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

prof. Tomaszi Karskimu, MD, PhD (80 let)
prof. Mikhailu Dudinovi, DrSc. (70 let)
a
doc. MUDr. Petrovi Korbelarovi, CSc (70 let)

The 26t volume of Locomotor System journal,
is dedicated to the anniversary of

Professor Tomasz Karski, MD, PhD (80 yrs.)
Professor Mikhail Dudin, DSc. (70 yrs.)

and
Associated Professor Petr Korbelar, MD, PhD (70 yrs.)
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SLOVO CTENARUM | A WORD TO READERS

Vazeni ¢tenafi, autofi a inzerenti!

Dékujeme za Vasi pomoc pii tvorbé mezioborového odborného recenzovaného casopisu
,Pohybové tstroji — pokroky ve vyzkumu, diagnostice a terapii (ddle PU)"

Od roku 2013 je ¢asopis PU vydavan pouze v elektronické formé (v roce 2014 bylo ptidéleno nové
ISSN 2336-4777). Casopis PU byl v roce 2008 zatazen Radou pro vyzkum, vyvoj a inovace vlady CR
na Seznam recenzovanych neimpaktovanych periodik vydavanych v Ceské republice. V souvislosti
se zménou v elektronickou formu vydavani v roce 2013 ¢asopis nedopatienim vypadl z tohoto
Seznamu. Od roku 2015 je elektronickéd forma Pohybového Ustroji opét na Seznamu recenzova-
nych neimpaktovanych periodik.

Viechna ¢isla a dvojcisla ¢asopisu (v¢etné Suplement) vydana od roku 1997 najdete ve formatu
PDF na webové doméné Spole¢nosti pro pojivové tkané CLS JEP zs. http://www.pojivo.cz/cz/

pohybove-ustroji/ (bezplatny pristup).

Vzhledem k trvajicimu nedostatku tematicky vhodnych odbornych prispévkd a k elektronic-
kému vydavani ¢asopisu se redakéni rada rozhodla vydavat od roku 2016 prispévky pfijaté 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 pispévkl je pfic¢inou zpozdéného vydavani.

Redakéeni rada schvalila navrh prof. Mafika vydat zpétné dvé ¢&isla PU 2018 s podtitulem ,In memo-
ry to Milan Roth” s cilem ozivit a vyzvednout prioritni celosvétové nedocenénou experimentalni
praci pana doc. MUDr. Milana Rotha, DrSc., kterou shrnul v monografii ,Neurovertebral and
Osteoneural Growth Relations. A concept of normal and pathological development of the skele-
ton”vydanou v roce 1985 v Opuscula Radiologica; Acta facultatis medicae Universitatis Brunensis;
Univerzita J.E. Purkyné v Brné.

V ¢&isle 1/2018 budou re-publikovany dvé jeho prace vydané v PU v roce 1995 a 1996, protoze se
neuchovaly v elektronické formé a nejsou k dohledani na webovych strankach SPT CLS JEP. Dalsi
bude prace pana Dr. Pieta van Loona z Holandska ,Milan Roth Legacy to Medicine”. Cislo 2/2018
bude vénovano komplexnimu pfistupu k adolescentni idiopatické skoliéze v podani pana prof.
Dr. Mikhaila Dudina, DSc. a jeho tymu (Children’s Rehabilitation Center of Orthopaedics and
Traumatology ,Ogonyok’, St. Petersburg, Russia).

Se zpozdénim piedkladané ¢islo 1 ¢asopisu PU, 26, 2019 obsahuje 4 pdvodni hodnotné
prace z oblasti détské a dospélé ortopedie, rehabilitace a biomechaniky. 26. ro¢nik ¢asopisu
Pohybové Ustroji (2019) je vénovan jubilantiim - ¢estnym ¢lendm SPT CLS JEP z.s., a to profe-
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soru Tomaszi Karskimu, MD, PhD (80 let) a profesoru Mikhailu Dudinovi, DSc. (70 let), kterym
bylo udéleno Cestné ¢lenstvi v Ceské Iékafské spole¢nosti J.E. Purkyné pfi pileZitosti konani The
6™ International Anthropological Congress of Dr. Ale$ Hrdli¢ka (6t IACAH, 3.-5.9.2019,
Humpolec) a panu doc. MUDr. Petrovi Korbelarovi, CSc. (70 let). Jejich odborna CV jsou uvedena
v Suplementu 2 ¢asopisu Pohybové ustroji, 2019, roc¢nik 26.

V tomto &isle najdete vzpominku na &estného ¢lena Spoleénosti pro pojivové tkané CLS JEP
a Ceské antropologické spole¢nosti pana doc. RNDr. Pavla Blahu, CSc., ktery nas opustil v fijnu
2019. Byl ¢estnym prezidentem a ¢lenem organiza¢niho vyboru 6t International Anthropological
Congress of Dr. Ale$ Hrdlicka (Humpolec, 3.-5. 9.2019), kterého se ze zdravotnich davodu jiz
nezucastnil.

Zéstupci redakéni rady ¢asopisu PU navrhli pfijmout mezi €leny mezinarodni redakéni rady Dr.
Piet von Loona (Netherlands) a Dr. Alekseie Arseneva (St. Petersburg, Russia). Oba jmenovani byli
dotazani, poslali svdj souhlas a své odborné zaméreni. Clenstvi v mezinarodni RR bylo ukonéeno
panu Assist Prof. Aleksei Shashkovi (St. Petersburg, Russia) a panu Prof. Mohamed Alam-Eldinovi,
MD, Sohag, Egypt. Zmény jsou uvedeny v ¢asopisu Pohybové ustroji 1/2019.

Poslanim ¢asopisu PU je uvefejfiovat védecké prace zabyvajici se diagnostikou a symptomatickym
mezioborovym lé¢enim genetickych kostnich chorob, vrozenych defektl koncetin, sekundarni
osteopordzy, osteo/spondyloartrézy, ale i jinych chorob, které ve svych dasledcich negativné
ovliviuji rdst, vyvoj a kvalitu pohybové uUstroji v pribéhu lidského Zivota. Déle prace vychazejici
z vyzkumu pojivovych tkani na vsech Urovnich pozndni, prace orientované na biochemickou,
morfologickou, genetickou a molekuldrni diagnostiku chorob pohybového ustroji.

Zvlastni pozornost je pfiklddana pracim z oblasti ortopedické a antropologické biomechaniky,
neuroadaptacnim zménam skeletu v obdobi rlstu, fizené remodelaci pojivovych tkani, studiim
muskuloskeletalnich a neuronalnich interakci v zavislosti na 1é¢ebnych metodach (kalciotropni
Iéky, rehabilitace, ortoticko-protetické a operacni 1é¢eni) a v neposledni fadé sdélenim antropo-
logickym a paleopatologickym. Oceriujeme predevsim interdisciplindrné zamérené prace.V ang-
lickém jazyce jsou publikovana sdéleni zahraniénich i nasich autor(i. Zddanym doplnénim obsahu
casopisu jsou zpravy ze sjezdl a konferenci. V rubrice zpravy zvefejiujeme oznameni o Zivotnim
vyroéi ¢lend RR &asopisu, SPT CLS JEP z.s., Ortopedicko-protetické spoleenosti (OPS) CLS JEP zs.
a vyznamnych osobnosti, sdéleni o prioritnich pozorovanich, ze studijnich a poznéavacich cest aj.

V kazdém ro¢niku najdete smérnice pro autory pfispévkl, 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).
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K prosazeni ¢asopisu Pohybové Ustroji mezindrodné pfispiva citovat prace publikované v naSem
Casopisu v pfispévcich posilanych do zahrani¢nich impaktovanych ¢asopis(. Pro zvyseni mezina-
rodniho z&jmu o ¢asopis PU je zadouci ziskavat pdvodni kvalitni prace a kazuistiky v angli¢tiné.
Souhrny viech praci doporucujeme psat co nejvystiznéji, strukturované, ¢esky a anglicky (objecti-
ves, methods, results and discussion), s klicovymi slovy.

Tésime se na Vasi spolupraci a tvarci pfipominky.

Redak¢ni rada

ODBORNA SPOLECNOST
ORTOPEDICKO-PROTETICKA
CLS J.E. PURKYNE
PRAHA CESKA REPUBLIKA
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OBRAZEK NA TITULNi STRANE CASOPISU DEMONSTRUJE
ABNORMALNI RENTGENOLOGICKE PROJEVY
VYSKYTUJICi SE U 3-M SYNDROMU

Obrazek na titulni strané ¢asopisu demonstruje abnormalni rentgenologické projevy vyskytujici se
u 3-M syndromu.

3-M syndrom je vzdcnd AR dédi¢na (nebo i heterogenni) kostni dysplazie, kterd se fadi podle
Nosologie a klasifikace genetickych kostnich chorob z roku 2019do 19. skupiny nazvané ,Primordial
dwarfism and slender bones group” (MIM ¢. 273750, chromosom 6p21.1,gen CUL7gen/locusMIM
¢.609577 (609577) (609577), protein Cullin7)

Synonymni nazvy pro 3-M syndrome: Dolichospondylic dysplasia, Gloomy face syndrome, Le
Merrer syndrom a Yakut short stature syndrom

Obrazek je slozen z rentgenologickych snimku - zleva doprava: V levé poloviné je zobrazena
skoliéza patere, spina bifida L5, hrudnik s tenkymi Zebry, Siroké panevni kosti, kycelni klouby a pravy
femur s Uuzkou diafyzou (divka 15 let). V pravé poloviné obrazku je nahofe zobrazena bederni pétef
v bo¢né projekci s vysokymi obratlovymi tély (divka 7,5 roku), dole pravy bérec - tizké diafyzy (divka
9 let), v pravé poloviné uprostied je snimek ruky, kde je zkrdceny 5. paprsek - divky 7,5 a 15 let. Pfi
pravém okraji obrazku je lebka, kde okcipitalné jsou Wormianské kdstky, pata dorsalné prominujici
a dole panev s dosud neosifikovanou ischiopubickou synchondrézou (divka 9 let).
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Diagndza 3-M syndrom ditéte s kratkou postavou je zaloZena na prlikazu nizké porodni hmotnosti
a délky u dono3eného ditéte, klinickém vysetfeni a rentgenologickych pfiznacich. Jednotlivé klinic-
ké priznaky jsou ale pro diagn6ozu malo specifické, stejné tak abnormalni radiologické zmény nejsou
diagnostické, protoze se zjistuji u jinych kostnich genetickych chorob.

Diagndza byla stanovena v Ambulantnim centru pro vady pohybového aparatu s.ro. v Praze
a potvrzena panem prof. Dr. Med. Kazimierzem Kozlowskim, M.R.A.C.R. (Sydney, Australia)

Hlavni rentgenologické pFiznaky: Stihlé rourovité kosti, $tihla Zebra, krat3i 5. prsty rukou, opozdé-
ny kostni vék, pes planus a prominujici patni kosti, kratké krcky femurG, mald panev a rozsitujici se
lopaty panevnich kosti proximalné, nékdy vrozena dysplazie kycelnich kloubd, zkraceny predozadni
pramér tél bedernich obratll a nerovnosti krycich desticek, vysoka téla obratl{, spina bifida occulta.
Vzacné se vyviji kyfoskoliéza a zobrazuji se mnohocetné Wormianské kustky v krajiné lambdového
a okcipitalniho Svu.U pacient( se vyskytuje rlizny stupen rentgenologickych abnormalit.

Klinické pFiznaky: Typické pro 3-M syndrom je proporcionadlni trpaslictvi, nizka porodni hmotnost,
kratka délka novorozence a soubor anomalii: velkd hlava k délce/vysce, frontélni vyklenuti, trojuhel-
nikovity oblicej, Siroké o¢ni Stérbiny (,velké oci”), vy¢nivajici usi, ndpadna Usta a rty, dlouhé filtrum,
mald $picatd brada, kratky nos s nahoru obracenymi nosnimi dirkami, hypoplasie stfedniho oblice-
je — oplosténi maxilarni oblasti, vysoké patro a malokluse; kratky a Siroky krk, ndpadné trapézové
svaly, kratky hrudnik, pectus carinatum nebo excavatum, odstavajici lopatky, kloubni hypermobilita;
Casta je diastaza mm. recti abdominis, prominujici paty (ndpadné u kojenct a batolat). Kyfoskolidza
je vzacna. Atypické priznaky zahrnuji nizko nasedajici boltce usni, epikanty, Sirokd usta s dol
obracenymi koutky, uzké rty, vysoké patro a malé nehty. U pacientli nebyla zjisténa mikrocefalie
a mentalni retardace.

Molekularni patologie: 3-M syndrom je AR dédi¢na nebo i heterogenni geneticka choroba skele-
tu. Mutace v jednom z téchto tfi genti CUL7, OBSL1 a CCDC8 jsou pficinou vzniku 3-M syndromu.
Nejcastéji je ale zpisoben mutaci v genu CUL7 (77,5 %). Gen CUL7 je potiebny pro rist a proliferaci
chondrocytd.

Léceni: Je zaméfeno na specifické symptomy. LéCeni ortotické: korekce plochonozi individualni-
mi vlozkami, lé¢eni valgozity kolen a skoliézy patefe. V indikovanych pfipadech operacni lé¢eni.
Kraniofacialni a dentdlni anomalie mohou byt feseny plastickymi ¢i maxilofacialnimi chirurgy.

Pribéh a prognéza: 3-M syndrom je vzacné, malo znamé genetické onemocnéni skeletu. Je
pravdépodobné, Ze je ¢asto chybné diagnostikovan nebo zlstdvé nepoznan vzhledem normalni-
mu mentalnimu vyvoji, nevyraznym dismorfickym rystim obliceje a dobrému zdravi postizenych.
Rustova retardace progreduje po narozeni. Vyska dospélych je v rozmezi od 115 do 150 cm (tj. -8
SD az -4 SD). Inteligence je normalni. Hypermobilita mGze vést k luxaci kycelnich kloub( a progresi
kyfoskolidzy. Intrakranidlni cévni aneurysma miize vyvolat akutni hydrocefalus. Postizeni jedinci
zpravidla vedou normalni Zivot, Zivotni progndza neni zkracena.
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Diferencialni diagnéza

Stejny fenotyp byl popsan jako Dolichospondylicka dysplasie, Gloomy face syndrom, Le Merrer syn-
drom a Yakut short stature syndrom. Tyto jednotky Ize odlisit molekularné genetickym vysetienim.

Diferencialné diagnostiky uvazujeme o Silverové-Russellovu syndromu, Mulibrey nanismu
a Bloomové syndromu.

Zavér

RTG abnormality, vrozena rlistova porucha (proporciondlni trpaslictvi) a vyse uvedené klinické pfi-
znaky vedou k urceni klinické diagnézy 3-M syndrom. Diagnézu je mozné potvrdit uréenim genové
mutace genu CUL7, OBSL1 (a CCDC8).

Pouzity kopie RTG snimkii z archivu
Ambulantniho centra pro vady pohybového aparatu s.r.o.,
Olsanska 7, 130 00 Praha 3.
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TITLE PICTURE DEMONSTRATES ABNORMAL
RADIOGRAPHIC FEATURES OF 3-M SYNDROME

TITLE PICTURE demonstrates abnormal radiographic features of the 3-M syndrome. Synonyms:
Dolichospondylic dysplasia, Gloomy face syndrome, Le Merrer syndrome and Yakut short stature
syndrome.

3-M syndrome according to ,Nosology and classification of genetic skeletal disorders: 2019
revision”is classified in 19. group ,Primordial dwarfism and slender bones group” (MIM ¢. 273750,
chromosome 6p21.1,gene CUL7 gene/locus MIM ¢&. 609577 (609577) (609577), protein Cullin7).

Note: ,M” is the first letter of the last name of three of the authors of the original article Miller et al.
1975.

The picture is composed from films of abnormal radiological skeletal features - from left to
right: spine, thorax, pelvis and right femur (girl 15 years), lumbar spine, shank, hands, scull, heel and
pelvis (girls 7.5 and 9 years).

The diagnosis of 3-M syndrome in a dwarfed child is based on a distinctive pattern of clinical history,
clinical examination and radiographic findings. Any of the clinical signs taken separately has little
specificity. The radiographic examination is abnormal but not diagnostic, as similar X-ray changes
have been documented in other disorders (Mafik et al. 2002).
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Diagnosis was carried out at the Centre for Defects of Locomotor Apparatus l.l.c. in Prague and con-
firmed by Professor Dr. Med. Kazimierz Kozlowski, M.R.A.C.R. (Sydney, Australia)

Major radiographic features: Slender tubular bones and ribs, short 5™ digits, delayed bone age,
pes planus and prominent heels, congenital hip dislocation, short femoral necks, small pelvis with
flaring iliac wings, foreshortened lumbar vertebral bodies, irregularity of end plates, high vertebral
bodies, spina bifida occulta, etc. Kyphoscoliosis is rare. Multiple Wormian bones can be seen in the
lambdoid suture. All patients have a variable degree of radiological abnormalities.

Major clinical findings: The distinctive features are prenatal growth restriction, both facial dys-
morphism (a triangular shaped face, a small pointed chin, fleshy tipped nose with anteverted nares,
prominent mouth and full lips, long filtrum, prominent ears, frontal bossing, midfacial hypoplasia)
and fleshy prominent heels which are particular evident in younger 3-M syndrome patients. Other
reported abnormalities: short and broad neck, prominent trapezius muscles, short thorax, pes
carinatum or excavatum, winged scapulae, hyperextensible joints, diastasis recti. Abnormal derma-
toglyphics and intracranial vascular aneurysm causing acute hydrocephalus were also documented.

Atypical features include large low-set ears, epicanthal folds, wide mouth with down-turned cor-
ners, narrow lips, high palate and small nails.

Kyphoscoliosis is rare but has been reported in other cases. The remaining clinical features (short
stature, triangular face, large cranium, prominent forehead) and the clinical history (low birth weight
in full term infant) are typical of 3-M syndrome.

Genetic transmission and molecular pathology: 3-M syndrome is inherited as an autosomal
recessive trait. The etiology of this primordial growth disorder characterised by severe postnatal
growth restriction was recognized. The initial 3-M syndrome locus was identified on 6p21.1, and
subsequent candidate analysis of the region revealed that mutations in the cullin 7 gene (CUL7)
cause 3-M syndrome. CUL7 is a structural protein central to the formation of ubiquitin E3 ligase
that is known to target insulin receptor substrate 1 for degradation. Further autozygosity mapping
revealed a second locus located on 2g35 with mutations in the gene encoding for obscurin-like 1
(OBSL1) found to be the underlying cause. In addition, a number of patients have neither CUL7 nor
OBSL1 mutations, and exome sequencing in 3 such patients revealed that mutations in the coiled-
coil domain containing protein 8 (CCDC8) cause the 3-M syndrome. OBSL1 is a cytoskeletal adaptor
protein that was thought to play a central role in myocyte remodelling, and CCDC8 contributes in
a pathway with CUL7 and OBSL1 to control human growth.

Treatment: Is symptomatic. Special insoles are indicated in severe planovalgosity in children. In
growth period, we indicate orthosis with bending pre-stressing in cases of knock knees and braces

for scoliosis treatment. Severe cases are indicated to surgery.

Craniofacial and dental anomalies are treated by plastic and/or maxillo-facial surgeons.
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Course and prognosis: 3-M syndrome is rare and little known genetic skeletal disorder. It is prob-
able that 3-M syndrome is often misdiagnosed or not recognized because of normal mental devel-
opment, slight facial dysmorphism and good health of the patients.Adult height is in the range of
115 to 150 cm (-8 to —4 SD). Joint hyperlaxity can be the cause of hip dislocation or kyphoscoliosis.
All patients have an absence of both microcephaly and mental retardation. Intracranial vascular
anurysm can cause acute hydrocefalus. Life prognosis is normal.

Differential diagnoses

The same phenotype was described by synonyms: Dolichospondylic dysplasia, Gloomy face syn-
drome, Le Merrere syndrome and Yakut short stature syndrome.

There is aresemblance with Silver-Russel syndrome (SRS) which is characterized by a pseudo-
hydrocephalic appearance. Frequently associated features, such as asymmetry, abnormal pattern
of sexual development, mental retardation and chromosomal abnormalities, were all absent in 3-M
syndrome. On the other hand fleshy protrusion on the back of the heel are an almost universal fea-
ture in 3-M syndrome patients but not in SRS patients.

Other short stature-slender bone syndromes such as foetal alcohol syndrome, Seckel bird headed
dwarfism, Bloom’s syndrome, Mulibrey nanism and the syndrome of ,dwarfism with gloomy face”
(facial dysmorphism, very short stature, mental retardation, microcephaly) are unlikely to cause
confusion as major clinical signs of these syndromes are absent in 3-M syndrome.

X-rays are from archive of the Ambulant Centre for Defects of Locomotor Apparatus l.l.c.
in Prague, Czech Republic.
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PUVODNI PRACE | ORIGINAL PAPERS

JAK KORIGOVAT CHYBNY SRUST ZLOMENIN NOHY
A HLEZNA U DETI?

MALUNITED FRACTURES OF THE FOOT AND ANKLE
IN CHILDREN - HOW TO CORRECT?

Zwipp Hans

Center of Orthopedics and Traumatology of the University Hospital Carl Gustav Carus
at the Technical University of Dresden, Germany

ABSTRACT

In contrast to the frequency of malunited ankle fractures in 7.7 % up to 50 % [8] during childhood
especially due to Salter-Harris fractures Type 3-5 [1, 2, 7, 8], malunions and nonunions after fracture
of one of the 12 essential foot bones are seen seldomly [9-12]. Therefore exists only little knowl-
edge in literature how to correct latter ones. Because techniques how to correct malunited ankle
fractures are well known this paper focuses on secondary anatomic reconstructions of foot fractures
in children up to an age of 15 years. In all ten presented cases the main operative goal is stressed
out to restore normal biomechanical axes by different osteotomies, by lengthening or shortening,
by anatomic Lisfranc's ligament repair, but also, if anyhow possible, by anatomic restauration of the
malunited joint related to talus or navicular in order to prevent posttraumatic arthritic pain without
sacrifying joint function in a child or young adolescent.

Key words: Malunion, Nonunion, Foot, Ankle, Fractures, Childhood

INTRODUCTION

Foot and ankle fractures in children represent 12 % of all pediatric fractures [5]. According to an
own previous analysis of 128 cases of ankle and foot fractures excluding toe fractures [9] a total
of 69 ankle fractures (53.9 %) and 59 foot fractures (46.1 %) were seen in this consecutive series.
Analyzing these 59 foot fractures metatarsals were broken in 60.1 %, talus in 13.6 %, calcaneus in
10.2 %, Chopart in 8.5 % and Lisfranc in 6.8 %.

According to observations by the authors de Sanctis et al. [7] poor results in a long term study were
seen after ankle fractures (n=158) in 10.7 % after Salter-Harris (SH) - Types 3 to 5 due to significant
varus deformation of the ankle with or without leg length discrepancy of more than 1.5 cm. Lutz
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von Laer reported in his book [2] about the most frequent posttraumatic deformities of the ankle
joint like tibiofibular synostosis, varus deformation of the distal tibia and shortening of the fibula
and how to correct these. He recommends early resection of the tibiofibular synostosis as well as
resection of larger banding-bridges before age of ten years. The therefore needed interpositioning
of fat [2], rib cartilage [7] or iliac crest apophysis with perichondrium [3] is to combine with opening
osteotomies in case of premature epiphyseodesis to compensate shortening or varus deformity [2].
Berson et al. [1] saw mainly malunions of the ankle after high energy fractures and especially after
SH-Types 4 or 5 observed in 24 children with an average angular deformity of 17° (range 8-38°)
and an average leg length difference of 48 mm (range 20-79 mm). For correction they performed
14 osteotomies, 7 epiphyseodesis and two bony bar resections.

In contrast to many reports about different methods how to correct ankle deformities after
SH-fractures, corrections of malunited or nonunited foot fractures in children or adolescents are
more or less unknown in literature. Therefore this paper is written.

PATIENTS

In a personal 35 years period of foot & ankle surgery between 1978 and 1993 at the Trauma
Department of Medical Highschool Hannover and at the Trauma Department of the University
Hospital Carl Gustav Carus (Technical University of Dresden) from 1993 to 2013 a total of 5 malunions
of the ankle and 8 malunions or nonunions after foot fractures were corrected in 13 patients during
childhood and early adolescence up to 15 years.

Ankle
Posttraumatic distal tibiofibular synostosis:

This example of a sever tibiofibular synostosis in a 14 years old boy shows how dramatically short-
ening of the distal tibia occurs after premature closing of its growth plate. In this case it was due
to a 2"d degree open Salter-Harris 4 fracture of his left ankle in a bicycle accident being hit by a car
at age of 8 years. Despite correct operative treatment he deloped 6 years after injury a leg length
shortening left of 3.2 cm having a total body height of 1.83 m (father 1.98 m). This was seen (Fig. 1 a)
with additional relative overlength of the fibula and a tibial varus of 17° when he showed up the first
time at our Trauma Department in Dresden. The preoperative CT-scan (Fig. 1 b, c) showed a huge
and complete dorsal synostostis of fibula and tibia. The 5 step correction at one stage (Fig. 1 d-g)
led to an excellent 2 years outcome (Fig. 1 h-j).

Posttraumatic premature closing of the distal fibula:
If spontaneous blasting of a postraumatic partial banding bridge does not occure or the child is

already older than 10 years when showing up, lengthening of the fibula is necessary to secure
ankle stability. This is nowadays usually done by external mono-rail fixator distraction according to
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Fig. 1 Example of tibiofibular synostosis with tibial shortening and varus deformity

This rare problem was seen in a 14 years old boy after a 2"¢ degree open Salter-Harris 4 fracture of his left ankle
at age of 8 years. a: The a.p. weight bearing x-ray of both ankles shows the extreme shortening of the distal tibia
(3.2 cm) with a dramatic relative over length of the fibula and a deviation of the LTDA (Lateral Distal Tibial Angle) of
72° what equals a varus deformity of 17°. The growth plate of tibia and fibula right sided is still open, left sided more
or less closed. Clinically the total body height of the boy measures 1.83 m (fathers height is 1.98 m) b,c: coronal and
3D-CT-scan show a complete dorsal synostostis of fibula and tibia. d-g: the intraoperative situation (d) shows the
step wise radical resection of the huge synostosis through a posterolateral approach documented by fluoroscopy (e).
In a second step correcting closing wedge osteotomy of the fibula is done fixing the fibula temporarily with a k-wire
(f). For the third step of correction opening wedge osteotomy of the distal tibia is started parallel to the ankle joint
plane by opening it with a laminar spreader correcting by this 17° of varus and 2 cm of leg length (f). After harvest-
ing in a 4t step a calculated bone wedge of the ipsilateral iliac crest of 2 cm height and about 20° wedge shape in
means of overcorrection this iliac wedge and the resected one of the fibula are interposed and secured by a stable
osteosynthesis with a 5 hole LCDCP medially and a 4 hole LCDCP laterally (g).The 2 years follow up shows clinically
a1.93 m tall 16 ys old boy without leg length discrepancy, full ankle joint function and no complaints, radiologically
(h-j) some partial re currency of the synostosis, still some mild over length of the fibula but an anatomic ankle joint
reconstruction.
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Fig. 1 d-g

Fig. 1 h-j
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C f
Fig. 2 Example of a premature closing of the distal fibula.
A 9 years old girl sustained a supination-inversion trauma with some axial impact during a bicycle fall. No secure frac-
ture but a tiny fragment close to the medial fibular growth plate (a) was seen radiologically. After conservative treat-
ment she developed a premature epiphyseodesis of the distal fibula (b) with significant shortening and shifting of the
foot with talus laterally. A corrective operation with fat interposition was not successful. Therefore a one step proce-
dure was chosen. With osteotomy, interposition of a 1.8 cm bone block, positioning of a syndesmotic screw together
with an 8 hole tubular third plate, lengthening of the fibula (c, left half) in order to regain stability of the ankle fork
was achieved (c, right half). At the follow up at age of 15 years (d) the fibula appeared a little bit shorter than normal.

the llizarov-lengthening. In the presented case (Fig. 2 a-d) a one step procedure with bone block
lengthening was preferred because previous fat interposition had failed.

Posttraumatic distal tibial varus deformation:

The most common deformity after Salter-Harris type 4/5 is the development of an eccentric varus
deformation of the distal tibia like in this case (Fig. 3 a-k) of a 14 years old girl which sustained
4 years before in a horseriding injury a Salter-Harris fracture 4 of her left ankle (Fig. 3 a) being treated
by emergent ORIF (Fig. 3 b).Due to significant varus deformity of the ankle joint with an abnormous
pathological LDTA (Lateral Distal Tibial Angle) of 62° (normal 89° according to Paley [4]) with an
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Fig. 3 Example of a significant distal tibial varus deformity after operated SH fracture 4

A now 14 years old girl sustained 4 years before in a horse riding injury a Salter-Harris fracture 4 combined with lysis
of the fibula (a) and treated as an emergency case (b).When she showed up first time in our Trauma Department the
weight bearing x-rays (c) showed a deviation of the LTDA of 67° what equals a varus deformity of 22° and a varus
angulation of the fibula of 18°. The Saltzman-hindfoot view (d) visualized a normal valgus of 7° right but 20° of varus
left. According to the preoperative plan (e) a closing wedge osteotomy of the fibula was done first, followed by a 20°
opening wedge osteotomy of the distal tibia, controlled intraoperatively by fluoroscopy (f, g).The defect was filled
with a 20° wedge shaped bone block taken from the ipsilateral iliac crest together with the resected fibular wedge
fixing the tibia with an interlocking x-plate and the fibula with a 4 hole tubular third plate (h).The 1 year follow up (i-k)
before hardware removal showed clinically and radiologically anatomic realignment of axis and joint.

additional varus deformation of the fibula of 18° a one step procedure was planned (Fig.3 e). By
opening wedge osteotomy of the distal tibia, closing wedge osteotomy of the fibula, each per-
formed in the centre of rotation and angulation (CORA) according Paley [4]) all planes of deformity
could be corrected by interposition of an autologous bone wedge from the ipsilateral iliac crest
and the harvested fibular wedge,stable osteosynthesis was performed in the last step with an
interlocking x-plate medially and a tubular third plate laterally (Fig. 3 f-h). By this complex one step
procedure safe bone healing and permanent correction of all axes clinically and radiologically were
achieved, the pain around the medial ankle gutter was overcome (Fig. 3 i-k).

Talus

Because the talus is articulating at three levels i.e. in the ankle, the subtalar and the talonavicular
joint the goal of a secondary anatomic reconstruction is always to save as many joint levels as
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Fig. 3 i-k

possible. Secondary anatomic reconstruction of malunited or nonunited talar fractures in childhood
or adolescence are not reported in literature, but in only two own cases [12]. One of these cases
of a talar malunion Type 1 according to our classification [11] is illustrated in detail in this paper
(Fig. 4 a-l). It concerns a 15 years old girl which sustained 9 months before a primarily overlooked
talar body fracture (Fig. 4 a-c), which was operated three months after trauma, but failed (Fig. 4 d).
When this girl came after another 6 months at our Trauma Department with a not healed and
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Fig. 4 Example of a malunited talus

This example of a 14 years old girl after ankle trauma during school sports teaches us how important it is to accept
always only perfectly done x-rays of the ankle in two planes. Because no fracture was seen a.p.(a) a varus stress view
of the ankle was done to exclude fibular ligament rupture (b). With no signs of instability the girl was treated as “dis-
torsion”. Complaining of persistent pain at least after 3 months (c) x-ray was repeated and a significant dislocation
of the central talar fracture was seen. In order to minimize surgical trauma a posterolateral approach was chosen by
the surgeons (d, e). But they underestimated the time of fracture elapsed and did not know that without a bilateral
approach anatomic reduction never would become possible. Therefore at least 9 months after injury the meanwhile
15 years old girl was sent with an Allgéwer-apparatus, atrophic calf and a swollen painful ankle (f, g) to our Trauma
Department. By using now a bilateral approach together with percutaneous screw removal intraoperatively sufficient
cartilage at level of the ankle joint was seen but completely cartilage damage at level of the subtalar joint. Therefore
anatomic reduction of the talus in relation to the ankle joint became possible, but fusion of the subtalar joint was nec-
essary in the same operation. The 10.5 years follow up (h-l) showed radiologically an anatomic reconstruction of the
talus without any postraumatic arthritis of the ankle joint, a perfect hind foot axis was seen and clinically a complete
normal foot function without any complaints.

a failed operative attempt, what usually minimizes the long term outcome of secondary anatomic
talar reconstructions [12], it was nevertheless possible to reconstruct the talus anatomically through
a bilateral approach restoring the ankle joint but fusing the subtalar joint because of the complete
destroyed cartilage of the posterior facet. Despite time elapsed of 9 months and failed operation
before the long term result of 10.5 years after saving the ankle joint, reorientating the talonavicular
joint axis and fusing the subtalar joint in correct alignment, was excellent (Fig. 4 h-I).
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Fig. 4 h-i

Calcaneus

Because remodelling of the calcaneus after conservatively treated calcaneal fractures in child-
hood is so strongly given and severe fractures are regularly operated since the 1980ies, second-
ary anatomic reconstruction of a malunited calcaneus is unusual not requested. Even subtalar
fusions which are done frequently in adults are never performed in children at our unit with the
one exception as illustrated in this case of a 15 years old girl (Fig. 5 a-k). The very rare indication
for such a reorientating triple arthrodesis in a young adolescent was in larger parts given by the
painful pes equinovarus due to the soft tissue sequelae of alower leg and foot compartment
syndrome than to the malalignement of the calcaneus with posttraumatic calcaneocuboidal
arthritis. Deformity and arthritis developed after an overroll trauma of the left leg and foot with
complex open ankle, talus and calcaneus fractures together with an additional compartment
syndrome at age of 11 years. Without an early free flap coverage using a latissimus dorsi flap the
young girl would have lost her lower leg very early. This also allowed now a secondary reconstruc-
tion in means of a reorientating triple arhrodesis which had to be done exclusively from medially
because of critical soft tissues laterally.

27 | LOCOMOTOR SYSTEM vol. 26, 2019, No. 1 / POHYBOVE USTROJI, ro¢nik 26, 2019, ¢. 1



Fig. 5 Example of a malunited calcaneus after open, serial fractures of the fibula, talus, calcaneus, metatarsals, skin
defects and concomitant compartment syndrome of leg and foot

An 11 year old girl sustained an overall trauma by car with second degree open serial fractures with additional skin
defects and compartment syndrome of the lower leg and foot receiving therefore relative early a free latissimus dorsi
flap to prevent below knee amputation. At age of 15 years the sequelae of the sustained compartment syndrome had
lead to a contract and painful pes equinovarus showing necrotic muscles of the deep flexor compartment in the MRI
(a) which led together with the serial fractures to an extremely supinated and inverted left foot. This deformity is well
seen in the standardized weight bearing x-rays (b,c,d) together with signs of malalignement of the fibula, posterior
talus, calcaneus and posttraumatic arthritis in the lateral ankle gutter and in the calcaneocuboid joint. Because of criti-
cal soft tissues laterally (e) with large areas of poor skin over the lateral calcaneus and cuboid where previously skin
defects were covered only by mesh grafted skin a lateral approach for the needed triple arthrodesis was not possible.
Therefore 3D-models of the foot (f,g) were prepared before reconstructive surgery to plan how to do a reorientating
triple arthrodesis with different bone blocks exclusively from a medial approach (h,i). The early postoperative mirror
print documentation (j) showed a well corrected hind foot and realigned mid foot with a remaining short foot syn-
drome due to the sustained compartment syndrome. Good ankle function at the 1 years follow up (k).

Chopart

Fractures, dislocations and fracture-dislocations of the Chopart's joint are classified as transtalar,
transnavicular, transcalcaneal, transcuboidal or transligamentous lesions,which are often com-
bined [10].

Transtalar
The presented case (Fig. 6 a-j) equals a nonunion after a transtalar fracture-dislocation of Chopart's

joint or a nonunion + partial AVN (Type 3) of the talus [12]. A 15 years old boy sustained a severe
transtalar Chopart's fracture-dislocation in a bicycle accident 11 months before which was treated
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Fig. 5 f-k

only by an external fixateur without recognizing the underlying problem. Because of painful
limping and grotesque deformation of the ankle and foot alignment (Fig. 6 g, h), he was admitted
to our Trauma Department. Only by CT-scanning the amount of dislocation between the talar neck
and head became visible with almost 90° of angulation (Fig. 6 b, see red arrow) between the exter-
nally rotated talus and the remaining talar head fixed to the medialized navicular bone and foot. This
explained the “no chance of union” and the very strange clinical ankle and foot deformity (Fig. 6i).
The different CT-slices showed additionally significant areas of avascular necrosis (Fig. 6 b, see black
stars). Despite partial AVN and the long standing dislocation for 11 months the goal of the recon-
structive procedure was to reorientate the whole foot, to achieve bony healing and if possible, not
to fuse the functional important talonavicular joint. By using a planned bilateral approach anatomic
reduction became step wise possible, by mobilizing the talus and foot once from lateral, once from
medial, performing at least some local bone grafting and internal screw fixation (Fig. 6 ¢).The one
year follow up showed in different CT-scans (Fig. 6 f) perfect realignment and healing of the talar
nonunion. Also recovery of AVN was seen in MRI (Fig. 6 e) and normalizing of footprints (Fig. 6 g,h)
as well as clinical realignment of ankle and foot shape (Fig. 6 i,j).

Transnavicular

Malunions or nonunions of the navicular bone are mainly seen in adults. Therefore the presented
nonuniun of the left navicular bone in a 13 years old boy is a rare entity. He twisted his foot during
school sports, had some x-rays but was diagnosed and treated as “distorsion”. Developing dete-
riorating pain, limp and significant hind foot valgus deformity (Fig. 7 a, b) he was sent to our unit
6 months after injury. Seeing intraoperatively that there was not normal, but still enough cartilage
over the two main navicular fragments and at the talar head (Fig. 7 ¢) anatomic reconstruction was
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Fig. 6 Example of a nonunited transtalar Chopart's fracture-dislocation

A 15 years old boy sustained a severe transtalar Chopart-dislocation fracture in a bicycle accident before. a: As seen
in the plane x-rays taken 11 months after trauma, the severe injury was treated only by external fixation (see white
arrow) not recognizing the amount of dislocation between talar neck and rest of head (see red arrows). b: Only by
CT-scanning the amount of dislocation between talar neck and head with almost 90° of angulation ( see red arrow)
between the externally rotated talar body with neck and the remaining talar head fixed to the medialized navicular
bone and foot became clear. In addition to the visualization of a significant nonunion between the peripheral talar
head and talar neck a high amount of partial avascular necrosis (see black stars) became obvious. c: Only by a bilat-
eral approach from medial and lateral it became step by step possible to reduce the long standing and very hard to
mobilize dislocation, fixing at least the talar head after local bone grafting anatomically with two titanium compres-
sion screws towards the talar neck and body, securing the reduction by a transarticular k-wire for 6 weeks. d: The one
year follow up x-ray shows complete bony healing with some signs of talonavicular arthritis, the MRI (e) visualizes
recovering of partial AVN with artefacts caused by the 2 screws. Additional different CT-scans (f) document the perfect
realignement of the talus and the hole rearfoot with healing of the talar nonunion and almost complete recovery of
the partial AVN. g,h: The highly pathological foot pressure analysis preoperatively (g) has normalized at the1 year
follow up control (h) as well as the clinical deformity of the right ankle and foot, before (i) and after correction (j).

decided to avoid fusion of the functional important talonavicular joint in this young boy. Therefore
the nonunion area was cleaned, local bone grafting done and anatomic reduction and stable fixa-
tion with three titanium compression screws was achieved (Fig. 7 d,e). The follow up after one year
just before screw removal showed radiologically perfect healing of the navicular, realignment of the
talometatarsal axis (Fig. 7 f) and a clinical good function with pain free walking.
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Fig. 6 d-f

Fig.6 g-j
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Fig. 7 a-f Example of a nonunited transnavicular Chopart's fracture-dislocation

a: The plain radiographs show 6 months after trauma a nonunion of the navicular bone with 12° of medialization of
the talo-metatarsal axis. It developed in a 13 years old boy who sustained 6 months before during school sports an
overlooked transnavicular Chopart’s fracture dislocation. b: the hindfoot turned meanwile into a significant valgus
due to pathomechanics in the talonavicular joint and the weekend posterior tibialis muscle.Due to deteriorating
pain, limp and significant hindfoot valgus deformity a clear indication for corrective surgery was given.Seeing intra-
operatvily that there was not normal but still enough cartilage over the two main navicular fragments and over the
talar head (c,d) anatomic reconstruction was decided to avoid fusion in the young boy.Therefore the nounion area
was cleaned, local bonegrafting done and anatomic reduction with the help of a mini-distractor achieved and stable
fixation with three titanium compression screws done (e). At the one year follow up (f) just before screw removal
the weightbearing dorsolpantar view shows perfect healing of the navicular with complete realignement of the
talometatarsal axis.
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Fig. 8 a-1 Example of anatomic repair of Lisfranc's ligament in a 15 ys old olympic gymnast

a: plane radiographs show some little amount of separation between cuneiform 1 and the base of the second meta-
tarsal bone indicating a subtle injury of Lisfranc’s joint b: The MRI shows rupture of Lisfranc’s ligament (see yellow
arrows) c¢: The dorso plantar weight bearing x-ray view of both feet as golden standard shows very precisely the
significant but meanwhile 6 weeks old instability of the medial Lisfranc joint. d: The initial exploration of the medial
Lisfranc joint shows with the help of a mini-laminar spreader how unstable the second metatarsal base is in relation to
the first cuneiform bone, identifying a torn Lisfranc ligament in the depth. The nearby strong extensor hallucis longus
tendon (see black star) induced the idea for a new operation technique. e-j: Drilling holes into the second metatarsal
base and the cuneiform 1 and taking a 6 cm long, half string of the extensor hallucis longus tendon is taken, fixed with
a suture and pulled through the bony tunnels while first cuneiform and second metatarsal base are kept tight with
a clamp. After suturing the transplanted tendon tightly the anatomic substitution of the Lisfranc ligament is secured
by 4 screws for 8 weeks k,I: The one year follow up shows radiological an absolute stable Lisfranc joint and clinically
full range of foot function. A new operative technique was inaugurated by this case.

Lisfranc

Lisfranc’s fracture-dislocations or subtle injuries with rupture of the biomechanical important
Lisfranc's ligament occur usually in adults. The presented case is related to a 15 years old female
gymnast who trained at the time of injury for the olympic games in China. Because of bad landing
from the parallel bars she twisted her right foot developing significant pain which was initially not
explainable by plane radiographs (Fig. 8 a). MRI (Fig. 8 b, yellow arrows) gave some hints of a rup-
tured Lisfranc's ligament. At least rupture and significant instability was clearly proven when a dor-
soplantar weight bearing x-ray view of both feet was made in our unit, meanwhile 6 weeks after
injury (Fig. 8 ¢, white arrow). Because of the high level athletic gymnast and her young age it was
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Fig. 8 d-I
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desirable not to fuse parts of the Lisfranc joint but to substitute the Lisfranc’s ligament anatomically.
With this new operative technique which was developed in this special case, biomechanical stability
and full function of the foot should be regained. This goal was achieved by using a 6 cm strip of half
of the extensor hallucis longus tendon just seen in the middle of the necessary approach (Fig. 8 d-i).
The 4 placed srews (Fig. 8 j) should stay for 8 weeks to keep the reduced bones together and to
garantee save ligament healing. The one year follow up shows in the dorsoplantar weightbearing
x-ray (Fig. 8 k) an absolute stable Lisfranc joint, the photos (Fig. 8 I) document full foot function of
foot and ankle. The young athlete was complete pain free and started to train already 3 months after
the operation for the next world championship.

Metarsals

Corrections of malunited or nonunited metatarsals are usually seen only in adults, never in childhood
but exceptional in adolescence like in this illustrated case of a now 16 years old girl which sustained
a serial fracture of her left metatarsal shafts 2, 3 and 4 one year before at age of 15 years caused
by a horse riding injury. Under conservative treatment the 4t metatarsal healed perfectly, the 3t
metatarsal healed malunited with significant plantar tilt (Fig. 9 a-c) and the second metatarsal with
a painful nonunion. Therefore a stable 4 hole osteosynthesis with a compression plate for the second
(Fig. 9 d,e). A deflecting osteotomy of the third metatarsal was performed through one dorsal longi-
tudinal incision using an interlocking little titanium LCDCP for save bone healing (Fig. 9 f-i). Already
after 4 months (Fig 9 j) both, the metatarsal malununion and the nonunion were healed.

Complex foot malunions combined with a poor soft tissue envelope

This tenth example (Fig. 10 a-i) of a complex foot deformity in aten years old turkish boy who
survived an earthquake in Anatolia at age of six years is shown, how important a normal soft tissue
envelope of foot and ankle bones is for normal bone growth, joint and tendon function as well as for
alignment of the toes. Furthermore this example stresses out how important it is to avoid correcting
fusions in a growing skeleton using only osteotomies to realign and balance malunited fractures
of the Chopart and Lisfranc area. Because initial x-raxs of the boys foot were missing when he was
saved from the heavy stones which were fallen on his left foot, first x-rays were done in our unit as
weight bearing views lateral and dorsoplantar, taken 4 years later at age of ten years (Fig. 10 a).
They give us just an imagination of what happened 4 years before. Probably the navicular and the
cuboid bone as well as the three cunei forms were broken leading to an extremely pronated foot
with plantar tilting of the talus, with remnants of the navicular, cuboid, and cuneiform bones. How
much the extreme scars of the skin (Fig. 10 b) caused by hot coals, which were applied by the help-
ing neighbours in order to minimize pain when saving the boy after earthquake, were additionally
responsible for the severe foot and toes deformity, became never clear because of too little knowl-
edge of the initial trauma. The most important goal of the planned reconstructive surgery was first
to take off all the extremely scarred skin to substitute it with a free latissimus dorsi flap by the plastic
surgeon. But secondly to do in the same operative session after skin resection and before cover-
age with the flap an adducting, closing wedge osteotomy of the malunited cunei forms using this
wedge as a graft for lengthening the calcaneus according to Evans (Fig. 10 c,d,e). After 3 months
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Fig. 9 a-j Example of metatarsal malunion and nonunion

a: The lateral weightbearing x-ray of the left foot shows clearly (arrow) the nonunion of the second metatarsal b: The
metatarsal head projection under weight bearing shows significant plantar tilting of the left 3rd metatarsal head due
to malunion c: The dorsoplantar weight bearing x-ray shows in addition the malunion of the third metatarsal in means
of varus adduction towards the second. The hypertrophic nonunion of the second metatarsal is seen as well as signs
of normal union of the previously as well broken fourth metatarsal. d, e: Through a longitudinal incision between
second and third metatarsal at first a stable osteosynthesis with a 5° bowed 4 hole compression plate is performed
without touching the hypertrophic nonunion of the second metatarsal f-i: In the second step osteotomy of the third
metatarsal is done by taking a 2 mm plantar based wedge out just for deflecting correction and fixing the metatarsal
with an interlocking little titanium LCDCP for save bone healing. j: Already after 4 months both, the metatarsal mal-
union and nonunion are healed.

the foot was already well aligned (Fig. 10 f,g) except the toes, which should be corrected in a sec-
ond step half a year later. Because the little patient did not show up with his parents for a longer
period they were asked for a follow up control which was realized at least 4 years after the complex
interdisciplinary correction (Fig. 10 h,i). Astonishingly the now almost 14 years old boy was wearing
normal sports shoes, took part in school sports, had not any complaints and showed radiologically
and clinically an almost normal foot.
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Fig. 9 d-i

Fig.9j
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Fig. 10 Example of complex foot malunions combined with a poor soft tissue envelope
This extraordinary case report of a complex foot deformity in a ten years old turkish boy is described extensively in
the text above as 10t example how to treat malunions in children.
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Fig. 10 h-i
DISCUSSION

Observing all ankle and foot fractures in a study of a consecutive series (n=128) excluding the very
frequent toe fractures [9] ankle fractures occur slightly more often (54 %) than foot fractures (46 %).
Nevertheless in a total malunions in childhood are rare, and if seen they are much more related to
the ankle than to the 28 foot bones. Malunions of the ankle are mainly observed after Salter-Harris
fractures type 4 and 5 [1,2,4,7,8] but they are seen also in types 2 and 3 [7,8]. They may occur in all
types, if reduction has not been anatomic [8]. The average age suffering from an acute SH fracture
type 3 and 4 is 10 years, usually caused by supination-inversion trauma leading to disturbances of
growth in 7.7 - 50 % [8].

CONCLUSION

The goal of this paper was to show that secondary anatomic reconstruction of malunited or nonunit-
ed fractures of the foot is much more important in children and adolescents than in adults because
the regained joint function has to work in a much more longer period of life expectancy. Because in
literature corrective surgery after malunited ankle fractures is shown frequently the impact of the
underlying report is focused on reconstructive surgery due to malunions and nounions after foot
fractures in children. In all shown 10 cases the main operative goal has been to restore anatomy and
normal biomechanics. This is achieved not only by realigning the axes of foot and ankle via osteoto-
mies but also by anatomic restauration of the malunited joint preventing by these posttraumatic
arhritis and avoiding as well fusions in a still growing skeleton. This is most important for malunions
and nonions of the talus because this essential foot bone is involved in three joint levels. Only in
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case

of salvage fusion is done, but if fusion of a joint is unavoidable, it has to be done in a way which

follows all anatomic axes of the ankle and the foot respecting by this normal biomechanics.
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ABSTRACT

Background: All over Europe the Vojta therapy is an acknowledged method and is commonly used,
especially in Germany. Despite that, there is lack of scientific proof of this concept’s efficacy.

Objective: A standardized assessment was used to document the restriction in head rotation and
the convexity of the spine in both, the prone and supine position before and after the eight weeks
of therapy. A minimum of four points mean reduction in congenital muscular torticollis within the
Vojta group and a comparison of the cumulative score difference of the two groups were analyzed
to evaluate the efficacy of Vojta therapy.

Method: Vojta was compared to general physiotherapy aiming for improvement in congenital mus-
cular torticollis. Therefore n = 37 infants diagnosed with torticollis were randomized into two groups
and treated accordingly. The children received two treatments per week. In addition, their parents
were trained and asked to continue the routine four times per day. Three blinded assessors were
assigned to analyze the 74 videos to evaluate the efficacy through pre- and post-test comparison.

Results: The minimum of four point mean for clinical relevance was achieved by both the interven-
tion as well as the control group. Based on the findings of the three assessors Vojta showed signifi-
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cantly (p .006) better results in reducing congenital muscular torticollis in within-group comparison
after the treatment period.

Conclusion: Provided that Vojta therapy is starting within the first four months of life it reduces
congenital muscular torticollis significantly more than general physical.

Key words: Asymmetry, Congenital muscular torticollis, Paediatrics, Physical therapy, Physiotherapy,
Vojta therapy

INTRODUCTION

Infantile scoliosis is a connate, idiopathic, postural aberrancy which is shown in a constant asym-
metric pattern in spontaneous motor activities in infants (1). The most mentioned cause for this is
an asymmetric fixation, often enhanced by mechanisms throughout birth (7,9,11). This is probably
the most common reason for the cause of congenital muscular torticollis (CMT). Other causes for
asymmetry are for instances, neuromuscular or skeletal disorders which disqualified patients for
participation in this study (1,3).

Numerous publications analyzed torticollis myogenes, which is one feature of infantile postural
asymmetry. This study though deals with all spinal sensations in infantile postural asymmetry.

Related findings of torticollis such as hip dysplasia, plagiocephaly, hypertone or myogelosis of the
sternocleidomastoid muscle or subluxation of the atlanto-axial joint were presented in just a few
studies (6,7,8,17).

Preventive and curative treatment was used since torticollis is ranked number four in infant’s pathol-
ogies (4). To avoid secondary impairments as for instance the transformation of a scoliosis into
arigid form (16) this study evaluates the efficacy of Vojta therapy in congenital muscular torticollis.

Canale, Griffin and Hubbard (n = 57 children with a follow up of 18.9 years) as well as Binder et al.
(n = 85 children with a follow up 13 years) report in their retrospective studies that in connate torti-
collis scoliosis has a prevalence of 12 % and 30 % (2, 5) within which participants received individual
and various physical therapy or surgery treatments. Another retrospective study from 1994 (n = 624
children with a follow up of seven years) reported a scoliosis prevalence of only 3 % if the physical
therapy started within the first months of life (6).

The correlation of the following procedures and infantile postural asymmetry was hardly evaluated
or in some cases not evaluated at all:

a) Spontaneous remission
b) Physical therapy
c) Osteopathy according to Still or Sutherland
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Points a) and b) are based on empirical research and are practiced due to the subjective opinion
of the referring paediatrician. Waiting on spontaneous remission is very common since the risk of
a fixation of infantile postural disorders is underestimated and since the efficacy of therapy forms is
not scientifically proven yet. Nonetheless Vojta therapy is established. The efficacy of Osteopathy in
infantile postural asymmetry was first proven by Philippi et al. (14,15) in 2006.

MATERIAL AND METHODS

In this single-blind, monocentric randomized controlled trial (RCT) two parallel groups were treated
twice a week for 45 minutes each for eight weeks at the physical therapy department of the Frankfurt
Social Pediatric Centre (Germany). In addition to that, the parents of the children were trained so
that they could treat their children with the same methods that they received at the professionals
four times a day with a maximum of 20 minutes each. Both groups received adequate treatment.
Thus, the ethics review committee had no objection for the realization of this study. Patients in the
intervention group received Vojta therapy phase 1 and 2 in crawling and turning triggered by the
activation of special reflex locomotion points. Contents of therapy in the control group were han-
dling (including treatments on the womb), positioning and gymnastics. This involves physiotherapy
to find symmetry (e.g. facilitation of hand-hand coordination, hand-mouth coordination, etc.) as
well as infant massage according to Vimala Schneider-McClure. Those treatments are known to be
useful in the treatment of congenital muscular torticollis.

The analysis of therapy efficacy was realized by blinded evaluation of the degree of congenital
muscular torticollis using the standardized video-based analysis (14) before and after the eight
weeks of therapy. The three neutral assessors were blinded related to group affiliation as well as to
whether this video was taken before or after treatment. The three assessors were experienced physi-
cal therapists working in different pediatric hospitals in Hessen or Rhineland-Palatinate, Germany.

This study is aiming to explore whether Vojta therapy has a visible effect (> four points change in
the asymmetry score) on children with CMT and whether the effects are better compared to the
control group.

As a secondary outcome, the following question was worked on: Is there a difference in the effec-
tiveness of the treatment by prone or supine position?

37 infants aged eight weeks met inclusion criteria for this study. Patients were chosen from Frankfurt
and surrounding areas having a referral by pediatric physicians within the same area because of
Congenital muscular torticollis or Postural asymmetry. Furthermore, a physician at the Pediatric
Centre decided whether infants met the inclusion criteria (tab. 1) parents were informed in detail.
After an informed consent of the parents was obtained, their infants could participate in the study.
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Inclusion criteria

® Congenital muscular torticollis diagnosed by pediatrician

® Minimal 12/24 points in the pre video score

® 6 to 8 weeks (post-term age)

® Parents must be familiar with the German language

® Written informed consent was obtained

Exclusion criteria

® Infant has significant underlying disease

® A treatment before or during the study according to other concepts

® Extreme pelvic obliquity (ICD-10 M.95.5) makes video analysis impossible

® Gestational age below 32 weeks

Table 1: Inclusion and exclusion criteria’s

The patients in the intervention group received the first and second phase turning, and crawling
based on Vojta's method (reflex locomotion). Patients in the control group received techniques
opposing their preferred posture. The two groups received 45 minutes of therapy. Parents attended
the therapy sessions to be able to practice at home with their children using the same techniques
as shown in the session four times a day. This required a basic ability to speak German and good
compliance from parents. Physical therapist at the Centre of Developmental Neurology trained
the parents in the different techniques and controlled the ability of the parents in practicing the
techniques every week. Parents of infants assigned to the intervention group were trained only by
certified Vojta therapists.

Parents could quit the participation in the study or change to the other group whenever they
wanted without justifying their decision. Notably no protocol violations as for instance dropouts or
changing of group affiliation took place.

This is especially exceptional since the Vojta method can be quite challenging and stressful for par-
ents due to the screaming of the child.

Reference data for the estimation existed from an elder study (13) and was now performed with
nQuery Advisor and SAS/IML software. For a power of 80 fifteen children were needed for each

group.

44 | LOCOMOTOR SYSTEM vol. 26, 2019, No. 1 / POHYBOVE USTROJI, ro¢nik 26, 2019, ¢. 1



Intention-to-treat was used for evaluation and the theses were tested on a statistical significance of
0.05 with univariate and multivariate statistics. Aiming to objectify the individual degree of postural
asymmetry Philippi et al. created a standardized video documentation method for the degree of
asymmetry as well as a scoring system (14,15). Convexity of the torso and head-rotation are repre-
sentative evaluation for the postural asymmetry. It results in a scale from asymmetric to symmetric
(one to six points). Thus, the possible scoring range is set with a maximum 4 x 6 = 24 points standing
for maximum asymmetry and a minimum of 4 x 1 = 4 for symmetry.

Those four scoring criteria are:

® Convexity of the torso in supine position
® Head rotation in supine position
® Convexity of the torso in prone position
® Head rotation in prone position

Most of the children couldn’t turn their head. That's what Philippi‘s asymmetry scale divides into
different levels. Predilection would be level 3-4 and fixed would be 5-6. The three assessors were
trained for hours using a manual for scoring and a training video.

A change of four points — increase or decrease - (out of 24) is expected to be of minimum clinical
relevance. Thus, proving the effect is only possible by having a median improvement of at least four
points on the mentioned scale.

If drastic side effects regarding interventions had appeared the committee of ethics at the Martin-
Luther-University Halle-Wittenberg, which permitted the realization of this study, would have been
informed.

The study was conducted over a four-year period. Information letters as well as a personal conver-
sation were used to inform pediatricians in Frankfurt about this study. Paediatrics who diagnosed
congenital muscular torticollis in the infant’s screening U2 / U3 referred those children to the Social
Pediatric Centre. After the eight weeks of therapy pediatrics were informed about the course of
therapy procedure and received recommendations for further proceedings via mail. In exceptional
cases information was given by telephone.

RESULTS

The almost identical baseline criteria demonstrate an adequate randomization (tab. 2).

A univariate ANOVA between the groups was conducted with respect to the sums of the assess-
ments of all 3 assessors over the 4 items. The mean difference was -8.87 points (95 % Cl = [-15.03;
-2.72], reference: control group). The reduction in asymmetry in the intervention group was sig-
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Characteristics Intervention group Control group

(n=19) (n=18)
Mean (SD) age, weeks 7.16 (.77) 7.61(.61)
Sex, male / female, n 16/3 10/8
Mean (SD) growth, cm 51.50 (3.4) 50.38 (3.3)
Plagiocephaly, n 16 9
Twin birth, n 1 3
Mean birthweight, g (range) 321 (2360-4390) 3101 (1530-4310)
Mean asymmetry score points (SD) 18.47 (1.72) 18.35 (2.06)

n = infants; SD = standard deviation; cm = centimeter; g = gram

Table 2: Baseline demographic and clinical characteristics

nificantly greater than the one in the control group (p = 0.006). All children had a benefit from the
therapy, no matter how strong the asymmetry to t; was.

A multivariate analysis of variance (MANOVA) was conducted with item as the dependant variable
to reveal differences in the reduction of asymmetry between the therapy form, time, and scorers.
It is shown that due to the treatment reduction in asymmetry in the intervention group (n = 19)
is significantly lower than the values found in the control group (n = 18) (interaction effect time x
therapy form, p = 0.025).

The reduction of minimum amount of four points on the scale has been reached by both the inter-
vention croup as well as the control group. In detail the intervention group showed significantly
better results than the control group in both supine position scorings from assessment point t, (pre)
compared with t, (post) (tab. 3).

Head rot. Head rot. Spinal Spinal Head rot. Head rot. Spinal  Spinal
inpron inpron column column insup insup column column

t t, in pron in pron t t, insup  insup
t, t, t t
Intervention  5.16 2.97 411 2.65 5.19 2.44 4.02 2.67
groupn=19 SD.75 SD1.18 SD.97 SD1.06 SD.72 SD.93 SD1.01 SD1.13
Control 5.24 3.52 411 3.15 4.98 341 4.02 3.48

groupn=18 SD.85 SD.97 SD1.03 SD1.19 SD1.04 SD1.17 SD1.13 SD1.34

Table 3: Pre - post comparison (t; - t,)

The mean change in head rotation in supine position (p < .001) and the mean change in spinal
convexity in supine position (p .011) clarify these results (fig. 1 and 2). Improvements in postural
symmetry in prone position were obvious but not statistically significant (fig. 3 and 4).
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Fig. 1 Head rotation in supine
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Fig. 4 Spinal convexity in prone
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DISCUSSION

The significant changes in supine position of the intervention group compared to the control group
might have been affected by the fact that first phase reflex turning task was exercised more than
other tasks. Parents reported that they found it easier to use this starting position. Based on the
forming stimulus infants with deformational plagiocephaly improved and achieved symmetry. The
assessment for the improvement of plagiocephaly only took place visually. The researcher have had
no resources for anthropometric measurement and also no radiologist.

Clinically relevant changes in the control group indicate that there is an effect of techniques other
than reflex locomotion techniques in improving postural asymmetry as used in centres not offering
Vojta therapy. Nonetheless this therapy showed statistically significant improvements compared
to the control group. Using common techniques in improving congenital muscular torticollis was
necessary since a “Vojta vs. Placebo” RCT study design would have not been permitted by the ethics
review committee.

In 2008 Philippi (13) showed that in the placebo group a mean spontaneous remission of 1.2
points on the asymmetry score was found after four months. The degree of asymmetry in her study
(M 14.2) though was less intense then in this study (M 18.5). Using Philippi’s score as a reference
for spontaneous remission, in this study we would have had to wait probably for 23.3 months until
reaching an asymmetry score of 11.5 which is defined as the score not needing intervention (fig. 5).

Spinal convexity in prone

- IN)
* o
=3 =)
S S

Asymmetry score (points)
)
3

14,00+

12,00

10,00+

1 2
Time (t-| = tz)
— Vojtagroup — Control group
— Sham treatment (Philippi et al., 2006)

Fig. 5 Spinal convexity in prone
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Itis open to discussion whether parents have enough patience to tolerate a postural asymmetry like
this for almost two years or not.

Imposition due to the therapy was accepted by the infant’s parents. On a questionnaire parents
reported no changes in infants screaming in relation to the amount of therapy time spent. This was
the case even though the techniques in the two groups differed great. No significant correlation
could be found between the amount of time spent in therapy per day and the change in infants
screaming in both groups (Chi® after Pearson .297). Contrary to the requirements parents only
trained in average twice a day with their children. This median is related to both study groups.

CONCLUSION

This study proved the efficacy of reflex locomotion therapy according to Vojta on congenital muscu-
lar torticollis. It also showed that the screaming of the infants within the therapy was not as burden-
some for the parents as previously expected. None of our children needed surgical treatment. After
the intervention period the girl with the highest score received Botox injection into the affected
sternocleidomastoid muscle.

Our comparison with the placebo group as shown by Philippi is not valid but is interesting regarding
the often-propagated spontaneous remission. The data of this study might indicate advantages for
early physical therapy interventions within the first four months of life. Therefore, further research
is necessary.
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PUVODNI PRACE | ORIGINAL PAPERS

SYNDROM KARPALNIHO TUNELU - OPERACNI LECBA
FORMOU OTEVRENE DEKOMPRESE

CARPAL TUNNEL SYNDROME - OPERATIVE TREATMENT
USING OPEN CARPAL TUNNEL RELEASE

Funda Jifi

Ortopedicka ambulance, Stredisko zdravi Dobfis, CZ

ABSTRAKT

Uvod: Syndrom karpélniho tunelu (SKT) je nejb&znéjsim Gzinovym syndromem s udavanym vysky-
tem v populaci 5-10 %. Vzhledem k rostouci primérné délce Zivota, starnuti populace, cetnosti
chorob v pfi¢inné souvislosti se SKT Ize o¢ekdvat v blizké budoucnosti vzestupny trend vyskytu. Pro
zdanlivou jednoduchost je Iécba SKT provadéna na mnoha pracovistich. | pres vyse uvedena fakta je
vsak i v soucasné dobé celd fada otézek nevyresena, a to nejen v etiopatogenezi, ale i v diagnostice
a terapii SKT.

Material a metodika: Autor se zabyva diagnostikou a l1é¢bou SKT od roku 1993, kdy v obdobi let
1993-2018 proved| na ortopedické ambulanci Dobfi$ celkem 876 operaci (otevienych dekompresi),
v retrospektivni studii zaloZzené na vedené dokumentaci vyhodnotil ¢ast tohoto souboru z obdobi
od ledna 2013 do prosince 2018.

Vysledky: Soubor zahrnuje celkem 259 provedenych operaci otevienym zplisobem, u 186 pacientt
(82 muza, 104 zen, 152 vykonu vpravo, 107 vykon( vlevo, u 78 osob vykon oboustranny, 108 osob
vykon jednostranny). Vékové rozhrani souboru bylo v intervalu 30-91 let s primérnym vékem
62 let. Z komplikaci se vyskytly 4krat porucha hojeni rany (2 povrchni infekty, 1 povrchni dehiscence,
1 hypertrofickd jizva), 2krat pretrvavani parestezii po dobu nékolika tydn( po vykonu. Ani jednou
nedoslo k tepennému krvaceni ¢i poranéni Slach flexorG. Pozitivné hodnotilo vysledek operace
(odstranéni parestezii, zejména klidovych, obnoveni citu, jemné motoriky) 95 % operovanych paci-
entl. U zbyvajici 5 % pretrvavaly mirnéjsi parestezie delsi dobu po vykonu. Dal$im ddvodem byla
nespokojenost s jizvou (vzhled, palpacni bolestivost), pretrvavani bolesti v oblasti zpésti a tenaru.
Relativné Spatné vysledky Ize obecné ocekévat u pacientu s jiz rozvinutou atrofii tenaru.

Diskuze: Uvedené vysledky jsou srovnatelné s udaji publikovanymi v literatufe. Pficinu relativné
vysoké Uspésnosti vykonu lze spatfovat ve spravné diagnostice i rutinné provadéné operacni
technice. Podrobné jsou probirany vyhody a nevyhody otevienych a endoskopickych vykond, jejich
srovnani véetné dosahovanych vysledka.
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Zavér: | pres povsechny rozvoj mini invazivnich a endoskopickych operac¢nich metod zlstéva ote-
viend dekomprese karpélniho tunelu stale zlatym standardem, pfi spravné indikaci a provedeni
pfindsi minimum komplikaci a vyborné vysledky.

Kli¢ova slova: karpalni tunel, nervus medianus, opera¢ni technika, uvolnéni karpalniho tunelu

ABSTRACT

Introduction: Carpal tunnel syndrome (CTS) is the most common entrapment syndrome with
5-10 % incidence in the population. On account of rising life expectancy, population ageing and
increase in diseases contributing to CTS, even higher incidence is to be expected in future. Due to
relative simplicity operative treatment of CTS is performed by many surgeons. In spite of the facts
mentioned above there are still many unanswered questions not only in ethiopathogenesis but also
in diagnostics and therapy of CTS.

Materials and Methods: Author deals with CTS since 1993, at Department of Orthopaedics Surgery
in Dobfi$ he performed 876 CTS operations — open carpal tunnel releases (OCTR). In retrospective
clinical trial 259 operations conducted from January 2013 to December 2018 were evaluated. Data
were extracted from patient’s records.

Results: The study includes total of 259 OCTR in 186 patients (82 men, 104 women, 152 operations
on right side, 107 operations on left side, in 78 bilaterally, in 108 unilaterally). Age varied from 30 to
91 years, with average of 62 years. Complications were 4 times wound healing problems (2 superfi-
cial infections, 1 superficial dehiscention, 1 scar hypertrophy), 2 persisting of tingling sensations sev-
eral weeks after surgery. Neither arterial bleeding nor damage to flexor tendons occurred during the
surgery. The result of the operation (elimination of tingling sensations especially during the night,
restoration of sensitivity) was positively evaluated by 95 % of patients. Remaining 5 % reported
persistence of tingling sensations for prolonged time after surgery or they were dissatisfied with
the scar tenderness and pain. Relatively bad results in general are to be expected in patients with
thenar wasting.

Discussion: Presented results are comparable with data published in literature. The reason for
relatively high success rate of the surgeries can be explained by precise diagnostic and routine
operative technique. Endoscopic carpal tunnel release and open neurolysis with their advantages
and disadvantages are thoroughly compared including published results.

Conclusion: In spite of great expansion of miniinvasive and endoscopic operative techniques open
carpal tunnel release remains golden standard with minimal complications and very good results.

Key words: carpal tunnel syndrome, median nerve, operative technique, carpal tunel release
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uvoD

Syndrom karpalniho tunelu (SKT) jakozto nejbéznéjsi uzinovy syndrom na horni koncetiné pfedsta-
vuje znacny socioekonomicky problém. Vyskyt SKT (5-10 % populace) se vyrazné lisi v jednotlivych

genezi onemocnéni je ¢astéjsi vyskyt u lidi manualné pracujicich.
Historie

Prvni popis SKT (vzniklého z Urazové pficiny) proved| roku 1854 James Paget u dvou pacientd.
U prvniho pacienta vznikl SKT jako nasledek zaskrceni zépésti lanem (skoncilo amputaci ruky),
naopak u druhého pacienta, kde se SKT vyvinul jako komplikace zlomeniny distalniho radia, empi-
ricky Paget pouzil imobilizaci zapésti jako konzervativni [é¢ebnou metodu uzivanou dodnes. Pierre
Marie a Charle Foix roku 1913 popsali Ulohu lig. carpi trasversum pfi pitevnim nalezu u 80letého
muze trpiciho anamnesticky SKT. Nazev syndrom karpalniho tunelu pouzil poprvé Moersch (1938).
| pfes znalosti anatomickych pomér( a ¢astecné i etiopatogeneze SKT se datuji pocatky opera¢niho
feSeni teprve do 30. let minulého stoleti, kdy se vzhledem ke klinice provadéla chybné resekce kr¢ni-
ho Zebra. Prvni spravné feseni SKT protnutim karpalniho vazu provedli Galoway a MacKinnon v roce
1924, operaci vsak nepublikovali, proto ptipadlo prvenstvi Jamesu Learmonthovi (24), publikovano
v roce 1933. Prvni endoskopicka uvolnéni karpélniho tunelu byla popséna v roce 1988.

Anatomické poméry

Karpalni tunel je tvofen ze trech stran kostné pomoci karpalnich kosti, strop kanalu tvofi ligamen-
tum carpi transversum (LCT). Obsahem anatomicky limitovaného prostoru je 9 slach flexort (Slacha
povrchniho a hlubokého flexoru II-V prstu + flexor pollicis longus) a spole¢né se slachami probihajici
nervus medianus. V oblasti karpélniho tunelu se mlze vyskytovat cela fada anatomickych variaci,
které mohou byt podstatné pro konec¢ny vysledek operac¢niho vykonu (obr. 1). Za nejdulezitéjsi je
povazovan odstup motorické vétve svalstva tenaru (ramus recurrens). Lanz (23) dle odstupu této
vétve rozeznava 4 typy, Poisel (34) 3 podtypy, kdy u 46 % pacient( odstupuje vétev extraligamen-
tézné, 31 % subligamentdézné a 23 % transligamentdzné. Daldimi variacemi mlze byt zdvojeni této
motorické vétve, vysoké Stépeni n. medianus, akcesorni lumbrikaIni svaly, malpozice n. medianus
smérem ulndrnim, akcesorni doprovodnd arterie (a. mediana), anomalni odstup senzitivni vétve
inervujici oblast palce (ramus palmaris). Tyto anomalie mohou byt limitujicim faktorem endosko-
pickych metod.

Etiopatogeneza: Pfestoze je SKT nejcastéjSim Uzinovym syndromem, neni jeho vznik zdaleka
jenom mechanickou zaleZitosti, podili se fada faktor( tykajicich se cévniho zasobeni, tlaku v daném
prostoru, proudéni synovialni tekutiny, vyzivy nervové tkané, roli hraji mediatory zanétu, fibropro-
dukce. Struktury ulozené v karpdalnim tunelu nejsou ulozeny rigidné, pfi pohybu zdpésti dochazi
k dislokaci n. medianus a vzestupu tlaku v anatomicky ohrani¢eném prostoru, vice pfi flexi zapésti,
méné pii extenzi. Vzniklé zmény tlaku vedou pfi mnohocetnych opakovanich k traumatizaci nervuy,
demyelinizaci a ndslednému otoku, coz mé za nasledek vzestup tlaku, ischemii a rozvoj zénétu
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Obr. 1 Schematické znazornéni n. medianus v oblasti karpalniho tunelu
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pohybu a jesté vétsi traumatizaci. DlleZitou ulohu hraje mistni tlak, pohyb tekutiny, cévni zasobe-
ni a metabolické schopnosti nervu, ¢imz Ize vysvétlit rizikové faktory vzniku SKT jako je obezita,
gravidita, renalni insuficience, hypotyredza, cukrovka, ischemicka choroba koncetin, revmatické
choroby. Ekman (14) popisuje vyskyt SKT az u 45 % gravidnich Zen v priibéhu tretiho trimestru.
Perkins (32) udava ve své studii vyskyt SKT 2 % v bézné populaci, 14 % u diabetikl bez diabetické
neuropatie a 30 % u diabetik(l s diabetickou neuropatii. U pacient( s diabetes mellitus 2 typu je
popisovan vyskyt SKT 4,2krat Castéji nez v bézné populaci (26). Stejné tak i vysledky opera¢niho
feseni SKT u diabetikd jsou horsi, coz svéd¢i kromé mechanické komprese o spoluticasti cévniho
zasobeni i metabolizmu nervové tkané (31). U dialyzovanych pacientd byl popsan vyskyt SKT az
u 50 % souboru po 20 letech trvani dialyzy, za hlavni pfic¢inu je povazovano metabolické ovlivnéni
a ukladani amyloidu (37). Kromé chronické rendini insuficience bylo prokézano ukladani amyloidu
u pacientd s myelomem a revmatoidni artritidou (28). Asociace skdkavého prstu se SKT svédci
o podobné etiopatogenezi, Kumar (22) prokazal vyskyt SKT az u 43 % pacient( se skakavym prstem.
Zvlastni kapitolou je pak SKT vznikly hlavné z mechanickych pfi¢in ménicich poméry ve vlastnim
karpalnim tunelu, jako jsou zlomeniny distalniho radia, zZlomeniny skafoidea, ukldadani depozit amy-
loidu, expanzivni procesy mékkych tkani charakteru fibromu, lipomu, ganglia ¢i tkarové hypertrofie
v souvislosti s revmatickym procesem, nejcastéji pfi revmatoidni artritidé.

Pfiznaky SKT

Vyskyt a intenzita subjektivnich pfiznakd se liSi v zavislosti na délce trvani syndromu a intenzité
poskozeni nervové tkané. Ve stadiu | jsou typickym piiznakem nocni parestezie mizici po protfepani
koncetiny, ve stadiu Il se vyskytuji parestezie i ve dne v klidu ¢i po opakovanych pohybech a z d{ivo-
du poruchy senzitivity pacienti udavaji ¢asté pady predmétl z ruky. Ve stadiu lll je v popredi oslabe-
ni svalové sily (atrofie svalstva tenaru), pfiznaky z poruchy senzitivity mohou paradoxné ustupovat
(demyeliniza¢ni zmény nervové tkané).

Diagnoéza

| pfes zdéanlivou jednoduchost mlze byt rozpozndni SKT v nékterych pfipadech obtizné z toho
dlvodu, Ze neexistuje vysetfovaci metoda, ktera by jednoznacné prokazala pfitomnost ¢i nepiitom-
nost SKT a byla by soucasné i terapeutickou smérnici. Diagnostika je zalozena na anamnestickych
udajich, fyzikalnim vysetfeni a pfipadné pouziti vysetfovacich metod jako elektromyografie (EMG),
diagnostické ultrazvukové vysetreni ¢i magneticka rezonance (MRI).

Anamnestické Udaje Ize standardizovat s vyuzitim dotaznikd. Dualezité jsou informace tykajici se
vyskytu parestezii, Ulevovych poloh koncetiny, senzitivni inervace (pady predmétu z ruky) ¢i motori-
ky (svalova sila). Neméné dulezita je pfipadna pfitomnost rizikovych faktorl (cukrovka, hypotyredza,
otoky v anamnéze, ischemie koncetin, revmatické choroby, alkoholizmus).

Ve fyzikaInim vysetieni je ve stadiu lll pfitomna atrofie svalstva tenaru, patrny mohou byt potrau-
matické zmény (po zlomenindch distalniho radia ¢i v oblasti ruky), revmatické deformace zapésti ¢i
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prstQ, pritomné rezistence. Phalenlyv test se provadi tak, ze pacient prevede zapésti do maximalni
flexe a vycka v této poloze po dobu 60 sekund. Test je pozitivni, objevi-li se parestezie. Senzitivita
testu je udavana 67-83 %. Tinelliv test znamena poklep na dlafiovou cast zapésti, pozitivni je
tehdy, pokud poklep vyvola parestezie v inervacni oblasti n. medianus. Senzitivita testu je udavéna
48-73 % (40).

Elektromyografické vysetfeni (EMG) hraje v diagnostice SKT vyznamnou roli. Principem je méreni
rychlosti Siteni elektrického impulzu perifernim nervem. Provadi se formou motorické a senzitivni
neurografie. Pfi motorické neurografii dochazi ke stimulaci v oblasti zapésti a lokte, méfi se moto-
ricka odpovéd svalstva tenaru. Senzitivni neurografie se provadi jako ortodromni nebo antidromni.
Pfi antidromni metodé se snima sifeni impulzU ze zapésti na periferii elektrodami na Il a lll prstu, pfi
ortodromni metodé se stimuluje na prstech a méfeni se provadi na zapésti. Vysetieni se provadi na
obou hornich koncetinach, srovnava se rychlost vedeni v oblasti n. medianus i n. ulnaris. Vysledek
je popisovan jako rychlost vedeni vzruchu mérenym nervem v metrech za sekundu ¢i jako procen-
to ztraty rychlosti vedeni v misté KT. Pfestoze EMG vysetfeni je z hlediska indikace k opera¢nimu
feseni rozhodujici, jako kazda metoda muze byt zatizena chybou. Velmi vzacné se pak setkdvame
spise s faleSné negativnim vysledkem, kdy pti minimalné patologickém néalezu EMG je pak zasadni
klinicky obraz SKT.

Ultrazvukové vysetieni zapésti muize prinést dllezité informace o morfologii n. medianus (zuzeni,
vétveni), stavu Slach flexortd (rozsiteni, otok), pfipadné potvrdit ¢i vyloucit jiné strukturdini zmény
(pfitomnost lipomu, fibromu ¢i jinych afekci). Vyhodou je dobra dostupnost a relativné mala cena
vysetfeni. Naranjo (29) zddraznuje piinos sonografického vysetreni v diagnostice SKT ve srovnani
s bézné provadénym fyzikalnim vysetienim.

Magneticka rezonance (MRI) pfinasi podobné informace o anatomickych pomérech, za nega-
tiva metody Ize povazovat relativné delsi ¢ekaci doby na vysetfeni a podstatné vétsi naklady.
Meskarzadeh (27) popisuje vyznamny piinos MR pro diagnostiku SKT nejen z divodu zobrazeni
ptipadnych anomadlii pied zejména endoskopickym vykonem, ale metodu vyuzivd i pro spravnou
konzervativni 1é¢bu (aplikace kortikoidu). Vyznamnd je i moznost zobrazeni pfipadné netplného
protnuti LCT. Kleindienst (20) doporucuje MRI jako podstatné vysetfeni vedouci k indikaci operac-
niho fedeni.

MATERIAL A METODIKA

Autor proved| na ortopedické ambulanci polikliniky Dob#i$ v letech 1993-2018 celkem 876 ote-
vienych dekompresi karpalniho tunelu, zhodnotil ¢ast tohoto souboru z obdobi 2013-2018,
coz predstavuje 259 operaci. Studie byla provedena jako retrospektivni, data ¢erpana z vedené
dokumentace. Indikace k opera¢nimu vykonu byla provadéna na zdkladé anamnestickych tdaja,
fyzikalniho vysetieni a hlavné provedeného EMG vysetieni, kdy k vykonu byli indikovani pacienti
se stfedné tézkym ¢i téZkym SKT. Vykon byl provadén formou ambulantni operace, bez nutnosti
piipravy pacienta, v mistni anestezii 1% Mesocainem , zpravidla v dédvce do 20 ml. Pfi alergické
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Obr. 2: Oteviena dekomprese, protnuti kiize a podkozi Obr. 3: Protnuti LCT proximalné

reakci v anamnéze byl pouzit Marcaine 0,5% 1 ml fedény 20 ml fyziologického roztoku. U pacientd
alergickych na lokalni anestetika vykon provadime v celkové anestezii za dvoudenni hospitalizace
(tito pacienti nebyli do souboru zafazeni). Nepouzivame turniket ani lupové bryle.

Po dezinfekci celé ruky, zapésti a predlokti, zarouskovani, je kozni fez veden tak, aby proximalné
neporusil volarni ohybovou ryhu zapésti, distdlné pak neprekracoval Kaplanovu linii, z divodu
minimalizace pfipadného vyskytu ndpadnéjsi kozni jizvy kopirujeme ulndrné kozni ryhu tvofici
hranici tenaru . Délka kozniho fezu se isi v zavislosti na peroperacnim nélezu, zpravidla byva v roz-
sahu 3-4 cm. Po protnuti kiiZze a podkozi (obr. 2) v pfipadé vyskytu Slachy m. flexor palmaris longus
tuto protindme podélné a pokud vyrazné nevadi, ponechavame ji a neresekujeme. Po protéti LCT
ulnarné, ale opatrné tak, abychom omylem nepronikli do Guyonova kanalu, zavadime Zlabkovou
sondu proximalné a pomoci nlizek protindme proximalni ¢ast LCT i distaIni fascii v oblasti predlokti
tim zplsobem, Ze neporusujeme kozni kryt (obr. 3). Poté obracime zlabkovou sondu distélné a za
zrakové kontroly ve snaze po minimalizaci poskozeni motorické vétve tenaru protiname zbytek LCT.
Uvolriovani nervu zpravidla neprovadime, pouze jej tupé oddélujeme od LCT a pripadné od stén
karpalniho tunelu. Dostate¢nost uvolnéni LCT distalné kontrolujeme palpacné tak, ze nesmi byt po
uvolnéni hmatna napfi¢ napinajici se pfipadné ponechand intaktni ¢ast. Toto je relativné delikatni
¢ast operace, nebot protnuti provadime pomoci nlzek a relativné zaviené za ponechani intaktniho
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Obr. 4: Dokonceni dekomprese distalné Obr. 5: Uvolnény n. medianus pro protnuti LCT Format

kozniho krytu v oblasti dlané (obr. 4, obr. 5). Je tieba opatrnosti z dvodu mozného poranéni
palmérniho arteridlniho oblouku. Po vyplachu rdny nasleduje sutura podkozi vstrebatelnym mate-
ridlem a sutura kize pokracujicim stehem monofilnim vldknem. Vykon se provadi bez asistence, za
pouziti ¢tyfzubého rozvéracku rany. Poopera¢né neuzivame zadnou pfidatnou fixaci, prvni prevaz
nasleduje za 2 dny, stehy vyjimame za 10 dnti od operace. Po zhojeni kozni rany nasleduje postupna
zatéz, systematické cviceni ¢i jiné specidlni rehabilita¢ni ukony neprovadime, doba rekonvalescence
je zcela individudlni. Pfi oboustranné indikaci k operaci provéddime z divodu komfortu pacienta
vykon na jedné zvolené strané, druhostranny vykon provadime dle rozvahy pacienta nasledné
v rGzné dlouhém intervalu, ale zpravidla nejdfive po vyjmuti stehll a zhojeni kozniho krytu na dfive
operované koncetiné.

VYSLEDKY

Do studie bylo zahrnuto 259 otevienych dekompresi provedenych u 186 pacientl (tabulka 1).
Vékové rozhrani bylo v intervalu 30-91 let s primérnym vékem 62 rokl. Z komplikaci se vyskytly
celkem 4krat poruchy hojeni rany (2 povrchni infekty byly zvldadnuty pomoci pievazdl, bez nutnosti
antibiotické terapie), jednou se vyskytla povrchni dehiscence, jednou hypertroficka jizva. Nikdy
nedoslo k tepennému krvaceni pfi pfipadném poskozeni palmarniho oblouku, stejné tak nedoslo
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Pacienti Vykony

Celkem 186 Celkem 259
Muzi 82 Vpravo 152
Zeny 104 Vlevo 107

Tabulka 1: Charakteristika vlastniho souboru

k poskozeni slach flexor(. Pozitivni efekt méla operace u 95 % pacient(, zbyvajici ¢ast souboru byla
nespokojena s jizvou (vzhled, bolestivost), pretrvavanim parestezii, pfi vykonu s jiz atrofickym tena-
rem pak s neobnovenim svalové sily.

DISKUZE

Neni pochyb o tom, Ze SKT predstavuje znac¢ny socioekonomicky problém. Statistické udaje o vysky-
tu v populaci se mnohdy vyrazné lisi, zalezi nejen na typu populace (zpUsob zivota, podil manualni
prace, genetické a rasové faktory), ale i na volbé sledovanych kritérii. Atroshi (1) na Svédské populaci
s pomoci dotazniku, klinického a EMG vysetieni dosel k ¢islu 14,4 %. Burton (11) zpracovanim udajt
11,3 milionu pacientu ziskanych z 674 praxi ve Velké Britanii dospél k vyskytu u 26% populace, 37 %
u zen a 14 % u muzl. Nicméné obecné se udava vyskyt v evropské populaci 3,8 % (19). Statistika
vlastniho souboru nebyla zamérena na urceni ¢etnosti SKT v osetfované populaci, nicméné vyskyt
SKT indikovaného k opera¢nimu feseni je v oblasti Dobfise a okoli znac¢ny. Pficinu Ize vidét hlavné
v socialnim sloZeni obyvatelstva a zna¢ném podilu manuélni monoténni prace (dfive Rukavickarské
zavody, prace v zemédélstvi). Vyskyt SKT koreluje i s vékem, prlimérny vék v souboru je vyssi nez
bézné udavana data.

Konzervativni 1é¢bu SKT provadime pouze jako docasné feseni pred pfipadnym opera¢nim vyko-
nem. Vyjimku tvofi SKT v gravidité. Zdaleka nebyla pozorovana ¢etnost vyskytu u 45 % gravidnich
Zen (14), navic v souvislosti s hormondlnimi zménami se po porodu SKT spontdnné vyiesi, takze
mnohdy [é¢ba ani neni nutnd. Metodou konzervativni |é¢by je pouzivani dlahy zabranujici flekéni-
mu postaveni ruky v zapésti. Dlaha se uziva hlavné na noc a intermitentné pfes den. Diskuze jsou
vedeny o spravné pozici ruky v zapésti, pfi které je v karpalnim tunelu nejnizsi tlak. Burke (10) udava
2-9° extenze a 2-6° ulndrni dukce.

Aplikace kortikoidu do oblasti karpalniho tunelu odstrani otok, ¢imz ziskdme relativné vice prostoru
pro utlacovany n. medianus, potlacime zanétlivou reakci. Efekt kortikoidu zcela nefesi problém
a velmi vzacné pretrvava déle nez 3 mésice (16). Metodu uzivdme vzéacné, spise jako docasné feseni
na prani pacienta pred definitivnim operac¢nim vykonem, vzacné pak i jako metodu diagnostickou
pfi nejasnych operacnich indikacich (pfi ulevé obtizi po aplikaci kortikoidu je zpravidla spravna indi-
kace k vykonu a vysledek pak byva velmi dobry). Opakované aplikace kortikoidd ke slachdm nejsou
vhodné pro dobfe zndmou redukci syntézy kolagenu a proteoglykan( (39).

59 | LOCOMOTOR SYSTEM vol. 26, 2019, No. 1 / POHYBOVE USTROJI, ro¢nik 26, 2019, ¢. 1



Farmakoterapii — nesteroidni antiflogistika, vitamin B6, diuretika k odstranéni otok( ¢i enzymotera-
pii neuzivame i pres nékdy publikovany dobry efekt (21). U pacient(, ktefi se nakonec dopracovali
k operacnimu feseni, jsme totiz nikdy anamnesticky nezaznamenali vétsi terapeuticky efekt téchto
metod.

Piazzini (33) dosel pfi hodnoceni metod konzervativni terapie k zavéru, ze lokélné aplikované kor-
tikoidy jsou ucinné, ale pouze doc¢asné, vitamin B 6 je zcela neucinny, kortikoidy celkové podavané
jsou ucinngjsi nez nesteroidni antiflogistika ¢i diuretika, maji ale vedlejsi u¢inky. Funguje dlahovani,
zejména trvalé, nefunguje ultrazvuk ¢i cviceni.

Gerritsen (15) srovnaval u 176 pacientl ucinnost oteviené dekomprese a lé¢by dlahovanim. Po
3 mésicich udavalo zlep3eni 80 % operovanych pacientd, 54 % pacientd l1é¢enych dlahovanim, po
18 mésicich pak 90 % operovanych pacientd a 75 % lé¢enych dlahou. Vzhledem k tomu, ze dekom-
prese zpravidla 1é¢i problém trvale, nakonec 41 % pacient( lé¢enych dlahovanim podstoupilo
operacni vykon.

Z vyse uvedeného je patrno, Ze konzervativni Ié¢ba SKT ma limitovanou (nékdy skute¢né minimalni)
ucinnost, je mnohdy ¢asové naro¢na a hlavné pokud ma vysledky, tak zpravidla docasné.

Operacni metody se déli na oteviené, mini invazivni a endoskopické.

Hlavnim argumentem zastanc( oteviené dekomprese je Castd pfitomnost anatomickych variaci,
kdy vizudIni kontrola béhem vykonu zabrani poskozeni variabilné se vyskytujicich struktur, zejména
pak motorické vétve pro svaly tenaru. Ve vétsiné publikaci jsou vysledky otevienych vykont srovna-
telné s vysledky operaci endoskopickych. Bland (6) v3ak udava pouze 75 % spokojenych pacientd
a u 8 % dokonce obtize horsi nez pred otevienou dekompresi. Badger (4) na souboru 47 pacientu
ve studii zalozené na dotaznikovém sbéru dat udava 88 % pacientd spokojenych s vysledkem.
Brown et al. (9) u 145 pacientt dosahl odstranéni parestezii u 98 % u endoskopického vykonu, 99 %
u vykonu otevieného, celkové spokojenosti 84 % u endoskopického a 89 % u otevieného vykonu.
Pouze u citlivosti a bolestivosti jizvy bylo pofadi obracené. Vasiliadis (41) u 72 pacientd sledoval
vysledky oteviené a endoskopické dekomprese, byly obdobné a ani po jednom roce od operace se
tento pomeér nezménil. Boya (8) u 50 pacientl sledoval dlouhodobé vysledky po oteviené dekom-
presi. Primérna doba sledovani byla 20,2 mésice, 7,3 % udavalo bolesti v oblasti jizvy a 18 % pocity
paleni. Okutsu (30) v jedné z prvnich studii endoskopicky provadénych u 45 pacientli nepopisuje
zadné komplikace (zejména poranéni vétvi n. medianus) a vykon provadény bez pouziti turniketu
v lokélni anestezii doporucuje jako absolutné bezpec¢ny. Naopak Lee (25) ve studii na 24 kadaverech
proved| endoskopické protnuti LCT, pficemz u 50 % pfipadu toto protnuti bylo inkompletni. Ackoli
nedoslo k poranéni ostatnich struktur, povazuje endoskopické feseni za rizikové a proveditelné
pouze s dostate¢nou zkusenosti. Quaglietta (36) zhodnotil 390 endoskopickych vykon(, udava
90 % spokojenost s vysledkem, priimérnou pracovni neschopnost 20 dnd, v 11 pripadech (2,8 %)
nutnou reoperaci otevienym zplsobem. Chow (18) zhodnotil soubor 2675 operaci u 1886 paci-
entd provedeno vlastni endoskopickou technikou, 95 % pacientl bylo spokojeno, pouze u 1,1 %
pozoroval komplikace, a to pouze nezdvazné. Hye (17) po zhodnoceni anatomickych pomérd LCT
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u 13 kadaverQ proved| u 13 pacientl miniinvazivni dekompresi z pficného 15-20 mm fezu v zapésti
ohybové ryze, 11 pacientd (84,7 %) bylo spokojeno, 2 nespokojeni s hypertrofickou jizvou. Cellocco
(13) u 185 pacientl proved| miniinvazivni vykon, z pficného 2 cm fezu za pouziti svétla indikujiciho
skrze klzi pozici provadéné discize u 82 pacientd, u 103 pacientl pak provedl podélnym 3-4 cm
dlouhym fezem vykon podobny. Pomoci dotaznikové metody byly vysledky po 19 mésicich sledo-
vani u pfi¢né miniinvaze lepsi, po 30 mésicich viak byly obdobné.

Benson (5) zhodnoatil literarni idaje z let 1966-2001, celkem 22 327 endoskopickych operacia 5 669
otevienych dekompresi popsanych v 80 publikacich. Cilem bylo popsat vyskyt zavaznych kompli-
kaci (poranéni nerv(, slach, arterii, poruchy hojeni rdny s nutnosti antibiotické terapie). Paradoxné
vy$3i procento vyskytu (0,49 %) bylo u oteviené dekomprese ve srovnéni s endoskopickym vyko-
nem (0,19 %). Obecné byl vyskyt téchto zavaznéjsich komplikaci u obou metod velmi nizky. Dle
literdrnich udajl neni v pfipadé uziti endoskopickych technik podstatny rozdil v tom, zda se pouziva
jeden pfistup (Agee, Okutsu) nebo pfistupy dva (Chow, Brown).

Srovname-li tedy vysledky, vyhody a nevyhody otevienych a endoskopickych metod ptfi feseni SKT,
dochazime k zavéru, ze publikované vysledky jsou pfiblizné stejné. Vyhodou endoskopickych vyko-
nu je v souvislosti s mensi incizi minimalizace problém( kozniho hojeni a probléml s jizvou, z toho
plynouci relativné kratsi doba Ié¢by. Nevyhodu Ize vidét v nutnosti endoskopického vybaveni, slozi-
t&jsi operacni technice, nutnosti celkové ¢i regiondlni anestezie. Nevyhodou oteviené dekomprese
je velikost incize a z toho plynouci mozné poruchy a doba hojeni, vyhodou pak je vizudlni kontrola
operovanych tkani, moznost ambulantniho vykonu provadéného v lokélni anestezii a moznost pro-
vedeni vykonu za pouziti béznych chirurgickych nastrojd.

Zajimava je otdzka ekonomické narocnosti [é¢by SKT. Smluvnim zdravotnickym zafizenim vyplaceji
zdravotni pojistovny za operacni feSeni SKT ¢astkou dle hodnoty bodu pfiblizné 1700 K& Nesmluvni
zdravotnickd zafizeni Uctuji ¢astky 5 000-10 000 K¢ za otevienou dekompresi, za endoskopickou
i vyssi. Cena za operacni feSeni v USA je udavana prdmeérné 1200 USD, u nepojisténych pacientl je
pozadovana ¢astka az 10krat vyssi. Srovnani nakladl konzervativni a operacni l1écby (35) vychazi
prekvapivé celkem podobné 3335 + 2097 USD u konzervativni terapie, 3068 + 983 USD o |é¢by
operacni. Do konzervativni terapie jsou zahrnuty naklady na farmakoterapii, dlahovéni, aplikaci
kortikoidl a prace lékare. Ekonomicky tudiz nejvyhodnéjsi je takovy postup, kdy se vcas indikuje
operacni vykon, jehoz efekt je zpravidla trvaly, a neplytva se ¢asem a prostfedky na konzervativni
terapii.

ZAVER

Oteviena dekomprese zlstava i v dobé rozvoje endoskopickych vykond metodou volby pfi 1é¢bé
SKT. Jeji prednosti je predevsim vizualni kontrola anatomickych struktur, které v oblasti karpalniho
tunelu mohou podléhat variabilité. Moznost provadéni jako ambulantni vykon bez nutnosti pofi-

zovani specidlniho instrumentéria a vysledky srovnatelné s endoskopickymi technikami jsou dlvo-
dem skutecnosti, Ze klasicka oteviend dekomprese v dohledné dobé jisté nezanikne.
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BIOMECHANICKY MODEL CHUZE O HOLI
NEBO FRANCOUZSKE HOLI

BIOMECHANICAL MODEL OF WALKING WITH A SUPPORT
STICK, AND/OR FRENCH SUPPORT STICK

Culik Jan

Czech Technical University in Prague, Faculty of Biomedical engineering
Sitna 3105, 272 01 Kladno, CZ

ABSTRAKT

V ¢lanku autor zkoumd pohyb dolnich koncetin pfi chizi s holi, francouzskou holi a berlemi. Pfi
chizi se jedna koncetina dotyka podlozi a druha se Svihem piemistuje do nové polohy. Model chlize
pacienta byl realizovan na pocitaci. U¢elem modelu je sledovat vliv opieni o hdll, francouzskou hdll
nebo berle. Poc¢itacovy model mize pocitat sily a momenty pro riizné rychlosti pohybu a zadanim
raznych délek dolnich konéetin respektovat vliv patologickych zmén. Clanek studuje zakonitosti
pohybu dolnich koncetin pfi pohybu po roviné, svahu a po schodech. Jsou odvozeny vypoctové
postupy pro polohu kloubl béhem pienaseni vadhy ze zadni dolni koncetiny na pfedni a béhem
$vihu dolni koncetiny do nové polohy. Podle navrzeného velmi pfesného matematického modelu
byl na pocitaci sestaven simulacni model v systému CDCSIS [7]. Pohyb probiha pfi posunu o jeden
krok (jeden schod) ve tfech fazich — pfendseni vahy na predni dolni koncetinu, pohyb zadni dolni
koncetiny Svihem do nové polohy a dosldpnuti. Simula¢ni program urcuje v jednotlivych ¢asovych
okamzicich polohy kloub dolnich koncetin. Urcuji se setrvacné sily a setrva¢né momenty a z pod-
minek rovnovahy casti dolni koncetin a horni koncetiny opirajici se o hal se urcuji sily a momenty
v kloubech. Vypocet se provadi pro rdzné vysky schodu, resp. sklony svahu. Pro nulovou vysku scho-
du je modelovéna chiize po roviné. Uloha je fe$ena jako prostorové v primétu do roviny sagitalni
(medidlni) a frontaIni. Vysledkem simulacnich pokust je urceni sil a momentl v kycelnim a kolen-
nim kloubu podeprené dolni koncetiny v primétu do roviny sagitalni (medialni), které jsou pro
namahdni koncetiny rozhodujici. V roviné frontdlni jsou sily stejné a momenty jsou zanedbatelné
malé (Ize je urcit ndsobenim uréenych sil kolmou vzdalenosti sily od osy kloubu). Moment v roviné
sagitalni (medidlni) je pfenaden dvojici sil - tlak v kloubu a tah ve svalu. Tyto sily jsou zna¢né, coz
zpUsobuje bolesti v kolenou u pacient( trpicich artrozou. Matematicka odvozeni vypoctovych algo-
ritmd jsou doplnéna tabulkami ciselnych vysledkd. Vypoctené polohy ¢asti pacienta jsou pouzity
pro animaci pohybu pacienta po schodech s rliznym sklonem. Vysledky budou pouzity pro navrh
umélych kloubd, vyzkum vlivu podpory chlize zdravotnimi pomUckami a vlivu na poruchy dolnich
koncetin a patere.
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Klicova slova: vychazkova hil, francouzska hul, berle, simulace chiize, nestejnd délka dolnich
koncetin, simulace chlze do schodd, osteoartréza.

ABSTRACT

Author examines in the article the movement of the lower limbs while walking with a support stick,
a French support stick and crutches. The walking is characteristic by one leg touching the ground
and the other is in a swing. The patient’s model of walking was done on a computer. The purpose
of the model is to observe the impact of a support stick, a French support stick, or crutches on the
various slopes of the staircase. The computer model can count forces and moments for different
speeds and by specifying different lengths of the lower limbs to respect the impact of pathological
changes. The article studies the patterns of movement of the lower limbs when moving along
aplane, slope and stairs. The calculation procedures for the position of the joints are deduced
during the transfer of weight from the posterior lower limb to the front and during the swing of the
lower limb to the new position. According to the proposed very precise mathematical model was
the simulation model set up on the computer in CDCSIS [7]. The movement in the one step has three
phases - carrying the balance to the front lower limb, moving the lower limb by swinging to the new
position and pushing it. The simulation program determines the position of the joints at each time
point. Inertial forces and inertial moments are determined, and the forces and moments in the joints
are determined from the balance conditions of the lower limbs and the upper limbs supported on
the stick. The calculation is made for different stair heights, resp. subsoil slope. For zero height of
the stairway is modeled walking along the plane. The problem is solved as spatial in the projection
to the media and frontal plane. The result of the simulation experiments is to determine the forces
and moments in the hip and knees of the supported lower limb in projection into the medial
plane, which are crucial for the stress of the limb. In the frontal plane the forces are the same and
the moments are negligibly small (they can be determined by multiplying the determined forces
by the perpendicular distance of the force from the joint axis). Moment is transmitted by a pair
of forces — joint pressure and muscle tension. These forces are considerable, causing knee pain
in patients suffering from arthritis. The mathematical formulas of the computational algorithms
are supplemented by numerical results tables. The calculated values are used to animate patient
movement on stairs with varying degrees of inclination. The results will be used to investigate the
effect of health aids of lower leg and spine disorders.

Keywords: support stick, French support stick, crutches, walk simulation, leg length discrepancy,
upstairs going simulation, osteoarthritis

1. UVOD

Clanek zkouma pohyb dolnich konéetin pfi chiizi o holi, francouzské holi a berlich. V ¢lanku je
sestaven podrobny matematicky model chlize pacienta s pomoci zdravotnich pomucek, ktery
byl realizovan na poéitaci. U¢elem modelu je sledovat vliv opfeni o zdravotni pom(icku na sily
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a momenty v dolnich koncetindch a horni koncetiné opirajici se o zdravotni pomtcku. Model
simuluje chlizi po roviné, po svahu a po schodech nahoru a dold, déle pro stejné nebo rozdilné
délky dolnich koncetin. Je zkoumana chize, kterd ma odlehcit jedné nemocné koncetiné s holi
nebo s jednou francouzskou holi za predpokladu, Ze se pacient o zdravotni pom(icku pIné opira.
Pfi chlzi se dvéma francouzskymi holemi ¢i berlemi zavisi odlehceni dolnich koncetin na sile
opfeni, tzn. pacient se neopird nebo se opird takovou silou, Ze veskerou svoji tihu pfenese do
zdravotni pomdcky. Z tohoto dlivodu nebude chlze se dvéma francouzskymi holemi ¢i berlami
zkoumdna. Simula¢ni model byl na pocitaci sestaven pomoci systému CDCSIS [7]. Model uvazuje
setrva¢né sily a setrva¢né momenty pii pohybu. Uloha je fedena jako prostorova v priimétu do
roviny sagitalni (medidlni) a frontdlni. Vysledkem simula¢nich pokust je urceni sil a momentd
v kycelnim a kolennim kloubu podepfené dolni koncetiny v primétu do roviny sagitalni (medialni),
které jsou pro namahani koncetiny rozhodujici. V roviné frontalni jsou sily stejné a momenty jsou
zanedbatelné malé (Ize je urcit ndsobenim urcenych sil kolmou vzdalenosti sily od osy kloubu).
V kycelnim a kolennim kloubu jsou pocitany v primétu do roviny sagitalni (medialni) ohybové
momenty a sily béhem pohybu a zkouma se vliv jednotlivych parametrl na velikosti téchto sil
a momentd. Ohybové momenty prenaseji tahem svaly a tlakem klouby.

2. METODA RESENI

2a. Simulaéni model chiize s jednou holi

Budeme nyni sestavovat numericky model, podle kterého budeme na pocitaci simulovat chizi
s holi. Za chlizi budeme povazovat pfipad, kdy se stale alespon jedna noha dotyka zemé. Model
mUze byt pouzit pro zadané rychlosti po roviné, po svahu nebo po schodech. Model umozniuje
téz vypocet pro nestejné dlouhé dolni koncetiny. Nestejné dlouhé dolni koncetiny se respektuji
specialnimi hodnotami zadani. Pocitacovy simulacni program byl sestaven v systému CDCSIS
(Combined Discrete Continuos SImulation Systém) [7].

Pro chizi predpoklddejme Sitku schodu ¢, coZ je zaroven posun tézisté pacienta ve vodorovném
sméru béhem jednoho kroku. Vodorovny posun konce dolni koncetiny ve $vihu béhem jednoho
kroku ve vodorovném sméru je 2c. Vysku schodu oznacime d. Sklon schodisté nebo naklonéné
roviny je

tgy=d/ (1)

Zadény mohou byt veli¢iny d, ¢, coz byva zadavéno pfi pohybu po schodech nebo c a y, coz
pouzijeme pfi pohybu po svahu.

Podle obr. 1 rozdélime télo pacienta na trup s hlavou (téleso 5), na stehna (télesa 1, 3), na lytka
vcetné chodidel (télesa 2, 4) a pazi opirajici se o hil (télesa 6, 7). Na pohybujicim se pacientovi
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a;=0,183h
| ar

| a,=0,128h

Obr. 1. Sledované body na pacientovi.  Obr. 2. Rozméry pacienta.

budeme sledovat body A, az A4 kycle, kolena, konce dolnich kon¢etin, rameno, loket a styk dlané
s holi na horni koncetiné, ktera se opird o hil (viz obr. 1). Rozméry casti téla a koncetin je mozné
odméfit na pacientovi a dosadit do simula¢niho programu nebo odhadnout podle vy3ky pacienta.
Doporucené odhady rozmér( ve frontalni roviné jsou na obr. 2.

Budeme vysetiovat béhem jednoho kroku pohyb trupu pacienta v mistech kycelnich kloub (body
A, Ag). Pro opienou dolni koncetinu v opérném bodu (A;) ur¢ime polohu kolene (bod A,) a pro dolni
koncetinu ve Svihu polohu kolene (bod A,) a konec koncetiny (bod As), viz obr. 1. Soufadny systém
volime podle obr. 6 s pocatkem uprostied schodu s osou x vodorovné vpravo a osou y svisle vzhu-
ru. Vzdalenost mezi ky¢li a kolenim kloubem dolni koncetiny je /; resp. /5, koleni kloub je od konce
dolni koncetiny vzdalen I, resp. I, (prvé hodnoty jsou pro dolni konéetinu ve Svihu a druhé pro dolni
koncetinu opienou). Predpokladejme, Zze pohyb se sklada ze tii fazi.

Faze 1: Na pocatku je tézisté trupu nad hranou schodu a konce dolnich koncetin jsou na dvou
po sobé jdoucich schodech (obr. 3). Vaha se pfendsi na predni dolni koncetinu, trup se posunuje
rovnobézné se sklonem schodisté - vodorovny posun je ¢, a pata zadni dolni koncetiny (bod A;)
se zdviha az o hodnotu e, $picka zlistava na podlozce, kycel se pohybuje po pfimce. Hl je opiena
v bodé A;. Pohyb je znazornén na obr. 3, 6.

Faze 2: Pfedni dolni koncetina zlistava ve styku s podlozkou v bodé A; a konec zadni dolni koncetiny
(bod As) se Svihem dostava dopfedu do polohy, kterd je ve vysi e nad stfedem dalsiho schodu. Pfi
$vihu se bod A; pohybuje po parabole vysky b a délky 2c. Kycelni kloub (bod A4) se pohybuje po
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ptimce. Hll je stale opfena v bodé A; (viz obr. 4, 6). Pfi nestejné délce dolnich koncetin jsou kycle
v rGzné vysi — body A, Ag.

Faze 3: Nyni predni dolni koncetina dosedne na patu o svisly posun e. HUl je stale opiena v bodé
A; (viz obr. 5, 6).

4

Obr. 3. Pocatek svihu koncetiny. Obr. 4. Koncetina béhem 3vihu.

B

Obr. 5. Konec 3vihu koncetiny. Obr. 6. Ti faze pohybu pacienta.
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Pri fazi 1 a 3 se obé dolni koncetiny pacienta dotykaji podlozky, proto budeme vysetfovat sily
pouze béhem faze 2, pfi které jsou sily v kloubech extrémni. Vysetiujme pouze pohyb zdravé
dolni koncetiny béhem 3vihu. Pacient stoji na nemocné noze a zatizeni koncetin odlehc¢uje holi
opfenou v bodé A;. Pfi pohybu nemocné dolni koncetiny Svihem, tzn. podepiena koncetina je
bez patogenniho omezeni a hal se nedotyka podlozi (pfesunuje se na dalsi schod) sily a momenty
nebudeme vysetiovat, nebot se nelisi od chlze zdravého ¢lovéka. Matematicky model, vypocet
sil a momentl simulaénim modelem tohoto piipadu byl popsan v [1] a [2]. Soufadnice kycle —
bod A, (kycel podepiené dolni koncetiny) a bod Ag (kycel dolni koncetiny ve Svihu) nejsou stejné
pro patologicky nestejné délky koncetin. Bod A, resp. A; se pohybuje po pfimce (viz obr. 6).
Predpokladejme pohyb rovnomérny v ¢ase. Soufadnice x,, y, bodu A4 se méni podle vztahu

Xe = Vot-c/2+¢o, (2)

Ye =X6'tg7+k (3)

kde v, je vodorovna rychlost chlize, k je y soufadnice kycle dle obr. 6 a ¢, je vodorovny posun kyc¢le
pii prvé fazi pohybu. U nestejné dlouhych dolnich koncetin je hodnota k poloha ky¢le nohy ve
$vihu. Pro podepienou dolni koncetinu dosadime k; misto k. Pfi nestejné dlouhych koncetinach se
béhem krok stiida algoritmus pro krat$i nohu podepfenou a kratsi nohu ve $vihu.

Konec dolni koncetiny ve svihu - bod A; ma béhem pohybu soufadnice xs, y5 a pfedpokladame, ze
se pohybuje po parabole. Rychlost pohybu neni konstantni. Rychlost je na zacatku pohybu nulovad,
uprostred pohybu maximalni a pfi dolapu opét nulova. Pfedpokladejme, Ze vodorovnd slozka rych-
losti vs, se méni podle kvadratické funkce

V, 3
Vi, =621t +>v,
> T2 27 (4)

kde v, je priimérnd rychlost chlze, t je ¢as s nulovou hodnotou v pocatku soufadnic podle obr. 6
a T je doba kroku a zérover doba Svihu dolni koncetiny, vs, je pro zacatek a konec $vihu, tzn. pro t =
-T/2 at=T/2 nulové a pro t = 0 (vrchol Svihu) rovné 3/, v,. Integraci vztahu (4) ur¢ime souradnici xs
a derivaci vztahu (4) ur¢ime vodorovné zrychleni a,; bodu As.
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Soufadnice y; je pro pohyb po parabole

2
—pl1-%s
Vs = b[1 = J+ xs.tgy +e -

kde b je vyska paraboly uprostred (pohyb bodu A;), c je itka schodu, y Ghel sklonu a e svisly posun
pfi 1. a 3. fazi pohybu. Do vztahu (7) dosadime (5) derivujeme a po Upravé a dostaneme zrychleni
v zavislosti na ¢ase

4

bv; t’ t
asy = CZO[4,5 - 727_2"1'1207_“)

(8)

Hledejme nyni polohu ky¢le. Pokud uvazujeme, Ze na za¢atku pohybu dolni koncetiny ve 3vihu je
dolni koncetina natazeng, tzn. ma délku /,+1,, pak pro vzdélenost bodl A, a A; plati

(5] (5

Odtud ur¢ime

, (¢): (d
k: (/1+IZ) —(zj —(2j+e (9)

pro dolni koncetinu ve $vihu a obdobné pro podepienou dolni koncetinu

2
c d
k1: (I3+I4)2—(2j —(2j+e (10)

kde ¢, d je sitka a vyska schodu, e je vyska zdvihu paty proti $picce nohy pfi prvé fazi pohybu a I, I,
resp. I3, 1, jsou délky stehna a lytka pro dolni kon¢etinu ve vihu resp. podepienou dolni koncetinu.
Porovnavanim chovani modelu a redlné chiize se ukazuje vhodné volit k a k; asi 0 5 az 10 cm mensi.

Pfi pohybu po schodech je vysku b paraboly, po které se pohybuje bod A; nutné volit tak, aby se
dolni koncetina pohybovala nad hranou schodu. Parabola ma v misté hrany schodu podle vztahu
(7) soufadnici

2
yo=b1- e 3p 9 es0mba2d-2e
2¢ 4 2 3 3

70 | LOCOMOTOR SYSTEM vol. 26, 2019, No. 1 / POHYBOVE USTROJI, ro¢nik 26, 2019, ¢. 1



Koncetina se dotkne hrany schodu pro y; = 0. Volme b = 10 cm. Jestlize ur¢ime h resp. h;, jsou
definovany tvary a polohy drah, po kterych se pohybuji body A, a A (viz obr. 6).

Nyni ur¢ime polohu bodu A4(x,,y.), tzn. kolene dolni koncetiny ve Svihu. Soufadnice bodu A4, As jsou
dany vzorci (2), (3), (5), (7). Vzdalenost / bodl Ag a As(viz obr. 6) je

/ :\/(Xs _X6)2 + (YS - Y6)2
Podle kosinové véty (viz obr. 7) ur¢ime thel o,

P42 = 12
cosa, = T
1

Do vztahu o = o, + o, dosadime o, vypoctené ze vztahu

X5 — Xg

tga, =—=—-=5.
Y6 = Vs

Souradnice bodu A, ur¢ime ze vztaht

X4 =Xg+lsing,

Y4 =Yg —lcosa.

Algoritmus jsme pouzili pro uréeni polohy bodu A,. Obdobné podle uvedeného algoritmu uré¢ime
polohu kolena podeprené dolni koncetiny (bod A,) stojici na schodu v poc¢atku soufadnic. Kycel této
podepiené dolni koncetiny je v bodé A, (viz ¢arkované na obr. 6). Polohy A, a A se lisi pro nestejné

Draha

Draha konce
nohy ve Svihu

/—As\

Obr. 7. Urceni soufadnice bodu A,.
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dlouhé dolni koncetiny vlivem sklonu pénve. Bod A; je v pocétku soufadnic. Algoritmy pouZzijeme
pro obé koncetiny téz pro 1. fazi pohybu (pfenaseni tihy pacienta z dolni koncetiny na spodnim
schodu na koncetinu na hornim schodu) a ur¢ime obdobné polohy bodu A, a A,.

Nyni ur¢ime polohu ramene, loktu a dlané paze, ktera se opird o hdl - body A;, Ag, A, (viz obr. 1).
Podle obr. 6 je

X7=Xe, Y7=Y6 + 0,5h (12)
Hul je svisla a ma délku v (v = 0,5 h) a je podepiena v pocatku soufadnic, proto
X9=O,y9=V=0,5h. (13)

Vzdalenost bodi A; a A, je (viz obr. 1 a 6)

l:\/(x7—x9)2+ \/x6 y6+h

Podle kosinové véty (obdobné jako pfi vypoctu polohy A,) je

2,12 _ g2
cosa, :%,
5

kde a, je thel mezi stranami /5 a | u vrcholu A,. Uhel strany [ se svislici je

X7 =Xy Xs
a = arctg —— = arctg —
Y7= Y Y

Uhel strany /s se svislici je o5 = a. + a;. Soufadnice bodu Ag jsou

Xy =X, —lssina, = x, =15 sinag

Y =¥, —lscosa, = y, +0,5h—cosa, (14)
Ur¢ime nyni zrychleni pro jednotlivé body derivovanim pohybovych rovnic:

Bod A,, obdobné bod A4 (pohyb rovnomérny):

dyx1 = dxe = 0, dy1 = dye = 0. (15)

Pro bod A; jsou zrychleni déna vztahy (6) a (8). Zrychleni bodu A, (obdobné bodu A,) je mozné
pocitat numerickym derivovanim ze soufadnic x,, y, vypocitanych v ¢asech t.; az t;,; s ¢asovym
krokem At
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Xgi-1=2Xgj + X411
At?

Ya,i-1—2Yai+ Yain
At?

Ayq =X4 =

ay4:574z

Vzhledem k malym diferencim je toto feseni numericky nestabilni, proto pouzijeme vypocet
numericky stabilngjsi. Soufadnicemi bodl A,, A, prolozime kiivky a derivovanim funkci téchto
kiivek urcime pfiblizné zrychleni. Podle grafi 1 a 2, uvedenych v [1], je zifejmé, Ze soufadnice xa y
bodu A, se méni linearné, proto zrychleni jako druhd derivace jsou nulové. Soufadnice x a obdobné
soufadnice y bodu A, se v ¢ase méni pfiblizné podle jedné Sikmé pllviny sinusovky, proto byly
témito body prolozeny funkce

x, =k, sin(wt) + k, %+k2,

. t (16)
Y, =k, sin(ot) +k, ?+k4,

kde
2 2
T\ y,(0)+y,(T)
ky:y4(2)_ 4 D) 2 ’
T
a=_—
7

konstanty k; az k, vystihuji posun a sklon sinusovky. Tyto konstanty pfi derivovani vymizi.
Zrychleni bodu A, ve sméru osy x a y dostaneme jako druhou derivaci vztaht (16).

% =—k @ sin(wt), (17)

ax,4
ay’4

y =k, sin(wt).

Zrychleni bodd A; (rovhomérny pohyb), A, (nepohybuje se) jsou nulova. Zrychleni bodu Ag je
zanedbatelné male, ale Ize je urcit obdobné jako zrychleni bodu A,.
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Predpokladejme, ze pacient prendsi svoji tthu na podepfenou dolni koncetinu a hil (ve skute¢nosti
mUze hll zatézovat méné nebo dokonce nezatézovat vibec, v tom pfipadé se sily a momenty blizi
hodnotam pro chlizi bez hole). Tiha pacienta F bez zapocitani dolnich koncetin je

F=mg=F1+F2, (18)
kde m je hmotnost pacienta bez podepiené dolni koncetiny, g=9,81[ms2] je tihové zrychleni, F, je

sila zatézujici hlll a F, je sila pfenasejici se na podepienou koncetinu. Z momentovych podminek
rovnovahy k podepfené noze a k holi plyne podle obr. 2

Fa -mga /2=0= F, = M9% _Md0122h _,aq (19)
2a, 2.0183h
a a 0,122h
Fa -mgla,——2%|=0=F, =mg|1-—%* |=mg|1-——— |=0,666m (20)
a 9(1 2) ’ g( Za,] g( 2.0,183h) J

Kontrolou spravnosti je dosazeni (19), (20) do (18).

Nyni ur¢ime sily a momenty v kloubech horni koncetiny, ktera se opird o hul. Vodorovné slozky sily
v dlani (Ag), lokti (Ag) a rameni (A;) jsou nulové. Svislé slozky sily v bodech A, Ag, Ag jsou rovny sile
v holi, tzn. sila F; dle vztahu (19). Ohybové momenty v bodech Ag, Ag jsou

M, =Fx, =19%,
3
Mg =FXs,

kde x; je dano vztahem (12) resp. (2) a ma linearni pribéh v <-¢/2,c/2>. My se méni linedrné

M, e <_ mgc mgc>l
6 6

Xg ur¢ime podle vztahu (14).

Podminky rovnovahy (souctova vodorovng, svisla a momentova) pro i-té téleso dolni koncetiny jsou

podle obr. 8
X;=X;-ma, =0,
Y.=Y,-mg-ma, =0,

1)
(X.a, +X b)sing, —(V,a, +Y b )cosp, +M,~M , ~1,&, =0,

kde I, je hmotovy moment setrvacnosti zkoumaného télesa k ose kolmé k medidlni roviné v centru
tihy
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T
y A,
As
X
1A
Obr. 8. Podminky rovnovahy ¢asti koncetiny. Obr. 9. Koncetina béhem 3vihu s francouzskou holi.

& = (ay,jpj _ay,ipi)lk Cos @, _(ax,jpj —a,, pi)lk siny,

kde k je index télesa a indexy i, j oznacuji doIni a horni koncovy bod, /; je délka vySetfované &asti, tzn.
lytkové resp. stehenni ¢asti dolni koncetiny, p; p; jsou relativni polohy téZisté télesa s indexem k, ¢ je
Uhel sméru osy télesa s osou x. Postupujeme-li od konce dolni koncetiny ve Svihu (zde maji koncové
sily a koncovy moment nulové hodnoty) postupné ke ky¢li, pfi pfechodu na druhou ky¢li zapo¢teme
zatizeni od trupu F, a pak po podepiené dolni koncetiné az k dotyku se schodem, pak v rovnicich
(21), mGzeme vzdy z hodnot sil a momentu na jedné strané urcit sily a moment na strané druhé.

V simula¢nim vypoctu na pocitaci byl pfesun o jeden schod rozdélen na 10 casovych usekd.
Simulovéna byla jen faze 2 (pfesun dolni koncetiny ve Svihu). Pfi fazi 1 a 3 jsou obé dolni koncetiny
podepiené a sily a momenty v kloubech jsou podstatné mensi. Postup simulace v jednom kroku
pro dolni kon¢etinu ve 3vihu byl nédsleduijici:

1. Pro vsechny ¢asové okamziky svihu dolni koncetiny byly ze vzorcl (2), (3), (5), (7), (12), (13), (14)
a pomoci vyse popsaného algoritmu urceny soufadnice bodud A, az A,.

2.V kazdém casovém okamziku byla urc¢ena zrychleni bodd A, az Ay. Body A;, A, A; a Ay maji
nulova zrychleni, ze vzorcl (6) a (8) byla uréena zrychleni bodu As, bod A; se nepohybuje.

Vypoctu zrychleni bodU A,, A, a event. Ag ur¢ime postupem dle (16).

3. Regenim rovnic (21) urcime koncové sily a momenty postupné na koncetiné ve $vihu a pak na
podepiené koncetiné.

Uvahu o vypoétenych vysledcich uvedeme v &asti diskuse.
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2b. Chiize s francouzskymi holemi a berlemi

Pfi chlizi s jednou francouzskou holi je smér hole ve sméru predlokti, tzn. spojnice bodli Ay, Ag, viz
obr. 9. Svisla slozka sily v holi je opét F, podle vztahu (19). Sila v holi je ve frontalnim prdmétu svisla
a mé hodnotu F; v medidlnim prlimétu je sikma pod thlem B, viz obr. 9 a ma hodnotu

F =F cosp,
X p%
=arctg = = arct i,
f=arctg Y, 7°0,756h

Jelikoz sily a momenty pocitdme v sagitalni (medidlni) roving, jsou sily a momenty v kloubech pro
jednu francouzskou hul stejné jako pro obycejnou hal podle ¢l. 2a.

Pro dvé francouzské hole nebo dvé berle mize pacient pienaset do holi resp. berli celou svoji tihu
(podepiena koncetina neni zatizend) nebo se o né neopirat (pak pouzijeme zpUsob vypoctu pro
chizi bez zdravotnich pomcek podle [2].

3. DISKUZE

Program na pocitaci byl sestaven obecné pro libovolné ¢iselné zadani. Nyni uvedeme dciselné
vysledky vypoctl pro pacienta vysky 180 cm a hmotnosti 80 kg. Ostatni hodnoty (rozméry, hmotnosti
a hmotové momenty ¢&asti téla) byly z téchto hodnot odvozeny. Schodisté bylo uvazovéno pro 3itku
schodu 30 cm a vysky v cm 20, 15, 10, 5, 0, -5, -10, -15, -20. Rychlost pohybu ve vodorovném sméru
byla uvazovéna 1 m/s, tzn. 3,6 km/hod. Simula¢ni program je mozné pouzit i pro jiné parametry.

Sily a momenty v kloubech vychézeji podstatné vétsi pro podepienou dolni koncetinu nez pro
dolni koncetinu ve 3vihu. Zrychleni jsou pro klouby podepiené dolni koncetiny nulova, proto na
podeprenou dolni koncetinu neplsobi setrvacné sily. Simula¢nim vypoctem byly pro podepfenou
dolni koncetinu zjistény sily a momenty s hodnotami asi 66 % hodnot podle principu statiky
(vypocet za klidu) s podobnym priibéhem. Pro dolni koncetinu ve Svihu se vsak vliv setrvacnych
sil projevuje, ale hodnoty pro dolni koncetinu ve Svihu jsou podstatné mensi ve srovnani s dolni
koncetinou podeprenou. Hodnoty pro zdravou dolni koncetinu jsou stejné jako pro chdzi bez
zdravotnich pomcek.

V grafu 1 jsou ohybové momenty v kycli a kolenim kloubu podepiené dolni koncetiny béhem
jednoho kroku, v grafu 2 jsou maximalni sily a v grafu 3 maximalni momenty pro kycel a pro koleno
podepfené koncetiny zjisténé simula¢nim modelem pro 3itku schodu 30 cm a vysky v cm 20, 15,
10, 5, 0, -5, -10, -15, -20 cm. Nejvice je namahané koleno dolni koncetiny na pocatku pohybu od
spodniho schodu. Maximalni svisla sila v kolenim kloubu je 448,19 N. Extrémni hodnota ohybového
momentu v koleni opfené dolni koncetiny je 157,72 Nm pro sklon schodi$té 2/3 vzhdru. Pro mensi
sklon se hodnota momentu postupné snizuje, minimalni je pro chiizi po roviné. Pro klesajici spad
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Graf 1. Moment v ky¢li - M1 a kolenu - M2 podepiené nohy (Nm), moment v lokti paze s holi — M8 (Nm) béhem
jednoho kroku na schodech vyska stupné 20 cm, délka 30 cm. Na vodorovné ose je ¢as (s), rychlost chlize 2 m/s.

schodisté se opét zvysuje. Moment v kolenu je pfendsen dvojici sil, tzn. tahovou silou ve svalu pfi
extenzi kolena a tlakovou silou v kloubu. Pfi vzajemném rameni sil 4 cm je velikost téchto sil 3943 N,
silu od momentu je nutné pfipocitat ke svislé sile v podepfeném kolenu 448,19 N, tzn. celkova sila je
4391,19 N. coz je 8,5krét vice nez od tihy pfi stoji v klidu na jedné noze. Momenty v ky¢li a v kolenu
dolni koncetiny ve Svihu jsou malé ve srovnani s momentem v koleni podepiené koncetiny. Podle
vysledkd simula¢niho vypoctu Ize konstatovat, Ze pfi chlizi do schod(l vznika u podeprené dolni
koncetiny znac¢na sila ve svalu pfi extenzi kolena a tlakova sila v kolennim kloubu, coz zpUsobuje
bolesti pacientt trpicich artrézou.

4. ZAVER

Veskeré vztahy jsou odvozeny obecné bez ohledu na konkrétniho pacienta. Do simula¢niho
programu na pocitaci lze volit parametry urcitého pacienta a provést vypocet specialné pro ného.

V ¢lanku je odvozeni vypoctovych postupl pro stanoveni polohy kloubl v jednotlivych fazich
pohybu. Tyto vypoctové postupy umoznily velmi pfesnou animaci pohybu pacienta po schodech.
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Graf 2. Svislé sily v kycli — y1 a kolenu podepiené nohy - y2 (N). Na vodorovné ose je vyska schodu 0,2 az -0,2 (m),
na svislé ose sila (N).
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Graf 3. Ohybové momenty kolenu podepiené nohy — M2 a v lokti — M8. Vodorovné vyska schodu (m), svisle ohybovy

mom

ent (Nm).
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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.



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.
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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 DOC. RNDr. PAVLA BLAHU, CSc.
(20.11.1943 = 24.9.2019)

Dne 24. z4ii 2019 ve véku nedozitych 76 let nas opustil nas kolega a ptitel pan docent Pavel Blaha,
jeden z prednich ceskych antropologl; zemfel tise po delsi nemoci. Naposledy verejné vystoupil
7.3.2018 na 23. Kubatovych dnech v Lékafském domé v Praze pfi pfileZitosti 75. Zivotniho vyroci,
kdy mu byl slavnostné udélen Diplom ¢estného ¢lenstvi ve Spole¢nosti pro pojivové tkané Ceské
lékaiské spoleénosti J. E. Purkyné (CLS JEP) a soucasné mu byla udélena Cestna medaile CLS
JEP jejim predsedou panem prof. MUDr. Stépanem Svacinou, DrSc. za celozZivotni dilo v oblasti
klinické antropologie. Docent Blaha pfispél k odbornému programu symposia soubornym sdélenim
+Antropologické vyzkumy ceské (¢eskoslovenské) populace - rekapitulace”
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V antropologickém svété a ve svété mediciny je zndm pfedevsim svymi jedine¢nymi monografiemi
zachycujicimi fyziologicky rist, vyvoj a télesnou variabilitu ¢eské populace se zaméfenim na
normativy télesnych charakteristik ve véku od narozeni do 70 let (data byla ziskavana v sou-
vislosti s konanim spartakiad (1980-1990) a p¥i celostatnim vyzkumu déti a mladeze (1991)). Udaje
a graficka znazornéni z téchto praci jsou kazdodenné vyuzivana fadou odbornikll rGznych odvétvi
v bézné praxi. V zahranici jsou znamy jeho publikace se spoluautory v angli¢tiné: The growth of
the Czech child during the past 40 years (Budapest, 1998), Risk Factors of Obese Czech Children
(Goettingen,2001), Bodily characteristics and Lifestyle of Czech Children Aged 7.00 to 10.99 years,
Incidence of Childhood Obesity (Central Eur. J. publ. Health, 2002) a dalsi. S J. Vignerovou Blaha
redigoval publikaci: Investigation of the Growth of Czech Children and Adolescents — Normal,
underweight, overweight (SZU, Praha 2002) s prispévky pediatrd, endokrinologti a odbornikd
v oblasti vyzivy. V roce 2007 byl hlavnim editorem publikace Essentials of Biological Anthropology
(Selected Chapters) vydané The Carolinum Press UK k vy3e uvedené letni Skole. Publikace obsahuje
fadu vybranych kapitol zahranic¢nich i nasich badatel.

V poslednich letech Zivota se pan doc. Bldha kromé odborné spisovatelské ¢innosti vénoval psani
basni - vysla mu,Sbirka poezie” (2015). Své paméti sepsal v knize ,Béh Zivota jihoceského Sinuheta”
(2016).

V roce 2019 byl ¢estnym presidentem 6. mezindrodniho antropologického kongresu dr. AleSe
Hrdlicky a pUsobil jako ¢len organiza¢niho vyboru. Pro zhorseni zdravotniho stavu se jiz nebyl scho-
pen kongresu zucastnit. Jeho Uvodni fec¢ byla uverejnéna v suplementu cisla 2 ¢asopisu Pohybové
ustroji — pokroky ve vyzkumu diagnostice a terapii, 26, 2019, s. 32-33. Plenarni prednasku ,History
of Congresses of Dr. Ale$ Hrdlicka za pana docenta pfednesla pani MUDr. Olga Hudakovd, PhD.
Toto plvodni sdéleni bylo publikovano v celém rozsahu ve vyse uvedeném Suplementu ¢asopisu
Pohybové Ustroji na strané 51-57.

Pavel byl cestny a dobry ¢lovék, opravdovy pritel.

Je obdivuhodné, co ve svém zivoté jihocesky rodadk dokazal!

Za Spole¢nost pro pojivové tkané CLS JEP a redakéni radu ¢asopisu Pohybové ustroji

prof. MUDr. Ivo Mafkik, CSc.
prof. MUDr. Josef Hyanek, DrSc.
MUDry. Miloslav Kuklik, CSc.
RNDr. Daniela Zemkova, CSc.
MUDr. Olga Hudéakova, PhD.
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Profesni a védecké milniky Pavla Bldhy byly systematicky uvefejnény v suplementu 1 ¢asopisu
Pohybové ustroji - pokroky ve vyzkumu, diagnostice a terapii, 25, 2018, s. 74-79.

Jeho aktivity si dovolujeme heslovité pfipomenout.
Odborna kvalifikace

® gymnazium v Pisku

® Prirodovédecka fakulta UK v Praze - obor biologie a chemie se specializaci v antropologii
(1961-1966)

® doktorat (RNDr.) v roce 1970

® kandidat véd (Katedra antropologie PfF UK, 1989)

® docentura (1997)

Pracovni pusobisté

® Kriminalisticky Ustav Praha (1966-1974)

® Druzstevni zasobovaci podnik Rady spottebnich druzstev (planovaci oddéleni (1974-1976)
® Ustav sportovni mediciny MZ (1976-1998)

® Katedra antropologie a genetiky ¢lovéka PfF UK (od r. 1994)

® Strojni fakulta Zapadoceské univerzity

® Masarykova univerzita v Brné

® \/ysoka Skola télesné vychovy a sportu PALESTEA s.r.0.

Vyzkumna cinnost

® r(stova a vyvojova antropologie

® télesna variabilita ¢eské populace se zaméienim na normativy Sirokého spektra télesnych
charakteristik ¢eské resp. ceskoslovenské populace ve véku od narozeni do 70 let (napt. feseni
5. a 6. celostatniho antropolog. vyzkumu déti a mladeze 1991 a 2001)

® organizace vyzkumu provadénych v souvislosti s konanim spartakiad (1980-1990)

celostatni vyzkum déti a mladeze (1991)

® fesSeni fenoménu détské obezity (od r. 1989) se snahou komplexniho feseni této aktudlni
problematiky (z hlediska antropometrického, biochemického, endokrinologického,
genetického a klinického)

® sledovani vlivu rlznych faktorG na rlst a détskou obezitu, (zakoncené 6. Celostatnim vyzku-
mem déti a mladeze v r. 2001)

® objasnéni ndhlych zmén ve tvaru hlavy v 80. letech minulého stoleti u nasi populace

® sledovani intenzivniho tréninku vrcholovych gymnastek na jejich télesny rozvoj

® prevence a hodnoceni détské obezity
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Byl hlavnim fesitelem nebo spolufesitelem celkem15 grantovych projekt(.

Vyuka
® vyuka predméta ,Fyzicka antropologie’, ,Funk¢ni antropologie”
® vedeni diplomovych a doktorandskych praci

Publikace

® pies 180 publikaci

@ vice jak 20 monografii v Cechach i v zahrani¢i (autor ¢i spoluautor)

® Blahovy monografie v €echdch — fady rozmér(i déti a dospélych (publikovanych v letech 1982,
1984, 1986, 1990)

V zahranici:

® The Growth of the Czech Child during the Past 40 years (Budapest, 1998), Risk Factors of Obese
Czech Children (Goettingen,2001), Bodily characteristics and Lifestyle of Czech Children Aged 7.00
to 10.99 years, Incidence of Childhood Obesity (Central Eur.).publ.Health, 2002),

® |nvestigation of the Growth of Czech Children and Adolescents - Normal,

® underweight, overweight (SZU, Praha 2002 - redigoval s J. Vignerovou)

® hlavni editor publikace Essentials of Biological Anthropology (Selected Chapters) vydané The
Carolinum Press UK, 2007

Prednaskova c¢innost

® 100 prezentaci na konferencich a sympoziich v CR a v zahraniéi

Organizacni ¢innost

® organizator narodnich i mezindrodnich kongrest a konferenci

® mezinarodni antropologicky kongres u pfilezitosti 50. vyroc¢i umrti Dr. A. Hrdlicky v Praze
vr.1993

® Antropologické dny v Liblicich v r. 1996

® prezident IV. Mezindrodniho kongresu Alese Hrdli¢ky v r. 1999

® piedseda organiza¢niho vyboru 12t Workshop European Child Obesity Group (ECOG) v r. 2002
v Praze

® president organiza¢niho vyboru Mezinarodniho antropologického kongresu ,Anthropology
and Society” (2003, Praha — Humpolec)
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® prezident organiza¢niho vyboru V. Mezinarodniho kongresu Ale3e Hrdli¢ky,,Quo vadis homo...
sociateas humana?” (2009, Praha — Humpolec)

® cCestny prezident a ¢len organiza¢niho vyboru VI. Mezinarodniho antropologického kon-
gresu u pfrilezitosti 150letého vyroci narozeni dr. Alese Hrdlicky ,All mankind is of one
origin” (2019, Humpolec)

® organizace prvni letni antropologické Skoly u nas ,Intensive course of biological anthropology
summer school”, ¢erven 2007

Clenstvi ve spoleénostech a jiné

® (len fady nasich a zahrani¢nich védeckych spole¢nosti
Ceska spole¢nost antropologicka (predseda, mistopredseda ¢i €len vyboru od r. 1998)
Evropskd antropologickd asociace (4x vice-prezident, déle €len koncilu)
Svétové organizace antropologickych a etnografickych véd (mistopredseda narodniho komitétu)
Gesselschaft fir Anthropologie
European Childhood Obesity Group

® pracovni zahrani¢ni pobyty (hl. v rdmci programu ERASMUS/SOCRATES) — Chorvatsko, Kanada,
Madarsko, Némecko, Polsko Spanélsko, Recko, Belgie

® ¢len redakéni rady mezioborového recenzovaného ¢asopisu Pohybové ustroji — pokroky ve
vyzkumu, diagnostice a terapii (od r. 2001)

® piedseda redakeni rady ¢asopisu Ceskd antropologie

Ocenéni

® Stfibrna medaile za zasluhy o Cs. Spartakiadu (1985)

® Medaile Dr. Alese Hrdlicky za zasluhy o ¢eskou antropologii (1995)

® Medaile za zasluhy o rozvoj oboru a védy Spoleénosti po pojivové tkané CLS J. E. Purkyné (2013)
® Diplom cestného ¢lenstvi Spole¢nosti pro pojivové tkané (2018)

® Cestna medaile CLS JEP (2018)

K dokresleni osobnosti a citlivé duse Pavla Blahy uvadime ukézku z jeho ,Sbirky poezie”.
POKORA

Den kazdy vezmi vdécné,

ktery Ti Zivot d3,

na svété nejsme veécné -
- Zivot je velky dar.
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O pratelstvi a lasce snis

a mozna dozijes se pravdy,
pro lék si zajdi k lidem bliz,
jen nevystupuj z fady.

Jen zbabély si sedne

do koutku,

pfi prvni prohie v Zivoté,

za Zivotem déla tecku.

A hotkne ve své samoté.
vzdycky je jesté pro co Zit -

i kdyz jsi mnoho ztratil -
vzdy se ma ¢lovék za co bit -
Aby sobé a druhym stésti vratil!
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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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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 vécech 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 dalsi otazky, s nimiz se poskytovatele
zdravotnich sluzeb v praxi setkavaji

V pfipadé zajmu o nezavaznou konzultaci a poskytnuti blizSich informaci nas nevahejte kontaktovat.

SVOBODA & KUCERA | ADVOKATI

AK Kucera s.r.o. | Stavitelska 1099/6, 160 00 Praha 6 | T +420 222 965861 | M +420 731510 675 | £ kucera@sk-advokati.cz | W www.sk-advokati.cz



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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