDr. Ivo Mafrik, CSc.
Ambulantni centrum pro vady pohybového aparatu s.r.o., OlSanska 7, 130 00 Praha 3
Tel.: (+420) 222 582 214, e-mail: ambul_centrum@volny.cz
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SUBJECT MATTER OF CONTRIBUTIONS

The journal Locomotor System will publish the papers from the field of locomotor apparatus of
man which are above all concerned with the function, physiological and pathological state of the
skeletal and muscular system on all levels of knowledge, diagnostic methods, orthopaedic and
traumatologic problems, rehabilitation as well as the medical treatment and preventive care of
skeletal diseases. The objects of interest are interdisciplinary papers on paediatric orthopaedics
and osteology, further object of interest are problems of biomechanics, pathobiomechanics and
biorheology, biochemistry and genetics. The journal will accept the original papers of high profe-
ssional level which were not published elsewhere with exception of those which appeared in an
abbreviated form.

The editorial board will also accept the review articles, case reports and abstracts of contributi-
ons presented at national and international meetings devoted largely to locomotor system. The
papers published in the journal are excerpted in EMBASE / Excerpta Medica and Bibliographia
medica Cechoslovaca.

MANUSCRIPT REQUIREMENTS

Manuscripts should be submitted in text editor Microsoft Word in format *.doc, docx or *.rtf. While
no maximum length of contributions is prescribed, the authors are encouraged to write concisely.
The first page of paper should be headed by the title followed by the name(s) of author(s) and his/
her (their) affiliations. Furthermore, the address of the corresponding author should be indicated
to receive correspondence and proofs for correction. Papers are reviewed by two (and/or three)
reviewers.

The second page should contain a short Abstract(up to 150 words) followed by the key words (no
more than 6). The proper text of original paper is laid out into introduction, material and methods,
results, discussion and if need be acknowledgement. The reviews, discussions and news from
conferences are without summaries and their lay-out depends on the character of communica-
tion. The paragraphs should not begin with any spaces from the left margin nor tabs and should
contain at least four rows.

ILLUSTRATIONS AND TABLES

Authors should supply illustrations and tables on separate sheets in the document. They should
be numbered in the same order as is their desired location in the text. The figures should include
the relevant details. Pictures should have resolution min. 150 dpi, drawings and graphs in bitmap
resolution 600 dpi. They should be saved as tif or jpg format, tables and graphs in Microsoft Excel
or as vector graphics in formats *.eps or *.cdr. Figure legends should be provided for all illustra-
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tions on a separate page and grouped in numerical order of appearance. On the back of figures,
their number and name of the author should be indicated.

REFERENCES

References must be presented in a numerical style. They should be quoted in the text in
parentheses, i.e. (1), (2), (3, 4), etc. and grouped at the end of the paper in alphabetical order. The
references of books should contain the names and initials of the first three authors, with eventual
supplement et al} title of book, number of edition, place of publishing, name of publisher, year
of appearance and number of pages, for instance: Frost HM. The Laws of Bone Structure. 4. ed.
Springfield: C.C.Thomas, 1964, 167 p.

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

The references of papers published in special volumes (in a book) should be arranged in the
following order: names and initials of the first three authors, title of paper, editor(s), title of special
volume (a book), place of publication, publisher, year of publication, first and last page numbers,
for instance: Mafik I, Kuklik M, Brizek J. Evaluation of growth and development in bone dysplasias.

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

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

Professor Ivo Mafik, M.D., Ph.D.

Ambulant Centre for Defects of Locomotor Apparatus
Olsanska 7

130 00 Prague 3

Czech Republic

Phone: (+420) 222 582 214

e-mail: ambul_centrum@volny.cz
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V pripade zajmu o nezavaznou konzultaci a poskytnuti blizsich informaci nas nevahejte kontaktovat

Jan Kucera, advokatnf kancelar s.r.o.

Rimska 104/14, 120 00 Praha 2 - Vinohrady
277779 031 731510 675
jan.kucera@jkap.cz

www.jkap.cz

V4

Pravni sluzby
poskytovatelum
zdravotnich sluzeb:

-~ obchodni pravo - zalozeni spolecnosti, transformace

soukrome ordinace na spolecnost, registrace
poskytovatele zdravotnich sluzeb,

=~ konzultace v oblasti medicinského prava — skoleni

personalu ve vecech vedeni a nakladani se
zdravotnickou dokumentaci, informovany souhlas
pacienta,

=~ smluvni agenda — najemni smlouvy, kupni a uvérove

smlouvy, smlouvy o sluzbach,

=~ smlouvy se zdravotnimi pojistovnami — Uprava

smluvnich dokumentu, korekce plateb,

~ otazky nahrady skody na zdravi a z titulu zasahu do

osobnostnich prav — konzultace vznesenych naroku,
jednani s pacienty, zastupovani v soudnim fizeni,

= a vSechny dals$i otazky, s nimiz se poskytovatele

zdravotnich sluzeb v praxi setkavaji

g . ,
1‘ JAN KUCERA \ ADVOKAT



Lékafiska péce v oborech ortopedie a ortopedicka protetika

Zdravotni péce v ortotice a protetice

Konsilia pro zdravotnicka zafizeni

Vyjezdova pracovisté v kraji

Zakazkova ¢innost pro zdravotnicka zafizeni

Smluvni partner viech zdravotnich pojistoven

Skolioticka poradna pro lécbu skoliéz pateie mladistvych

Aplikace a vyroba individualnich ortopedickych vlozek pro sport

Vyroba individualnich zdravotnickych prostiedkii - protéz koncetin, ortéz, ortopedickych viozek
Podologicka poradna pro pacienty s problémy nohou (syndrom diabetické nohy, bolesti nohou)

Specializované centrum pro aplikaci a vyrobu myoelektrickych protéz hornich koncetin



Vyrobce individualnich
ortopedicko-protetickych pomucek

zajistuje:

- Lékarské vySetfeni pacienta a predpis pomucky

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

provozni doba:
Po 7.30-17.00; it-¢&t 7.30-16.00; pa 7.30-15.00

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

tel.: 733 116 622, tel.: 272 932 241

e-mail: ortopedickaprotetika.praha@seznam.cz, www.protetikapraha.cz
Metro C stanice Chodov, dale autobus ¢. 135 stanice Dédinova - budova MEDICENTRUM

Partner viech zdravotnich pojistoven v CR
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