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Dvojcislo casopisu 3-4, 21. rocniku casopisu Pohybové ustroji
je vénovdno

panu profesorovi Tomaszi Karskemu, MD, PhD.
a

panu profesorovi Mikhailu Dudinovi, MD, PhD, DSc.

The double issue of 215t volume of the Locomotor System journal
is dedicated to

Professor Tomasz Karski, MD, PhD.
and

Professor Mikhail Dudin, MD, PhD, DSc.
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LOCOMOTOR SYSTEM

Advances in Research, Diagnostics and Therapy

Published by The Society for Connective Tissues, Czech Medical Association of J. E. Purkyné,
Prague, Society for Prosthetics and Orthotics, Czech Medical Association of J. E. Purkyné, Prague,
Czech Republic & Ambulant Centre for Defects of Locomotor Apparatus Prague, Czech Republic

Call for papers

Support this journal by sending in your best and most interesting papers. Publication will
normally be within six months of acceptance. The journal appears twice in a year as a double
number.

Chief editor:  Ivo Mafik
Associate Editors:  Miroslav Petrtyl, Martin Braun
Scientific Secretary: ~ Miloslav Kuklik
Responsible Editor:  Pavel Lorenc

Editorial board

Romuald Bedzinski ~ Mohamed Alam-Eldin Jaromir Kola¥ Pavel Novosad Ivan Vareka
Michael Bellemore Ivan Hadraba Petr Korbelar Ctibor Povysil Jan Vseticka
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Submitted papers: Locomotor System will review for publication manuscripts engaged in

diagnostics and interdisciplinary treatment of genetic and metabolic skeletal disorders, limb
anomalies, secondary osteoporosis, osteo/spondyloarthritis and another disorders that negati-
vely influence development and quality of locomotor appartus during human life.

Both papers on progress in research of connective tissue diagnostics, medical and surgical
therapy of multiple congenital abnormalities of skeleton mainly in the fields of paediatric ortho-
paedic surgery and plastic surgery, orthotics and prosthetics treatment, and papers dealing with
biomechanics, clinical anthropology and paleopathology are appreaciated.

The journal has an interdisciplinary character which gives possibilities for complex approach
to the problematics of locomotor system. The journal belongs to clinical, preclinical and theo-
retical medical branches which connect various up-to-date results and discoveries concerned
with locomotor system. You can find the volumes of Locomotor System journal 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.

Abstracts of presented papers are excerpted in EMBASE/Excerpta Medica (from the year
1994) and in the Bibliographia medica Cechoslovaca (from the year 2010). We prefer the
manuscripts to be prepared according to Uniform Requirements for Manuscripts Submitted to
Biomedical Journals (Vancouver Declaration, Brit med J 1988; 296, p. 401-405).
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SLOVO CTENARUM | A WORD TO READERS

Vazeni ¢tenafi, autofi a inzerenti,

dékujeme za Vasi pomoc pii tvorbé mezioborového odborného recenzovaného ¢asopisu
»Pohybové ustroji - pokroky ve vyzkumu, diagnostice a terapii (dale PU)”.

Znovu upozorfiujeme, ze od roku 2013 je ¢asopis Pohybové Ustroji vydavan pouze v elek-
tronické formé (v roce 2014 bylo pfidéleno nové ISSN 2336-4777). Pro soucasné odbératele
¢asopisu PU a dalii zajemce doporucujeme pfihlasit se na http://www.pojivo.cz/en/newsletter/,
zadat jméno a e-mailovou adresu, na kterou bude ¢asopis posilan. Na webové doméné SPT CLS
JEP http://www.pojivo.cz/cz/pohybove-ustroji/ naleznete ve formédtu PDF vSechna jednotliva
¢isla a dvojcisla ¢asopisu (v€etné Suplement) vydana od roku 1997 (bezplatny piistup).

Dvojcislo ¢asopisu 3-4, 21. ro¢nik ¢asopisu Pohybové ustroji je vénovan dvéma ¢lentim
redak¢ni rady k vyznamnému Zivotnimu jubileu, a to panu Prof. Tomaszovi Karskému, MD, PhD
(75 let) a panu Prof. Mikhailovi Georgiyevichi Dudinovi, MD, PhD, DSc (65 let).

V suplementu casopisu byla publikovéna abstrakta referdtld prednesenych na meziné-
rodnim The 16™ Prague-Lublin-Sydney-St.Petersburg Symposiu v Lublinu v Polsku ve dnech
21.-24. zafi 2014. Symposium, jehoz hlavni téma bylo ,Disorders of growth and defects of
growth epiphysis’, mélo velmi vysokou spolecenskou a odbornou uroven. Symposia se zucast-
nili zastupci z 12 zemi.

V rubrice zpravy jsou uvedeny 1. informace o jubilejnim 20. Kubatové symposiu, které
se bude konat v Lékaiském domé v Praze 2 ve dnech 6.-7. 3. 2015 a The 17t Prague-Lublin-
Sydney-St.Petersburg Symposiu, které planujeme uskutecnit v Kroméfizi (misto konani hotel
Octérna) ve dnech 20.-24. zafi 2015. Hlavni organizace mezinarodniho symposia se ujali doc.
MUDr. Ivo Matik, CSc. predseda Spole¢nosti pro pojivové tkané (SPT) CLS JEP a MUDr. Petr
Krawczyk, ptedseda Ortopedicko-protetické spole¢nosti (OPS) CLS JEP. Téma symposia je
,Growth plate - Disorders of growth”.
tykajici se diagnostiky a symptomatické mezioborové 1é¢by kostnich dysplazii, koncetinovych
anomalii, dysmorfickych vad pohybového apardtu a genetickych syndromd, metabolickych
kostnich chorob, sekundarni osteopordzy, osteo/spondyloartrézy, ale i jinych chorob, které
ve svych dudsledcich negativné ovliviuji vyvoj a kvalitu pohybové Ustroji v prabéhu lidského
Zivota. Dale prace vychazejici z vyzkumu pojivovych tkani, prace orientované na biochemickou,
morfologickou, genetickou a molekuldrni diagnostiku chorob pohybového ustroji. ZvIastni
pozornost je prikladana pracim z oblasti biomechaniky, neuroadaptivnim zménam skeletu,
fizené remodelaci pojivovych tkani v zavislosti na lé¢ebnych metodéach (kalciotropni Iéky,
rehabilitace, ortoticko-protetické a operacni [é¢eni), v neposledni fadé studiim muskuloskele-
talnich a neurondlnich interakci i sdélenim antropologickym a paleopatologickym. Ocefiujeme
predevsim interdisciplindrné zaméfené prace. V anglickém jazyce jsou publikovana sdéleni
zahrani¢nich i nagich autorl. Zddanym doplnénim obsahu ¢asopisu jsou zpravy ze sjezdl
a konferenci. V rubrice zpravy zvefejiiujeme ozndmeni o Zivotnim vyroci ¢lenli RR casopisu, SPT
CLS JEP, OPS CLS JEP a vyznamnych osobnosti, sdéleni o prioritnich pozorovanich, ze studijnich
a poznavacich cest aj.
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Opakované uvadime smérnice pro autory prispévk(, kterym vénujte prosim pozornost pfi
tvorbé Vasich védeckych sdéleni.

Casopis PU byl v roce 2008 zafazen Radou pro vyzkum, vyvoj a inovace vlady CR na Seznam
recenzovanych neimpaktovanych periodik vydavanych v Ceské republice. V souvislosti se zmé-
nou v elektronickou formu vydavani v roce 2013 casopis nedopatienim vypadl ze Seznamu.
Od roku 2015 je elektronicka forma Pohybového ustroji (ISSN 2336-4777) znovu na Seznamu
recenzovanych neimpaktovanych periodik.

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

K prosazeni casopisu Pohybové Ustroji mezinarodné je velmi vyznamné citovat prace
uverejnéné v Casopisu v prispévcich posilanych do zahrani¢nich ¢asopist. Pro zvyseni irovné
¢asopisu PU je nezbytné ziskavat ptivodni kvalitni prace a kasuistiky, které doporu¢ujeme pub-
likovat v angli¢tiné s cilem zvysit zdjem o nas ¢asopis v odborném svété. Souhrny plvodnich
praci doporucujeme psat co nejvystiznéji, strukturované ¢esky a anglicky (objectives, methods,
results and discussion), s klicovymi slovy. Snahou redakéni rady je zvysit Uroven ¢asopisu tak,
aby byl prijat mezi ¢asopisy citované v databazi SCOPUS.

Zamnohaletou spolupraci dékuje redakénirada panovi Prof. Dr. Med. ZoranoviVukasinovicovi
(Belgrade, Croatia).

Tésime se na Vasi spolupraci a tvarci pfipominky v roce 2015.

Redakéni rada
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OBRAZEK NA TITULNi STRANE CASOPISU DEMONSTRUJE
KNIESTOVU DYSPLAZII

Obréazek na titulni strané casopisu demonstruje charakteristické rentgenologické projevy
Kniestovy dysplazie (MIM No.156550), na zakladé kterych Ize s jistotou potvrdit genetickou dia-
gnozu (stejné jako napf. u achondroplazie, spondylometafyzarni dysplazie, typ Kozlowski aj.), ale
i odlisit tuto spondylo-epi-metafyzarni dysplazii od jinych kolagenopatii typu Il (napt. Spondylo-
epifyzéarni dysplazie vrozena, Spondylo-epifyzarni dysplazie s kratkymi metatarzy, dfive Ceska
dysplazie, Sticklerdv syndrom typ 1) nebo metatropické dysplazie aj.). Urceni spravné diagnézy
jiz v batolecim a predskolnim véku je vyznamné nejen pro dalsi prognézu zdvazné postizeného
ditéte, ale zabrani dalSimu finan¢né nédkladnému vysetiovani. Uréeni spravné klinicko-antropo-
logicko-radiologické diagnézy je vyznamné také pro védecké pracovniky, zabyvajici se kostni
biologii, protoze mohou vyuzit jiz zndmé informace o klinickych korelacich gent a proteind.

Na obrazku jsou zobrazeny patognomonicky vyznamné rentgenologické zmény na snim-
cich rukou, ky¢li, kolennich kloubech a patefi dvou nepfibuznych déti divky a chlapce. Diagnéza
pacientl byla stanovena nebo potvrzena v Ambulantnim centru pro vady pohybového apa-
ratu s.r.o. v Praze ve spolupraci s panem Doc. Dr. Med. Kazimierzem S. Kozlowskim, M.R.A.CR,,
Sydney, Australia

RTG snimky z archivu Ambulantniho centra pro vady pohybového aparatu s.r.o., Olsanska 7, 130 00 Praha 3.
X-rays from archive of the Ambulantn Centre fo Defects of Locomotor Apparatus l.l.c. in Prague, Czech Republic.
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Ruka

Na obrdazku vlevo nahofe jsou RTG snimky levé ruky divky ve véku 5 let (vlevo) a chlapce
(vpravo) ve véku 6,5 roku. Napadné je zkraceni strednich a zvIasté distalnich ¢lankd, kratky a Siro-
ky 1. metakarp a rozsifeni obou konct vsech kratkych kosti. Epifyzy jsou ploché a mirné defor-
mované. U chlapce (vpravo) jsou navic osifikacni centra na distalnich koncich zékladniho ¢lanku
1.-5. prstu, coz je pro Kniestovu dysplazii typické (ale nékdy pfitomné téz u Spondylepifyzarni
dysplazie vrozené). Karpalni kosti maji abnormalni nepravidelny tvar. Mala nadpocetna kistka je
pfitomnda mezi os naviculare a os lunatum u divky (vlevo). U chlapce (vpravo) jsou os naviculare
a os trapezoideum velmi malé, os lunatum chybi, distaIni konec radia a ulny je rozsiteny, epifyzy
jsou velké.

Kolenni kloub

Na obrazku vlevo dole jsou RTG snimky pravého kolene v AP projekci divky ve véku 5 let
(vlevo) a chlapce ve véku 6,5 roku (vpravo). Epifyzy jsou lehce zplostélé a epifyzy distalniho
femuru Siroké. Proximalni riistové fyzy tibie jsou zakfiveny proximalné ve tvaru obraceného V"
Fibuly jsou tenké, proximalné kratsi.

Panev a kycle

Na obrazku vpravo dole je RTG péanve a kycli - vlevo divka 5 let, vpravo chlapec 6,5 roku.
Panev je mald. Bazalni ¢ast panevnich lopat je zkracend. Krcky femurd jsou velmi Siroké a velmi
kratké. Epifyzy hlavic femurd jsou velmi malé a dysplastické.

Patef

Na obrazku vpravo nahofe je pétef a hrudnik v AP projekci (divka 5 let) a bo¢né projekci
(vlevo divka 5 let, vpravo chlapec 6,5 roku). Typicka je generalizovana platyspondylie a doptedu
klinovity tvar v torakolumbalni oblasti, u chlapce je vyrazna hrudni kyféza a bederni lordéza.
Hrudnik je zvonovity, predozadné rozsifeny, rozsifené predni konce Zeber (rachiticky rizenec).

Rentgenologicka diagnostika Kniestovy dysplazie je mozna v prvnich letech Zivota. Hlavni
RTG ptiznaky jsou: platyspondylie s dopfedu klinovitym tvarem v torakolumbdlni oblasti, Siroké
lopaty kycelni s hypoplazii bazalnich ¢asti a velmi Siroké a kratké kreky femurd s tézkou dysplazii
az aplazii epifyz hlavic femurd. Kratké kosti maji Siroké metafyzy a velké deformované epifyzy.

Urceni diagndzy radiologickym vysetfenim je mozné u déti (v obdobi rlistu) pfi sou¢asném
zhodnoceni klinického nalezu.

K typickym klinickym projevim patii: Zvlastni oblicej s oplosténim stiedni ¢asti a vpace-
nym kofenem nosu, mélké orbity s vyboulenymi o¢nimi bulvami. Kratky trup s hrudni kyfézou
a bederni lordézou, nékdy i skolidzou patere, hrudnik je kratky s protruzi sterna. Koncetiny jsou
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relativné kratké s prominujicimi velkymi klouby a omezenym rozsahem pohybu. Nékdy jsou
pfitomny pedes equinovari.

Diferencialni diagnéza. Podobné RTG zmény skeletu jsou u Spondyloepifyzalni dysplazie
vrozené a metatropické dysplazie.

Geneticky pfenos onemocnéni je autozomalné dominantni. Mlize se vyskytnout somaticky
a gonadalni mozaicismus. Prenatalni diagnostika je mozna v postizené rodiné prikazem muta-
ce vgenu COL2A1 v choriovych kicich nebo v amnialnich burkach.

Prognédza. Vyvoj inteligence u vétsiny postizenych a Zivotni prognéza jsou normalni.
Priblizné v 50 % ptipadl byva rozstép patra, ¢asta je myopie a pievodni i neurdlni ztrata sluchu.
MuizZe se vyvinout katarakta. Kontraktury kloub(l a patere s epifyzérni dysplazii vyusti v pred-
¢asnou osteoartrézu, spondylézu a spondylatrézu. Vyska dospélych byva mezi 106 az 145 cm.

TITLE PICTURE DEMONSTRATES - KNIEST DYSPLASIA

This disorder is important for the radiologists because of distinctive radiographic findings
usually in the first years of life. On the basis of these findings the genetic diagnosis can be
definitely confirmed (identically as e.g. at Achondroplasia, Spondylometaphyseal Dysplasia,
Kozlowski type and/or Metatropic dysplasia and Trichorhinophalangeal syndrome, type 1).
Determination of genetic diagnosis in the first years of life is important not only for prognosis
but prevent next financially expensive examination and help some researchers who are
interested in bone biology.

At the title picture are shown pathognomonic skeletal changes at X-rays of the hands, knee
and hip joints and spine of unrelated 5 years old girl and 6.5 years boy with Kniest dysplasia.

The major clinical findings are small stature — short trunk with dorsal kyphosis. The final
body height ranges from 106 to 145cm, peculiar face with flat mid-face and depressed nasal
bridge. Intellectual development and life expectancy are normal.

The major radiographic features are platyspondyly with anterior wedging of vertebral
bodies, broad ilia with hypoplasia of basilar portions, very broad and short femoral necks, severe
dysplasia and late ossification of the capital femoral epiphyses and short tubular bones with
broad metaphyses and large and deformed epiphyses.

Differential diagnosis of Kniest disease in early childhood is with other spondylo-epi-
-metaphyseal dysplasias, particularly Strudwick type and allied disorders. In later childhood
Collagen Il osteopathies, especially Spondyloepiphyseal dysplasia congenita warrants conside-
ration. Also we have to think on Metatropic dysplasia.
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Genetics and molecular pathology

The genetic transmission is autosomal dominant. Most of the patients are sporadic, repre-
senting new mutations of the determinant gene. The condition is a type 2 collagenopathy
caused by mutations of the COL2A1 gene. Somatic and gonadal mosaicism occur.

Course and prognosis

In severe cases, short stature, prominent knees, cleft palate and clubfeet are noted at birth.
Chronic otitis media, hearing loss, myopia and retinal detachment are major complications.
Joint contractures, spinal deformities and epiphyseal dysplasia with precocious development
of osteoarhrosis need orthopaedic attention. The patients may lead active lives in spite of their
severe handicap.

Key words: skeletal dysplasia, Kniest Dysplasia, radiologic diagnosis
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UDAJNA IDIOPATICKA SKOLIOZA.
BIOMECHANICKA ETIOLOGIE. NOVA KLASIFIKACE.

SO-CALLED IDIOPATHIC SCOLIOSIS. BIOMECHANICAL
AETIOLOGY. NEW CLASSIFICATION. TREATMENT AND
PROPHYLAXIS: A REPORT

KARSKI TOMASZ", KARSKI JACEK?

1) Vincent Pol University in Lublin, Poland / tmkarski@gmail.com

2) Paediatric Orthopaedic and Rehabilitation Department of Medical University
in Lublin, Poland / jkarski@vp.pl

SUMMARY

The biomechanical aetiology of so-called idiopathic scoliosis is based on material and obser-
vations from 1984 (scholarship one month of T. Karski in Invalid Foundation Hospital in Helsinki
/ Finland - operator of scoliosis Dr Olai Snellman) and on material of Paediatric Orthopaedic
and Rehabilitation Department of Medical University in Lublin in the years 1984 - 2007/2014.

We found three group and four types of scoliosis. With the type of scoliosis is connected the
method of treatment and possibility of causal prophylaxis.

All strengthened exercises of extensor muscles in therapy should be reject from the pro-
gram of treatment. These exercises fortify mainly contracted paravertebral muscles and magnify
curves of scoliosis. Only the stretching exercises are proper. The causal prophylaxis should be
introduced to all patients in all countries.

Key words: idiopathic scoliosis, biomechanical causes, treatment, stretching exercises.
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INTRODUCTION

The biomechanical aetiology of so-called idiopathic scoliosis called AlIS is described in
Polish, English, German and in Spanish Journals in years 1995-2007 (T. Karski) and presented
since 1995 in many Congresses and Symposia in Poland and abroad.

MATERIAL

In 2012 the whole material gathered 1950 cases. Patients were 2 to 60 years old.

Explanation of biomechanical aetiology of scoliosis in points

The spine deformity called adolescent idiopathic scoliosis (AlS) develop under the influence
of biomechanical factors. This biomechanical factors / causes are: (A) permanent standing ‘at
ease’ on the right leg and (B) influence appearing during gait. These both causal influences are
based on (C) asymmetry of time standing — more on the right leg and on asymmetry left / right
side of loading of body during walking.

To understand these asymmetries we provide this explanation in points as follow:

1.

“Syndrome of contractures” [SofC] (Siebenersyndrom) according to Prof. Hans Mau
is the cause of asymmetries. In 2006 we add to this “Syndrome od Contractures” the
varus deformity of shank and we called it “Syndrome of Contractures and Deformities”
(SofCD - T. Karski and J. Karski). So, to the seven contractures according Prof. Hans Mau
we added the extensive varus deformity of shank connected with the “inconvenient
foetus position” - that's mean insufficient space in uterus for the child especially in three
last months of gravidity [1, 2, 3,11, 12, 13, 14].

Asymmetry in movement of hips is connected with SofCD. In all scoliosis children the
adduction of right hip is limited - is smaller than in left hip (see Fig. 1). To check this
asymmetry the examination should be perform in straight position of hip joint. Please
here to notice - that the checking in this position is similar / is the same like in “standing”
and also similar in “stand phase of walking”. In some children there is even abduction
contracture of right hip, plus external rotation and flexion contracture (see later - in
lepg).

Pathological influence on spine as mentioned above is coming by walking (gait) and
because of habit of permanent standing ‘at ease’ on the right leg.

There are various types of scoliosis — some connected with “walking’, other connected
with “standing”. The new classification is described in next chapter.

Every type of scoliosis start to develop in 2-3 year of life of children.
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Difference of adduction of both hips - typical for It epg / contracture of the right hip

A1
right hip

Test of adduction of hips (similar to upper test). One child. Two method of examination.
(test is more sensible).

B1
right hip

(0 degree adduction). Because of this — right leg is chosen for permanent standing.
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A2
left hip

Examination in ,extension position of hips” A1, A2 by extended knee. B1, B2 in flexed knee.

B2
left hip

Figure 1. A1, A2, B1, B2: Examination of hip adduction
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New classification as important information for physiotherapy [4, 5, 6, 7, 8,9, 10]. There
are three groups and four types of scoliosis (T. Karski 2001-2004).

To understand the biomechanical pathological influence in development of scoliosis we
present also the child from control group without scoliosis to show the “physiological model of
movement of hips” protecting before so-called idiopathic scoliosis (Fig. 2).

1) “S”letiopathological (epg) scoliosis (Fig. 3). Double curves. Influenced by the “gait”

and the permanent “standing at ease on the right leg”. Stiff spine. 3D. Progression.
2A) “C"ll/A epg scoliosis (Fig. 4a). Influenced by the permanent “standing at ease on the
right leg”. One curve. Flexible spine. 1D. No or slight progression.
2B) “S" II/B epg scoliosis (Fig. 4b). Influenced by the permanent “standing at ease on
the right leg’, plus - laxity of joints or/and incorrect exercises in previous treatment.
Flexible spine. 2D or mix. Moderate progression.

3)  “I"lll epg scoliosis (Fig. 5). Influenced by the “gait” only. Stiff spine. No curves or small.
No progression. No included till now to scoliosis.

PHYSIOTHERAPY

All previous extensions, its mean “muscles strengthening exercises” were incorrect / harmful
and caused only bigger curves and made the spine more stiff.

Because of this the orthopaedic surgeon used to speak about “Natural History of Scoliosis”
to explain the parents wrong result of therapy.

Instead of such therapy - all stretching exercises for spine and hips are proper for treatment
and for prophylaxis. These exercises lead to symmetry of movements and symmetry of function
and therefore protect before scoliosis.

CONCLUSIONS

1) All scientists and all Institutions engaged with scoliosis should learn about biomechani-
cal reasons in development of so-called idiopathic scoliosis.

2) All orthopaedic surgeons, rehabilitations and physiotherapies should introduce the new
conception of treatment and the causal prophylaxis in children with so-called idiopathic
scoliosis, checking on own material the new point of view to the scoliosis.

SUMMARY

The biomechanical aetiology of so-called idiopathic scoliosis is based on material and obser-
vations from 1984 (scholarship one month of T. Karski in Invalid Foundation Hospital in Helsinki /
Finland - operator of scoliosis Dr Olai Snellman) and on material of Paediatric Orthopaedic and
Rehabilitation Department of Medical University in Lublin in the years 1984-2007/2014.
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Healthy child. Physiological model of hips movements. Proper Adams test.
Normal axis of spine. The same level of lumbar and thoracic part of spine.

50°

40°

20°

10°

0° /

1
I
I
I )
left | 30° right
I
I
|
|
|
1

-10°

By proper model of hips movements
there is symmetry of loading during gait Model of hip adduction
and symmetry in the time of standing left right
on left / right leg. Never develop the o
so-called idiopathic scoliosis. no scoliosis

Figure 2 Physiological model of hips movements — no so-called idiopathic scoliosis.
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New classification: | epg. ”S” scoliosis

— \ 5o
left \
|40°

I 30°

! 2
/

| 10°
,S" scoliosis in | epg (3D). Primary double \ | WS / -
curves — connected with gait & standing \ right
‘at ease’ on right leg. First rotation -10° 9

deformity, next curves. Stiffness of spine.

Model of hip adduction
left right

Figure 3 | epg deformity -“S” scoliosis connected with specific model of hips movements. Two curves. Stiff spine.
3D. Causal influence: “gait” and “standing ‘at ease’ on the right leg"”. Progression.
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New classification: II/A epg.”C"” scoliosis

— \l 50°
left | -

// 300 -——
right

I\ 200 -—
\ 10°

Scoliosis in Il/A epg "C" shaped. 1D. \ \ 0° /

In II/A epg flexible spine. Causative \

factor: standing ‘at ease’ on the right -10°

leg. Beginning of scoliosis 2" year of \I
life. After 6 or 8 years of such standing

- it's mean in 10t or 12t year of life the Model of hip adduction

curve on x-ray is visible. left right

Figure 4a Il/a epg deformity - “C" scoliosis connected with specific model of hips movements. One curve. Flexible
spine. 1D. Causal influence: permanent “standing ‘at ease’ on the right leg”. No progression.
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New classification: II/B epg ,S” scoliosis

—>\ 50°

l 40°

;] v -
right

S -
\ 1

Scoliosis in II/B epg,S” shaped. 2D or \ 0 /

mix. In 1I/B epg flexible spine. Thoracic \

curve secondary. Causative factor: -10°

standing ‘at ease’ on the right leg and \l

additionally laxity of joints and / or
wrong exercises in therapy. In this case
wrong therapy 5 years.

Figure 4b Ill/b epg deformity - “S” scoliosis connected with specific model of hips movements. Two curves. —

thoracic secondary. 2D or mix. Causal influence: permanent “standing ‘at ease’ on the right leg” and flaccidity
of joints. No progression, or small.

Model of hip adduction
left right
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New classification: lll epg.”l” scoliosis Stiff spine / no curves or small curves

In the case (A) wrong exercises were .

performed in 7 y. To the mother was left
e

50°

40°

30°

20°

10°

spoken all the time - the wrong result of

Oo

of scoliosis”.

-10°

the therapy is typical for ,natural history qil

Scoliosis in lll epg ,I” shaped, connected
with gait only. 2D or mix. Stiffness of
spine. Small curves or no curves. left
In adulthood - pain.

Model of hip adduction

right

| -

right

Figure 5 - |ll epg deformity - “I" scoliosis connected with specific model of hips movements. No curves or small.
Stiff spine. 2D or mix. Causal influence: “gait”. No progression. Till now not included to scoliosis.

Explanation: Epg - ethio-patho-genesis
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We found three group and four types of scoliosis. With the type of scoliosis is connected the
method of treatment and possibility of causal prophylaxis.

All strengthened exercises in therapy should be reject from the program of treatment. Only
the stretching exercises are proper. The causal prophylaxis should be introduced to all patients
in all countries.

LITERATURE

1. GREEN NE, GRIFFIN PP. Hip dysplasia associated with abduction contracture of the contralateral hip.
J.B.J.S.1982, 63-A, 1273-1281.

2. HENSINGER RN. Congenital dislocation of the hip. Clinical Symp. 1979, 31
HOWORTH B. The etiology of the congenital dislocation of the hip, Clin. Orthop., 1977, 29, 164-179
KARSKIT. Etiology of the so-called “idiopathic scoliosis”. Biomechanical explanation of spine deformity. Two
groups of development of scoliosis. New rehabilitation treatment. Possibility of prophylactics, Studies in
Technology and Informatics, Research into Spinal Deformities 4, Vol. 91., IOS Press 2002, Amsterdam, Berlin,
Oxford, Tokyo, Washington DC, 37-46.

5. KARSKI T.: Explanation of biomechanical etiology of the so-called idiopathic scoliosis (1995-2007). New
clinical and radiological classification” in "Pohybove Ustroji” [Locomotor System] vol. 17, 2010, No. 1 + 2,
pages: 26-42 (Czech Republic - 2010)

6.  KARSKI T.: Biomechanical Etiology of The So-Called Idiopathic Scoliosis (1995-2007) - Connection with
“Syndrome of Contractures” - Fundamental Information for Paediatricians in Program of Early Prophylactics
/ Journal of US-China Medical Science, USA, May 2011, Volume 8, No 78

7. KARSKITOMASZ: Factores biomechanicos en la etiologia de las escoliosis dinominadas idiopaticas. Nueva
clasificacion. Nuevos test clinicos y nueavo tratamento conservador y profilaxis’, Cuestiones de Fisioterapia,
Mayo-Agosto 2010, volumen 39, Numero 2, paginas 85-152 [Cuest. Fisioter. 2010, 39 (2); 144-152] / Spain
[2010]

8.  KARSKI TOMASZ: ,Biomechanical Etiology of the So-called Idiopathic Scoliosis (1995-2007). New
Classification: Three Groups, Four Sub-types. Connection with ,Syndrome of Contractures’, Pan Arab J. Orth.
Trauma, vol. (14), No 2, July 2010

9. KARSKI TOMASZ: Biomechanical Etiology of the So-called Idiopathic Scoliosis (1995-2007). Three Groups
and Four Types in the New Classification, Journal of Novel Physiotherapies, OMICS Publishing Group, USA,
2013, S2, 6 pages

10. KARSKI JACEK, TOMASZ KARSKI: So-Called Idiopathic Scoliosis. Diagnosis. Tests Examples of Children
Incorrect Treated. New Therapy by Stretching Exercises and Results, Journal of Novel Physiotherapies,
OMICS Publishing Group, USA, 2013, 3-2, 9 pages

11.  MAU H. Zur Atiopathogenese von Skoliose, Hiiftdysplasie und Schiefhals im Siuglinsalter. Zeitschrift f.
Orthop.1979, 5, 601-5.

12.  MAU H. Die Atiopatogenese der Skoliose, Biicherei des Orthopaden, Band 33, Enke Verlag Stuttgart 1982,
1-110

13.  NORMELLY H.: Asymmetric rib growth as an aetiological factor in idiopathic scoliosis in adolescent girls,
Stockholm 1985,1-103.

198 LOCOMOTOR SYSTEM vol. 21, 2014, No. 3+4



14. SEVASTIK J, DIAB K. Studies in Technology and Informatics, Research into Spinal Deformities 1, Vol. 37., 10S
Press 1997, Amsterdam, Berlin, Oxford, Tokyo, Washington, DC 1-509.
15.  www.ortopedia.karski.lublin.pl

Acknowledgment

Many thanks to MA Katarzyna Karska for her help in preparing the text in English.

Author’s address:

Professor Tomasz Karski, MD, PhD.
Vincent Pol University in Lublin, Poland
tmkarski@gmail.com

POHYBOVE USTROJI, roénik 21,2014, & 3+4 199



PUVODNI PRACE | ORIGINAL PAPERS

NERADIACNE SLEDOVANIE PACIENTOV S ADOLESCENT-
NOU IDIOPATICKOU SKOLIOZOU PO OPERACNEJ LIECBE
AKO ALTERNATIVA RONTGENOVYCH SNiMOK

RADIATION-FREE MEASUREMENT OF PATIENTS WITH
ADOLESCENT IDIOPATHIC SCOLIOSIS AFTER SURGICAL
TREATMENT AS AN ALTERNATIVE TO X-RAYS.

ZABKA M.", REHAK L."

1) I. Ortopedicko-traumatologicka klinika Lekarskej fakulty Univerzity
Komenského Univerzitna nemocnica Bratislava, Ruzinovska 6, 826 06 Bratislava

15t Department of Orthopaedics and Traumatology, School of Medicine,
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ABSTRACT

Introduction

Patients with adolescent idiopathic scoliosis have to undergo multiple full-length spinal
x-rays. Repeated exposure to ionizing radiation leads to higher incidence of breast cancer,
thyroid cancer and leukemia. One of the radiation-free methods that try to replace the x-rays is
magnetic measurement of the spine with Ortelius 800. We assessed the accuracy of this method
in patients after surgical correction with pedicular screws and rods and possible influence of
incision scar and presence of the implant on measurement accuracy.

Methods

13 patients with adolescent idiopathic scoliosis after surgical correction were measured with
Ortelius. Data from Ortelius were compared with standard spinal x-rays taken the same week.

Results
The average Cobb'’s angle measured by x-ray was 18.92 degrees. The average absolute

difference between Ortelius and x-rays was 4.53 degrees. The difference was not statistically
significant (p= 0.0698).
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Conclusion

Ortelius is accurate alternative to X-rays measurement of scoliosis patients after surgical
correction. The titanium implant has no influence on measurement accuracy. Hypertrophic scar
can occasionally prevent the patient to be examined with Ortelius. Although Ortelius seems to
be an acceptable alternative to x-rays in Cobb’s angle measurement, it does not provide all the
information regarding bone structure that only the x-ray does.

Key Words: adolescent idiopathic scoliosis, radiation-free assessment, Ortelius 800, magne-
tic spine mapping

ABSTRAKT
Uvod

Pacienti s adolescentnou idiopatickou skoliézou absolvuju pocas liecby vacsie mnozstvo
rontgenovych snimok chrbtice. Opakovand expozicia ionizujucemu Ziareniu ma za nasledok
vyssiu incidenciu karcindmu prsnika, Stitnej Zlazy a leukémii. Jednou z neradia¢nych alternativ
rontgenovych snimok je magnetické meranie chrbtice pristrojom Ortelius 800. Hodnotili sme
presnost pristroja u pacientov po operacnej liecbe skolidézy pedikularnymi skrutkami a ty¢ami
a aj pripadny vplyv hypertrofickej jazvy a pritomnosti implantatu na presnost merania.

Metodika

Vysetrili sme 13 pacientov po operacnej korekcii skoliézy. Udaje z Orteliusa boli porovnané
s rontgenovymi snimkami zhotovenymi v ten isty tyzden.

Vysledky

Priemerna velkost meraného Cobbovho uhla na réntgenovych snimkach bola 18,92°.
Priemerny absolutny rozdiel medzi Orteliusom a RTG snimkami bol 4,53°. Rozdiel nebol $tatis-
ticky signifikantny (p=0,0698).

Zaver

U pacientov po operacnej liecbe je Ortelius dostato¢ne presnou alternativou RTG snimok.
Titanovy implantat nema vplyv na presnost merania, ale hypertroficka jazva moze v ojedine-
lych pripadoch znemoznit dokoncenie vysetrenia. Aj ked sa Ortelius zda byt akceptabilnou
alternativou RTG snimok pri merani Cobbovho uhla, neposkytuje vsetky udaje o strukture kosti
a postaveni implantatu, ktoré zachyti len RTG snimka.

Kltcové slova: adolescentnd idiopaticka skoliéza, neradia¢né meranie chrbtice, Ortelius
800, magnetické merania chrbtice
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uvoD

Pacienti s adolescentnou idiopatickou skoliézou predstavuju tzko Specializovanu cast spi-
nélnej chirurgie, ktord patri vylu¢ne do starostlivosti ortopéda. Standardnou metédou diagnos-
tiky a sledovania pacientov so skoliézou pocas liecby su rontgenové snimky chrbtice, zhotovené
v dvoch projekcidch. Pocas jedného roka su potrebné 3-4 snimky chrbtice v dvoch projekciach,
¢o pocas niekolkych rokov predstavuje velkd expoziciu Ziareniu dospievajucich dievcat, a tym
zvyseny vyskyt rakoviny prsnika a $titnej Zlazy u tychto pacientov (1, 2).

Preto sa v poslednych rokoch hlada sposob, ako znizit radiacnu zataz pacientov, a tak pre-
dist komplikacidm (3). Ako alternativy rontgenovych snimok chrbtice boli navrhnuté metédy
mechanické, optické, ultrazvukové a magnetické. Pouzitim tychto metdd sa pacient vyhne ioni-
zujucemu ziareniu, ale ich presnost a vyuzitelnost pri sledovani pacientov pocas konzervativnej
liecby a po operacnej liecbe je stale kontroverzna.

NERADIACNE METODY MERANIA SKOLIOZY

Medzi neradia¢né metédy merania chrbtice zaradujeme metdédy mechanické, optické
a magnetické. Vo vieobecnosti je mozné tieto metddy rozdelit na tie, ktoré meraju chrbticu
priamo, a tie, ktoré vytvaraju rekonstrukciu povrchu chrbta nasnimanym svetlom alebo fotogra-
fickymi technikami. Prvy typ metdd poskytuje meranie jednoduchych parametroy, ktoré mozno
korelovat s velkostou Cobbovho uhla. Druhd skupina, ktord vyuziva povrchovu topografiu chrb-
ta, zachytava viac parametrov, a vyzera byt vhodnejsia na sledovanie progresie kriviek.

Mechanické metédy

Skoliometrom dokazeme zmerat rotaciu trupu pacienta v predklone na zéklade asymetrie
paravertebralnych valov (rebrového hrbu) (4). Je to ale jediny udaj, ktory ndm poskytuje a sdm
o0 sebe nestaci na Uplné zhodnotenie krivky. Uspesne sa vyuziva v skriningu skoliéz (5).

Spinalna pantografia zaznamendva konturu chrbta pomocou sustavy spojenych pak, ktoré
vytvdraju jeden alebo niekolko kosostvorcov. Pouzivala sa predovietkym na meranie lordézy
a kyfézy. Nissen a kol. pouzili pantografické meranie kyfézy u dievcat a lordézy u chlapcov na
predikciu vzniku skoliézy (6).

Ultrazvuk

Letts a kol. predstavil novi metédu (Computerized ultrasonic digitization), ktora vyuziva
sondu, ktord vysiela ultrazvukové viny nad chrbticou pacienta v predklone. Tieto s po odrazeni
zachytené $tyrmi senzormi umiestnenymi v rohoch obdiZnika nad pacientom, a nasledne spra-
cované pocitacom. Takto namerany uhol krivky u pacienta v predklone je mensi ako u pacienta
v stoji, dobra koreldcia s RTG snimkami je u kriviek nad 30 stupriov (7).
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Optické metédy

Principom optickych metéd je snimanie asymetrie obrazca premietnutého na chrbat paci-
enta. Pri Moiré topografii je to konttirovd mapa z prekryvajucich sa interferencnych pruhov
z dvoch réznych zdrojov svetla (8). Na pacienta sa pred snimanim umiestnia markery na tfriové
vybezky C7 - S1, spina iliaca posterior superior obojstrane, a horny a dolny uhol lopatky, ktoré
su lokalizované palpéciou. Takto je mozné hodnotit zakrivenie chrbtice vo frontalnej a sagitalnej
rovine; rotacia trupu je hodnotend podla asymetrie paravertebralnych valov. Quantec systém
premieta na chrbat pacienta svetelni mriezka. Tento systém dokaze sledovat skoliotické krivky
Investigation System) premieta na chrbat sériu horizontalnych svetelnych ciar. ISIS dokazal
Uspesne sledovat progresiu kriviek do 55 stupriov (10). V inej studii dokonca zachytil progresiu
tazsich kriviek uréenych na opera¢nu liecbu o rok skér ako rontgenové snimky (11). Pri mensich
krivkach lieCenych korzetom ale taku dobru koreldciu nedosiahol.

Magnetické metody

Velkost Cobbovho uhla u pacientov so skoliézou je mozné stanovit pomocou magnetickej
rezonancie. Pri magnetickej rezonancii vykonavanej v lahu je velkost Cobbovho uhla priemerne
o 10° nizsia ako na rontgenovych snimkach zhotovenych v stoji, mé vybornu korelaciu (12).
Pozi¢na magneticka rezonancia vykondavana v stoji dosahuje vynikajucu korelaciu s réntgenovy-
mi snimkami (13). Dostupnost tohto vysetrenia pri rutinnom sledovani pacientov je vsak nizka.
Dal3ou magnetickou metédou merania deformit chrbtice, ktora umoziuje vykonat meranie
v priestoroch ortopedickej ambulancie, je pristroj Ortelius 800, ktorého presnost sme skumali
v tejto préci. Podrobnejsie bude popisany v ¢asti materidl a metodika. Jednd sa o pristroj, ktory
zaznamena polohu tffovych vybezkov v priestore pomocou magnetického pola a rotéciu trupu
pacienta a vytvori obraz chrbtice v troch rovinach, pricom pacient nie je vystaveny ionizujlce-
mu Ziareniu. Zamerali sme sa na sledovanie pacientov po operacnej korekcii zo zadného pristu-
pu, s implantdtom zo zliatiny titanu.

V odbornej literature je len niekolko ¢lankov skimajucich tuto metddu u pacientov liece-
nych konzervativne, vysledky vo vacsine ¢lankov vyzeraju slubne v jednom viak menej opti-
misticky. Ziadne €lanky sa zatial nezaoberali pooperaénym hodnotenim pacientov s pristrojom
Ortelius. Ak by sa presnost pristroja potvrdila, mohol by v praxi do zna¢nej miery nahradit ront-
genové snimky chrbtice, znizit radia¢nu zataz pacienta, a tym znizit riziko vzniku poradia¢nych
komplikacii.

CIELE PRACE

Cielom préace bolo vykonat prospektivnu nerandomizovanu studiu u pacientov po ope-
racnej korekcii skolidzy, stanovit presnost pristroja pri merani Cobbovho uhla v stuprioch oproti
rontegnovym snimkam zhotovenych v ten isty tyzden, a tak zistit pripadné nepresnosti pristroja
Ortelius sposobené pritomnostou kovového fixatora chrbtice a operacnej jazvy oproti suborom
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pacientov meranych pred opera¢nou lie¢bou. Inkluzivne a exkluzivne kritéria su uvedené
v tabulke ¢. 1.

Inkluzivne kritéria

— pacienti s adolescentnou idiopatickou skoliézou po operacnej lie¢be

- pacienti operovani zo zadného pristupu polysegmentalnym implantatom - systém pediku-
larnych skrutiek a tyci

— pacienti s implantdtom z neferomagnetickej zliatiny titdnu

Exkluzivne kritéria

- pacienti, ktorym boli pri operacii odstranené timové vybezky stavcov

- pacienti po viac ako jednej operdcii, pripadne operacnej revizii chrbtice

— pacienti, ktori nie s schopni dostato¢ného predklonu na vykonanie vysetrenia (predklon do
takmer 90° ako pri Adamsovom teste)

- pacienti s velkostou krivky na RTG snimke nad 55 stupriov (limitécia pristroja uddvana
vyrobcom)

— pacienti s implantdtom z feromagnetickej zliatiny
- pacienti menej ako 6 tyzdnov po operacii

Tabulka 1. Inkluzivne a exkluzivne kritéria

MATERIAL A METODIKA

Ortelius - systém magnetického merania

Ortelius 800 (obr. 1) je pristroj, ktory umoznuje hodnotenie deformit chrbtice bez expo-
zicie ionizujucemu Ziareniu. Pristroj vyuziva nizkoenergetické elektromagnetické vinenie na
zaznamenanie polohy tfnovych vybezkov stavcov v priestore, ktoré sa simultanne zobrazuju na
displeji pristroja. Po skonceni vysetrenia pristroj ihned' vytvori obraz chrbtice v troch rovinach,
automaticky vypocita uhol deformity (Cobbov uhol), rozdiel v dizke noh (pravej a lavej) a dalsie
Udaje o rovnovahe pacienta, ktoré su doélezité pre pred- a poopera¢né hodnotenie pacienta.
Hoci je potrebna tivodna réntgenova snimka, nasledujuce vyuzitie pristroja v sledovani skoliézy
moze vyrazne znizit radia¢nu zataz pacienta, a teda aj riziko moznych komplikacii.

Postup pri vysetreni

Najprv sa u pacienta v predklone zmeria rotacia trupu autoskoliometrom (skoliometer
napojeny na senzor, ktory zachytava jeho polohu v priestore). Vysetrujuci prejde skoliometrom
chrbticu od C7 po S1 (obr. 2), pricom pristroj priebezne zachytava rotaciu chrbtice v jednotli-
vych usekoch chrbtice, vysledok udava v stuprioch.

Nasleduje vysetrenie skoliotickej krivky. Vysetrujuci ma na prste pripevneny senzor, ktorého
poloha v priestore vzhladom na zakladny stroj sa zaznamena po stla¢eni spinaca nohou. Lekar
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Obr.1 Pristroj Ortelius 800 Obr. 2 Meranie rotacie trupu autoskoliometrom

nahmatd tffovy vybezok prislusného stav-
ca a zachyti jeho polohu v priestore (obr. 3).
Takto zaznaci vietky stavce od C7 po S1 a vyse-
trenie zopakuje este raz - pristroj pri kazdom
vysetreni vyzaduje zachytit polohu tffiovych
vybezkov dvakrat za sebou, takto sa snazi eli-
minovat pripadnu intraindividudlnu chybu. Ak
sa poloha jednotlivych stavcov medzi dvoma
meraniami od seba odliSuje, vyziada si tretie
meranie - pri pretrvavajucom rozdiele polo-
hy obraz chrbtice nevytvori a vysetrenie je
nutné zopakovat od zaciatku, vratane nového
merania rotécie trupu. Po UspeSnom zachyteni
tffovych vybezkov pristroj vyhodnoti rozdiel
v postaveni stavcov v priestore a s pomocou
udaju o rotdcii trupu vytvori model chrbtice
v troch rovinach (nejednd sa vsak o 3D model,
ktory by bolo mozné napr. lubovolne rotovat). Obr. 3 Zaznamenavanie tifiovych vybezkov pocas
merania
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Obr. 4 Vystup z pristroja Ortelius 800 — PA a bo¢na projekcia

Vo frontalnej rovine automaticky zmeria Cobbov uhol deformity v stuproch, pricom sam ur¢i aj
koncové stavce kazdej krivky (obr. 4). V sagitélnej rovine urci uhol hrudnikovej kyfézy a bedro-
vej lorddzy, a tak poskytne Udaje o sagitalnej rovnovahe pacienta.

Do pristroja sa daju importovat aj RTG snimky chrbtice pacienta a Cobbove uhly jednotli-
vych kriviek zmerat digitdlne. Uhly namerané na RTG snimkach sa tak daju hned porovnat so
zaznamom ziskanym pomocou pristroja a urcit pripadnu odchylku.

Okrem samotného merania chrbtice je mozné merat aj rovnovahu tela. Pristroj umoziiuje
zachytit aj polohu ramien (akromioklavikularnych kibov), panvy (spina iliaca anterior superior
a posterior superior), velkych trochanterov stehnovych kosti a processus mastoidei. Tak sa zistia
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Graf 1: porovnanie Cobbovych uhlov na RTG - Ortelius u pacientov po operacnej korekcii; sibor usporiadany
podla rasttiiceho RTG uhla

Udaje o asymetrii panvy, rozdielnom postaveni ramien, dizke konéatin a tklone hlavy. Vietky
Udaje ostavaju ulozené v databdze a pri nasledujucom vysetreni sa tak moze posudit, ¢i sa jedna
o progresiu krivky.

Na I. ortopedicko-traumatologickej klinike LFUK a UNB v Bratislave sme prospektivne
porovnavali vysetrenie skoliézy pristrojom Ortelius so Standardnymi RTG snimkami. Vysetrili
sme 13 pacientov po operacnej korekcii polysegmentalnym implantdtom zo zadného pristupu.
Namerané hodnoty boli porovnavané s RTG snimkami spravenymi v ten isty tyzden, vysetrenie
Orteliusom aj meranie Cobbovho uhla na RTG vykondval ten isty lekdr. Pacienti po operacnej
liecbe boli hodnoteni najskor 6 tyzdiov po operdcii, teda po zhojeni makkych tkaniv. Pozicia
pacienta pri vySetreni bola upravena podla Knotta (pacienti sa opierali rukami o stenu - flexia
do 90° v laktoch, bez védcsieho predpazenia v ramendch - aby sa pri vysetreni nekyvali, ale stali
rovno) pre lepsiu presnost vySetrenia. Sagitalny profil chrbtice sa aj pri predpazeni hornych
koncatin mo6ze zmenit (napr. pri Standardnych RTG snimkach v bo¢nej projekcii je poloha hor-
nych koncatin odlisnd na roéznych pracoviskach, o méze zmenit velkost nameranej lordézy
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a kyfézy — najmensie odchylky su pri flexii
v ramenach do 45°) (14) - v nasej studii
sme vsak hodnotili len deformitu vo fron-
talnej rovine.

Namerané hodnoty boli Statistic-
ky spracované, aby sa urcila presnost
pristroja oproti RTG snimkam pri vySetreni
Cobbovho uhla.

U jedného pacienta sme kvoli pritom-
nosti keloidnej jazvy zaznamenali stazené
palpovanie tfriovych vybezkov. V niek-
torych castiach chrbtice nebolo mozné
tffové vybezky nahmatat, preto bol
vysledok vysetrenia nepresny a pacienta
sme nezaradili do sledovania.

VYSLEDKY

Spolu sme vysetrili 13 pacientov,
z toho vietky Zenského pohlavia, s prie-
mernym vekom 15,4 roka (13-19 rokov)
s adolescentou idiopatickou skoliézou
typu Lenke 1 (jedna hlavna hrudnikova
krivka), ktoré boli merané 6 tyzdrov az 3
mesiace po operac¢nej korekcii. Namerané
hodnoty zobrazuje tabulka ¢. 2.

Priemerna velkost Cobbovho uhla na
RTG dosahovala 18,92 stupna (rozpatie
10-25 stupriov), ¢o zodpoveda dolnej polo-
vici rozsahu uddvaného vyrobcom (10-55
stupnov) Priemerny rozdiel v nameranych
stupnoch medzi RTG a pristrojom Ortelius
bol 3,15 stupiia (rozsah -7-15 stupriov).
Priemernad absolutna hodnota rozdielu
RTG - Ortelius bol 4,53 stupna (rozpdtie
0-15 stupnov). Suhrn statistického spraco-
vania suboru je v tabulke ¢. 3.

priemerny rozdiel RTG-Ortelius (stupne)

25
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15

10

=15

-20

()

O ,outlier”

@ priemerna hodnota

Graf 2 - Percentilovy graf priemerného roz-
dielu medzi RTG a Orteliusom

Namerané hodnoty Cobbovho uhla boli Statisticky spracované parovanym T-testom.
Rozdiel medzi nameranymi hodnotami nebol statisticky signifikantny (parovana (two-tailed)
P hodnota bola 0,0698). 95% confidence interval bol v rozmedzi -0,30 - 6,61, Standardna chyba

rozdielu 1,585.
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Na grafe €. 1 je zrejmd dobrd koreldcia nameranych hodnét. Na percentilovom grafe
(graf €. 2) je vidiet, Ze vacsina hodnot rozdielu medzi RTG a Orteliusom je v rozmedzi 1-5 stup-
nov, s ojedinelymi vyraznejsimi odchylkami.

Pacient RTG snimka Ortelius rozdiel Ortelius - rotacia
1 10 25 15 16
2 13 13 0 4
3 13 17 4 9
4 14 15 1 6
5 19 20 1 6
6 19 25 6 17
7 20 32 12 21
8 20 20 0 12
9 20 18 -2 8

10 24 28 4 17
11 24 29 5 17
12 25 27 2 17
13 25 18 -7 7

Tabulka 2. Cobbov uhol na RTG a Orteliuse po operacnej korekcii, zoradené vzostupne dla RTG velkosti krivky
a uhol rotacie zmerany autoskoliometrom

pocet priemerny  rozsah  S$tandardnda median 25-75 parovany  95% con- Standard-

n=13 uhol odchylka percentil Studentov  fidence na chyba
t-test interval rozdielu

RTG 18,92 10;25 5,02 20 13,24 p=0.0698 -0,30;6,61 1,585

Ortelius 22,07 13;32 5,93 20 17,27

prler.nerny 3,15 =715 571 2 0;5

rozdiel

abso.lutny 4,53 0;15 4,59 4 1,6

rozdiel

Tabulka 3. Statistické spracovanie siboru po opera¢nej lie¢be

INTERPRETACIA VYSLEDKOV

Pri interpretacii vysledkov merania dvoma r6znymi metdédami je potrebné vziat do Uvahy
niekolko spésobov hodnotenia. MéZeme Statisticky spracovat presné hodnoty rozdielu namera-
nych Cobbovych uhlov, v takomto pripade bude vysledok ukazovat nepresnosti oboma smermi
(kladnym a zdpornym, teda ¢i Orteliusom nameriame vo vieobecnosti vacsie alebo mensie hod-
noty ako na RTG), vysledok viak méze skreslovat realitu, napr. pri piatich pozitivnych a piatich
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negativnych rozdieloch o velkosti 5 stupfiov ndm priemerny rozdiel vyjde nula, teda dokonald
presnost, ¢o v skutocnosti nie je pravda.

Druhym sposobom moézZeme Statisticky spracovat tzv. absolutny rozdiel medzi RTG
a Orteliusum, bez kladnych alebo zapornych hodnét. Takto lepsie vyjadrime presnost pristroja,
avsak nezistime tendenciu merat vacsie alebo mensie hodnoty. Pri predchadzajucom priklade
piatich pozitivnych a negativnych patstupriovych rozdielov ndm v tomto pripade vyjde prie-
merny absolutny rozdiel 5, ¢o zodpoveda realite.

Pomocou sparovaného T-testu posudime koreldciu medzi oboma metédami Statisticky naj-
presnejsie, chyba vsak kvantifikacia rozdielu.

Je potrebné si uvedomit, ze vysledky, ktoré su statisticky akceptovatelné, nemusia byt
akceptovatelné pri hodnoteni pacientov v klinickej praxi.

DISKUSIA

Vyskum magnetického sledovania chrbtice pomocou pristroja Ortelius u pacientov so sko-
lidzou sa doposial zameriaval na predopera¢né hodnotenie krivky u pacientov. J. Dubousset
et. al (15) a P.Parsiny et. al (16), posudzovali spolahlivost pristroja Ortelius 800 u pacientov so
skoliézou pred operacnou liecbou, a zistili, Ze pristroj ma oproti standardnym RTG snimkam
len malu odchylku. Ovadia a kol. kvantifikovali velkost odchylky oproti RTG snimkam 5 stuprov
pre Cobbov uhol a 6 stupriov pre uhly lordézy a kyfézy v sagitdlnom zobrazeni (17). Dokazala
sa aj presnost pristroja pri merani zosikmenia panvy a asymetrie ramien (18). P. Knott a kol. (19)
vsak poukdzal na vacsiu odchylku a variabilitu pri viacerych meraniach, na zéklade ¢oho vyhlasil
metddu za nepresnu. V roku 2008 viak sdm P. Knott navrhol novu poziciu pacienta pri vysetreni,
ktora znacne zlepsuje presnost merania; rozdiel od uhlov nameranych na RTG snimkach klesol
na 1,5° ¢o su vynikajlce vysledky (20). Interindividudina a intraindividudina spolahlivost bola
testovana vo viacerych $tudiach (17, 19), merania boli konzistentné, bez Statisticky vyznamného
rozdielu. V naSom subore pacientov hodnotenych pred operacnou liecbou (21) sme si vsimli
zavislost presnosti merania od velkosti meranej krivky, pricom najpresnejsie Ortelius meral
krivky v rozmedzi 15-30 stupriov, presnost merania kriviek s velkostou Cobbovho uhla nad 40°
nebola akceptovatelnd v klinickej praxi.

Z nasich vysledkov u pacientov po operacnej korekcii vyplyva, Ze meranie pomocou
Orteliusa u pacientov po operacnej korekcii je mozné povazovat za presné. Absolutna hodnota
rozdielu bola 4,5 stupna pri priemernej velkosti meranej krivky 18,9 stupna. Tieto vysledky su
porovnatelné s ostatnymi Studiami, ktoré sledovali pacienta pred operac¢nou liecbou. Ovidia
uddva priemernu hodnotu rozdielu 4,40 stupna pri priemernej velkosti meranej krivky 17,8
stupna. Namerali sme v3ak aj rozdiel o velkosti 12 a 15 stuprioy, ¢o je v klinickej praxi neakcep-
tovatelné.

Preto sme znovu detailne preStudovali jednotlivé ¢lanky. V samotnom komentari k studii
(17) je poznéamka, Ze pokial je rozdiel medzi RTG snimkou a Orteliusom vacsi ako 10 stuprov,
nedoporucuje sa dalej pokracovat v sledovani pacienta Orteliusom. Z toho vyplyva, Ze aj autori
tejto Studie dosiahli rozdiel v nameranej hodnote nad 10 stupriov. Vo vysledkoch Ovadia a kol.
(2007) uvadzaju iba interkvartilny rozsah 2-7 stupnov rozdielu (u nas 1-6), z histogramu v tej
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istej publikacii vSak vyplyva, Ze u 10 % pacientov bol namerany rozdiel 10-12 stupriov a vyskyt-
lo sa niekolko pacientov s rozdielom az 18 stupriov. Knott a kol vo svojej praci (2006) uvadzaju
podstatne horsie vysledky, pri krivkach s priemernou velkostou 29 stuprov dosiahli priemerny
absolutny rozdiel 8 stupriov. Maximalny rozdiel bol dokonca 51 stupriov, a naj¢astejsie velké roz-
diely boli u kriviek nad 40 stupriov. Ponuka sa teda vysvetlenie, ze mensie krivky Ortelius meria
presnejsie. Nakolko pacienti po operacnej korekcii maju rezidualne krivky zvycajne mensie ako
30 stupnov, je meranie pomerne presné. Domnievame sa, ze velké nepresnosti pri vacsich kriv-
kdch mézu byt sposobené rozdielnou liniou tiel stavcov (sledovanych na rontgenovej snimke)
a liniou tinovych vybezkov (sledovanych Orteliusom), navyse tffiové vybezky byvaju pri skoliéze
deformované, ¢co méze ovplyvnit idedlny matematicky model pre vypocet velkosti Cobbovho
uhla (linia tfmovych vybezkov + rotécia trupu = linia tiel stavcov).

Na porovnanie jedna z poslednych neradia¢nych topografickych metéd (rasterstereografia,
Formetric 4D) dosahuje pomerne dobru koreldciu s RTG snimkami, rozdiel oproti Cobbovmu
uhlu na RTG je priemerne o 7-9,4 stupnfa nizsi, tieZ s pomerne velkym rozsahom 0-22 stupriov
(22). Tato metoda bola Uspesne pouzitd na pooperacné sledovanie pacientov, kde dokaze znizit
pocet potrebnych snimok (23).

ZAVER

Vyuzitelnost pristroja Ortelius 800 v praxi

U pacientov po operacnej korekcii skoliézy je mozné na sledovanie velkosti krivky pouzit
pristroj Ortelius s akceptabilnou odchylkou oproti RTG snimkam. Tato ale moze v ojedinelych
pripadoch dosiahnut az 15 stuprov. Pritomnost jazvy a kovového fixatora presnost neovplyvru-
je za predpokladu, ze je mozné nahmatat vsetky tfriové vybezky stavcov. V pripade, Ze ich kvoli
jazve nie je mozné nahmatat, vysetrenie nemoze byt vykonané standardnym spésobom a vysle-
dok bude preto skresleny vzdy — u takychto pacientov vysetrenie Orteliusom nedoporucujeme.

Pristroj méze v poopera¢nom obdobi nahradit RTG snimky pri merani Cobbovho uhla.
Nevyhodou vysetrenia je, Ze zobrazuje iba polohu tifovych vybezkov v priestore, neukazuje
teda Strukturu chrbtice a pritomnost alebo nepritomnost fuzie, ani postavenie a pripadné uvol-
nenie implantatu. V pripade poopera¢ného sledovania sa Standardne robi RTG snimka kratko
po operacii. Ak je to pre operatéra akceptovatelné, méze nahradit zvysné vysetrenia pristrojom
Ortelius a kontrolné RTG robit iba 1x ro¢ne do viditelnej fuzie. Nasledne je mozné pacienta sle-
dovat len pomocou Orteliusa. V pripade zhorsenia velkosti krivky oproti predoslému meraniu
alebo pri objaveni sa novych tazkosti u pacienta doporucujeme zhotovit klasicki RTG snimku.

Z uvedeného vyplyva, ze Ortelius neposkytuje ortopédovi rovnako detailné informécie ako
RTG snimka, je vSéak mozné znizit pocet RTG snimok v poopera¢nom sledovani a niektoré z nich
nahradit vysetrenim pomocou Orteliusu.
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APLIKACE MYOELEKTRICKYCH PROTEZ RUKY U DETIi
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SOUHRN

V Ceské republice je nedostatek informaci a zkusenosti s aplikaci myoelektrickych protéz
u déti. Dlouhodobé byla aplikace tohoto typu protéz u déti kontraindikovana. S pokracujici
miniaturizaci se celosvétové pristupuje k aplikaci myoelektrickych protéz i u velmi malych déti.
Autofi se pokusili zmapovat soucasny stav tykajici se aplikace myoelektrickych protéz u déti ve
véku 3-10 let v Ceské republice a Slovenské republice.

V souboru 10 déti, vybavenych myoelektrickou protézou na Uzemi Ceské republiky
a Slovenské republiky v letech 2009-2013, je hodnocen vék pfi aplikaci prvovybaveni a nasled-
ného vybaveni myoelektrickou protézou. Kromé délky pahylu predlokti byla hodnocena rovnéz
primérnda doba pouzivani protézy v priibéhu dne.

Zavéry autord jsou v souladu s vysledky dfive publikovanych zahrani¢nich studii, které uva-
déji, ze trileté dité je vyvojoveé pfipraveno k aplikaci myoelektrické protézy).

Na zdkladé zjisténych skutecnosti autofi doporucuji vytvofit metodiku pro raciondlni pre-
skripci myoelektrickych protéz u déti od 3 let véku. Autofi doporucuji vybaveni ditéte druhou
pasivni protézou, kterd umozni ditéti provadét aktivity, které by mohly vést k vyraznéjsimu
opotiebeni myoelektrické protézy.

Klicova slova: Myoelektrickd protéza, détské protézy, ergoterapie, amputace horni konceti-
ny, vrozené defekty horni koncetiny
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SUMMARY

There is lack of information and experience with the application of myoelectric prostheses
in children in the Czech Republic. In the long term, the application of this type of prosthesis
was contraindicated in children. With ongoing miniaturization worldwide there is approach to
application of myoelectric prostheses for very small children. The authors have attempted to
map the current situation with myoelectric prostheses applications in children aged 3-10 years
in the Czech Republic and the Slovak Republic.

In a group of 10 children, equipped with myoelectric prosthesis in the Czech and Slovak
Republic from 2009 to 2013, is assessed the age at the first fitting and the subsequent equip-
ment myoelectric prosthesis. Aside from the length of the forearm stump the average time of
the prosthesis using during the day was also evaluated.

The findings of the authors are consistent with the results of previously published interna-
tional studies suggesting that three year old child is developmentally ready for application of
myoelectric prosthesis.

Based on the findings, the authors recommend creating a methodology for rational prescri-
bing of myoelectric prostheses for children from 3 years of age. The authors recommend outfit
these children by the second passive prosthesis, which allows the child to engage activities that
could lead to significant wastage of myoelectric prosthesis.

Key words: Myoelectric prosthesis, child prosthesis, occupational therapy, upper limb
amputation, congenital defects of upper limb

uvoD

Cilem prace autord je na zakladé vlastnich pozorovani a publikovanych zahrani¢nich studii
priblizit problematiku aplikace myoelektrickych protéz u velmi malych déti. Aplikace tohoto
typu protéz byla dlouhodobé u déti kontraindikovana, predevsim z divodu pfilis velkych a téz-
kych stavebnich soucasti jednotlivych protéz. Pfi¢cinou nejasnych nazor( na tuto problematiku
byl rovnéz nedostatek zkusenosti s aplikaci myoelektrickych protéz u déti v casném véku. Z vyse
uvedenych ddvodl byla aplikace myoelektrickych protéz celosvétové umoznéna predevsim
dospivajicim a dospélym pacientlim, nejcastéji s oboustrannou ztratou Uchopu. S pokracujici
miniaturizaci bylo v prdbéhu 90. let zejména ve skandindvskych zemich pfistoupeno k aplikaci
myoelektrickych protéz u mensich déti (4, 6, 18). Vysledky Egermanovy studie publikované
v roce 2009 (6), vedly autory ke zmapovani soucasné situace v aplikaci myoelektrickych protéz
u déti ve véku 3-10 let v Ceské republice a Slovenské republice.

Funkce ruky v ¢asném détském véku
Dulezitost plné funkce horni koncetiny a ruky jako uchopového organu je véeobecné znadma.

Kromé funkce fixa¢ni, umoznujici uchop, je pro rozvijejici détsky organismus dllezita rovnéz
opérna funkce horni koncetiny k zajisténi postury v poloze na bfise a pii lezeni ditéte po Ctyfech.

POHYBOVE USTROJI, roénik 21,2014, & 3+4 215



S postupnym vzpfimovanim se opora ditéte o horni koncetinu z oblasti pazi a predlokti posouva
periferné do oblasti zapésti. Zajisténi bimanualni opory je dllezité pro symetrické a vyvazené
nastaveni téla pfi postupuijici vertikalizaci jedince. Absence této opory o horni koncetiny muze byt
pricinou strukturalnich i funk¢nich asymetrii pohybové soustavy (5, 16, 19).

Vhodny vék pro prvni aplikaci protetického vybaveni horni konéetiny

Pohybovy a psychicky vyvoj ditéte neposuzujeme podle kalendainiho véku. Dité je vzdy
potieba vysetfit a posuzovat pfisné individualné. Prvni aplikaci protetické pomdcky doporucuje-
me tehdy, pokud tomu odpovida fyzicky a psychicky vyvoj postizeného ditéte. Zakladni podmin-
kou pro rozhodnuti o vybaveni myoelektrickou protézou je pak predevsim jeho komunikativnost
a schopnost poslouchat a fidit se pokyny cizich lidi (osetfujictho persondlu). Dalsi dudlezitou
podminkou je motivace ditéte a tendence k oboustrannému pouzivani hornich koncetin. Nutné
je posouzeni pfipravenosti ditéte pouzivat a pIné vyuzit protetické vybaveni. Pfi samotné aplikaci
protetického vybaveni rozlisujeme pomucky ur¢ené k polohovani pahylu a opore ditéte pfi leze-
ni. Kontinualni neuromuskularni vyvoj ditéte a neuroplasticita mozku je v pfipadé normalniho
psychomotorického vyvoje zarukou velmi rychlé adaptace malého jedince na protetické vyba-
veni. Pozdéjsi aplikace myoelektrické protézy muze byt obtizna z dlivodu vytvoreni ndhradnich
pohybovych stereotypd, které mohou zhorsit adaptaci pacienta na pomucku. V pozdéjsim véku
a zvlasté v obdobi puberty byla v nékterych pripadech i z tohoto vyse uvedeného diivodu pozo-
rovana odmitava reakce pacientll nosit jakoukoliv protézu horni koncetiny (6, 16, 18).

Specifika aplikace protéz v détském véku

Pri aplikaci protéz u ditéte musime brat v ivahu dynamické rGstové zmény skeletu, které si
vyZzaduji ¢astéjsi Upravy pahylového Ilzka i vyménu komponent protézy. Pii vybaveni protézou
horni koncetiny musime predpokladat vysokou aktivitu jedince.

Soucasti spravné pfipravy pacienta k aplikaci protézy je dllezité posouzeni uzivatelského
prostoru ditéte a jeho dennich aktivit. Musime peclivé zhodnotit aktivity ditéte s ohledem na
zajisténi bezpecného uchopu pfi hrani a pfipadnych sportovnich ¢innostech (9, 10, 11).

Funkce protézy horni koncetiny se s postupujicim psychomotorickym vyvojem méni.
Protéza horni koncetiny u détskych pacientl (s vrozenym defektem HK) v prvnim roce Zivota
v nasledujicim obdobi je, kromé kompenzace kosmetického vzhledu, zajisténi aktivniho ichopu
a umoznéni bimanudlnich ¢innosti. Dosud opomijenou funkci protézy HK pfi jednostranném
defektu (vrozeném nebo ziskaném) je nahrada chybéjici hmotnosti koncetiny. Asymetricka
hmotnost HK v obdobi rdstu vede k vyvoji deformity patere (tzv. statické skolidzy).

Pozadavky na protézy horni koncetiny
Pfi uplatnéni principu funkéniho protézovani hornich koncetin od protézy vyzadujeme

nahradu funkce koncetiny spocivajici v umoznéni chopu a manipulaci s pfedméty. Pfi ndcviku
ovlddani protézy mame za cil plynulé a nendpadné ovladani pomucky, které umocni kosmetické
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zakryti defektu. U détskych uZivateld je rovnéz dulezity pozadavek na mechanickou odolnost
protézy a jednoduchost manipulace (2, 8, 13).

Absolutni a relativni kontraindikace k aplikaci myoelektrickych protéz (20)

Absolutni kontraindikace:

® V/yrazna atrofie svalstva s omezenou svalovou funkci

® Nedostate¢na tonizace a diferenciace antagonistickych svalovych skupin i pres adekvatni
rehabilitacni pFipravu pacienta

® Opakované namérené nizké hodnoty myoelektrickych potencidld svalt potfebnych k ovla-
dani protézy

® Kontraktura v pfilehlém kloubu znemoznujici aktivni ovladéani protézy

® Neschopnost ditéte psychicky piijmout a ovladat myoelektrickou protézu

® Celkové Spatny zdravotni stav pacienta

® Nespolupracujici dité a rodina

Relativni kontraindikace:

® Nezhojend operacni rdna

® Velmi kratky nebo enormné dlouhy amputacni pahyl znemoznujici technickou aplikaci
protézy

® Rozsahlé plo3né adheruijici jizvy na pahylu koncetiny

® Prominujici distalni kosténa ¢ast pahylu bez dostate¢ného svalového krytu

® Neprovedeni myoplastické amputace

® Nedodrzeni nejvhodnéjsi doby pro aplikaci myoelektrické protézy u déti

Problematika aplikace myoelektrickych protéz HK u déti v Ceské republice
a v zahranidi

Legislativa a metodika zdravotnich pojistoven v Ceské republice umoznuje aplikaci myo-
elektrickych protéz pouze u pacientl po oboustranné amputaci hornich koncetin nebo u jed-
nostranné amputace horni koncetiny a soucasnym vyraznym funkénim postizenim uchopu
druhé horni koncetiny. Sou¢asna ¢eska legislativa (21) nefesi vybaveni myoelektrickou protézou
u détskych pacientl s jednostrannym vrozenym defektem horni koncetiny. Z vyse uvedenych
dlvodd, které znemoznuji aplikaci myoprotéz u détskych pacientd, neexistuji v soucasné dobé
ani relevantni studie hodnotici aplikaci myoelektrickych protéz. Uceleny koncept regulujici apli-
kaci myoelektrickych protéz u déti v CR neexistuje.

Metodika aplikace myoelektrickych protéz na Slovensku (20) je oproti Ceské republice (21) roz-
dilna a umoznuje aplikaci myoelektickych protéz u vrozenych defektd HK nebo ziskanych amputaci
bez ohledu na funk¢ni stav zachované horni koncetiny. Slovenska metodika zaroven fesi i ¢asovy
faktor aplikace myoelektrické protézy u déti. Podle tohoto predpisu ma byt aplikovana myoelek-
trickd protéza u ditéte do 15 let nejpozdéji do 2 let od provedené amputace. U ditéte nad 15 let
by méla byt aplikovdna myoelektrickd protéza do jednoho roku od amputace. U déti s vrozenou
amputaci se aplikuje myoprotéza ve véku od 2,5 do 4 let. Do té doby je indikovéna pasivni protéza.
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Zkusenosti s aplikaci myoelektrickych protéz u velmi malych déti v zdpadni Evropé shrnuje
Egermannova studie (6), kterd retrospektivné popisuje protetické vybaveni horni koncetiny
41 déti ve véku 2-5 let. Soubor Egermannovy studie tvorilo 22 dévcat a 19 chlapct. Etiologie
ztraty koncetiny zahrnovala 36 vrozenych defektd a 5 traumatickych amputaci horni koncetiny.
Ve 35 pripadech se jednalo o ztratu horni koncetiny v Urovni predlokti, u 6 déti bylo postizeni
v Urovni nad loketnim kloubem. U 14 déti bylo postizeni lokalizovano na pravé horni koncetiné
u zbyvajicich déti pak na levostranné horni koncetiné. Autofi se zabyvali hodnocenim vyuziti
myoelektrické protézy v priibéhu dne pri jidle, rehabilitaci, pobytu ve Skolce, v exteriéru a pfi
jizdé na kole. Vyuziti myoelektrické protézy se pohybovalo v rozmezi od 60-85 % (pfijem jidla,
hrani si s détmi ve Skolce a venku, jizda na kole). Primérna doba denniho vyuziti protéz ve sle-
dované skupiné byla 5,8 + 4,1 hodiny za den. Casovy rozsah vyuziti pomdcky se pohyboval od
0 do 14 hodin za den.

Z3kladni doporuceni pro indikaci a aplikaci myoelektrickych protéz u déti ve véku 2-5 let,
ktera vyplyvaji se zavért Egermannovy studie:
® podminkou indikace je komunikativnost a schopnost fidit se pokyny cizich lidi
motivace ditéte k pouzivani protézy
tendence k oboustrannému pouzivani hornich koncetin
podpora rodicu k zajisténi nasledného edukacniho programu i mimo rehabilitacni zafizeni
zajisténi Uhrady pomucky s perspektivou kontinualniho vybaveni ditéte
zajisténi profesionalniho mezioborového tymu (rehabilitace, protetika)
technické podpora s poskytnutim velmi rychlé a efektivni idrzby nebo opravy
malé déti mohou pouzivat myoelektrickou protézu v jakékoliv situaci vyjma nékterych akti-
vit, uvedenych v nasledujicim bodé
® konstrukce dild myoelektrické protézy neumoznuje nékteré fyzické aktivity (lezeni po stro-
mech, ichop myoelektrickou protézou pii zavéseni ditéte na prilezkach apod.)
® protoze muze dojit k relativné rychlému opotiebeni a nutnosti cetnéjsich oprav, je vhodné
vybaveni ditéte druhou - pasivni (pracovni) protézou, kterd umozni provadét aktivity, které
by mohly vést k vyraznéjsimu opotiebeni myoelektrické protézy (moznost znecisténi, noseni
tézsich bfemen a poskozeni kosmetického krytu pomuicky)

PACIENTI A METODIKA

Soubor 10 déti (6 chlapc(i, 4 divky) vybavenych myoelektrickou protézou na tizemi Ceské
republiky (3 chlapci) a Slovenské republiky (4 divky, 3 chlapci) v letech 2009-2013, byl retrospek-
tivné hodnocen 2 lékafi - specialisty v ortopedicko-protetickém oboru, ktefi se podileli na jejich
protetickém vybaveni. Informace, které byly podrobeny hodnoceni, jsou Cerpany ze zdravotni
dokumentace vedené na protetickych pracovistich autora. Popis defektd HK se fidi nomenklatu-
rou ISO/ISPO (12, 17). Jeden pacient je po oboustranné traumatické amputaci v Urovni zapésti,
ke které doslo v 10 letech. Dalsich 9 déti ma vrozeny defekt v urovni predlokti a distalnéji. Ve
2 pripadech se jednalo o izolovany transverzalni defekt na pravé horni koncetiné (HK). U téchto
déti mélo jedno dité transverzalni defekt v Urovni zépésti a druhé v drovni proximalni tfetiny
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predlokti. U 5 déti se jednalo o transverzélni defekt levé HK. Z této skupiny byl defekt u 2 déti
v Urovni zapésti a u 3 pacientd v Urovni stiedni tietiny predlokti. Ve dvou pfipadech se jednalo
o pacienty s postizenim obou HK (transverzalni defekt v Urovni zapésti) a obou dolnich koncetin
(transverzalni defekt distalni tretiny bérct). U jednoho pacienta byl diagnostikovan Hanhartliv
syndrom, ve druhém pfipadé syndrom amniotickych pruhd.

V uvedeném souboru pacientl bylo hodnoceno: 1. prvni vysetieni |ékafem ortopedickym
protetikem, 2. vék pacienta pfi aplikaci protetického prvovybaveni, 3. vék pacienta pfi prvni apli-
kaci myoelektrické protézy, 4. vyuziti myoelektrické protézy v pribéhu dne, 5. vybaveni druhou
pasivni protézou ruky.

VYSLEDKY

Charakteristika souboru pacientt a vysledky pozorovani jsou shrnuty v tabulce 1.
Aplikace myoelektrickych protéz u déti v obdobi 2009-2013 v CR a SR

Charakteristika souboru Prezentace vysledku
Pacient / defekt HK Rok 1. vysetfeni prvovybaveni 1.aplikace Dalsityp  Vyuziti protézy
pohlavi narozeni ortopedem protézou myolektrické protézy
protetikem protézy
(vék v més.) (vékvmés.) (vékv més.)
1/8 TDCU I. dx 2006 6 7 38 ne denni aktivity,
hrani, sport
2/8 TDCU L. sin 2008 41 42 61 pasivni  denni aktivity,
hrani
3/9 TD HKK+DKK 2007 2 10 65 pasivni  pouze manipulace
s predméty, denné
4/Q TDA . sin 2008 6 9 56 ne dennf aktivity,
hrani, kresleni
5/9 TDA L. sin 2005 60 62 102 pasivni  denni aktivity,
hrani, kolo
6/ TDAI. dx 2002 44 45 108 pasivni  denni aktivity,
hrani, kresleni
7/3 TD HKK+DKK 2006 2 14 41 pracovni pouze manipulace
nasaddce s predméty, denné
8/d TDA . sin 2006 6 6 36 pasivni  denni aktivity, golf,
kolo
9/8 TDCU I.sin 2008 8 10 34 pasivni  denni aktivity,
kolo, badminton
10/&3 TC amp. . utr 2003 5.den 2 2 ne denni aktivity,
po Urazu sport, kolo

Tabulka 1. Charakteristika souboru 10 déti a prezentace vysledk( pozorovani

Vysvétlivky zkratek v tabulce: HK - horni koncetina, HKK - horni koncetiny, DK - dolni koncetina, DKK - dolni
koncetiny, @-divka, & -chlapec, TDCU - transverzalni defekt karpu uplny, TD HKK + DKK - transverzalni defekt
obou hornich i dolnich koncetin (upfesnéni v textu), TDA - transverzalni defekt pfedlokti, TC amp. - transkarpalni
amputace (traumaticka), més — mésic, mésice
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Prvni vysetireni lékafem ortopedickym protetikem

U vsech pacientli pfed samotnou indikaci protéz bylo provedeno cilené psychologické,
rehabilitacni a ortopedicko-protetické vysetieni s posouzenim psychomotorického vyvoje,
schopnosti spoluprace ditéte i posouzeni morfologickych zmén s vylou¢enim moznych kon-
traindikaci aplikace myoelektrické protézy. Pfi posuzovéni dokumentace byla zjisténa termi-
nologickd nejednotnost v ndzvoslovi defektl hornich koncetin. Pfi nasledném sjednoceni
terminologie jsme vychdazeli z platné nomenklatury vrozenych koncetinovych vad (VKV) dle
Mezindrodniho standardu ISO 8548/1 (12, 17). U vysetiovanych déti byla hodnocena pouze
uroven (vyska) amputace pfipadné délka pahylu v centimetrech. Pii vysetieni déti byla zjisténa
u jedinct s jednostrannym vrozenym defektem HK svalovéd asymetrie trupu a pletencli ramen-
nich s rozvijejici se statickou deformitou trupu. V dokumentaci nebyly zadznamy o zjistovani
rozdilu hmotnosti koncetin.

V psychologickych posudcich byla cilené hodnocena schopnost spolupréce a pochopeni
provedeni pozadovanych ukon0 ditétem vzdy se zavérem, Ze je dité schopno aplikace a nacviku
ovladéani myoelektrické protézy. Zadvaznym zjisténim byly informace tykajici se prvniho vysetteni
specialistou ortopedickym protetikem. Ve 2 pfipadech u déti s postizenim hornich i dolnich
koncetin bylo provedeno vysetreni v prvnich 2 mésicich od porodu. U tfech pacientl bylo prvni
vysetfeni provedeno do pul roku od narozeni se véasnym zahdjenim protetické péce.V jednom
ptipadé bylo prvni vy3etfeni ortopedem provedeno v 8. mésici s nedoporucenim véasného
protetického vybaveni ( druhé vysetieni s odstupem 1. mésice jinym |ékafem s indikaci pasivni
protézy). Ve 3 pfipadech bylo dité poprvé vysetieno lékafem ortopedickym protetikem az po
uplynuti 41 mésicd od narozeni. Ddvodem byly informace jinych ortopedu o tom, ze se protéza
HK aplikuje az v pozdéjsim véku kolem 6 let.

Vék pacienta pfi aplikaci protetického prvovybaveni

Prvni protéza (prvovybaveni) byla aplikovdna v rozmezi 2-3 mésict od prvniho vysetfeni
Iékafem ortopedickym protetikem v 7 pripadech. U 2 déti s kongenitalnim postizenim obou
hornich i dolnich koncetin byla aplikace prvovybaveni na HK provedena v jednom piipadé do
8 mésicl od vysetieni (10. mésic véku), ve druhém piipadé pak 12 mésicl od prvniho vysetieni
(14. mésic véku). Vzhledem k pozdnimu odeslani ditéte na specializované ortopedicko protetic-
ké vysetieni byla aplikace prvovybaveni ve 3 pfipadech uskute¢néna az po uplynuti 40 mésict
od narozeni. 10lety pacient s traumatickou amputaci v Grovni zapésti byl po 2 mésicich od urazu
vybaven piimo myoelektrickymi protézami (pasivni protézy nebyly aplikovany).

Vék pacienta pfi prvni aplikaci myoelektrické protézy

Nejmladsimu ditéti s VKV pfi aplikaci myoelektrické protézy bylo 34 mésicl (2 roky 10 mési-
cll) nejstarSimu pacientovi pak 9 let.
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Vyuziti myoelektrické protézy v priibéhu dne

Pacienti s kongenitdIni jednostrannou amputaci HK a chlapec s traumatickou amputaci
obou HK vyuzivali protézu v priibéhu celého dne. Primérna doba vyuziti protézy u téchto déti
byla 8-12 hodin. Dulezité bylo rovnéz zjisténi, ze sledované déti byly schopny pouzivat myo-
elektrickou protézu v jakékoliv situaci pfi hrani, pfekonavani prekazek, jizdé na kole, kolobézce
apod. Protézu odklddali pouze na spani nebo pfi ¢innostech, které mohly zpUsobit poskozeni
protézy (koupani, nebezpedi znecisténi protézy).

U dvou pacientl bylo ¢asové vyuziti protéz kratsi (pfiblizné 4 hodiny). V obou pfipadech se
jednalo o jedince s vrozenym postizenim obou hornich i dolnich koncetin (transverzalni defekt
zapésti + transverzalni defekt distalni tfetiny bérca). Tito pacienti byli vybaveni myoelektrickou
protézou pouze na pravou horni koncetinu (na druhé HK pasivni protéza, na dolnich konceti-
néach aplikovény transtibidlni protézy), kterou vyuzivaji v prdbéhu dne. U téchto déti je patrnd
preference pouzivani i samotnych pahyll hornich koncetin bez protézy ¢i vyuZivani pracovnich
adaptérl a objimek na pahyly, které pouzivali diive v rdmci ergoterapie.

Vybaveni druhou pasivni protézou ruky

Sedm déti bylo vybaveno druhou pasivni protézou, kterou pouzivaji pii aktivitach, kdy
muize dojit k poskozeni myoelektrické protézy nebo v dobé, kdy je potireba myoelektrickou
protézu opravit.

KAZUISTIKY

Postup pfi vybaveni pacientd myoelektrickou protézou dokumentuji nasledujici 3 kazuistiky.
Kazuistika ¢. 1

Chlapec F. A. se narodil v prosinci 2006 s transverzalnim defektem v trovni proximalni treti-
ny predlokti pravé HK. Psychomotoricky vyvoj probihal v 1. roce normainé.

Psychologické vysetreni vyhodnotilo dité jako jedince s nadprimérnou intelektovou kapa-
citou a mnozstvim zélib, pIné zaclenéné ve spolecenském i pedagogickém procesu, bez anxiéz-
nich rysd. Okolim bylo vnimano jako zdravé dité.

Ortopedicko-protetické vysetfeni vyloucilo ptipadné kontraindikace pouziti myoelek-
trické protézy. Pohyblivost v loketnim i ramennim kloubu pravé HK byla volnd, bez omezeni.
Opakované byly vysetfeny myoelektrické potencidly, jejich hodnota byla vyhovujici (40-60 uV)
pro aplikaci myoelektrické protézy. Pacient od 7 mésicli véku byl opakované vybavovan pasivni
protézou ruky. Vzhledem k predpokladu zlepSeni motorického vyvoje bylo rozhodnuto o indi-
kaci predloketni myoelektrické protézy.

Po splnéni podminek - zhodnoceni myoelektrickych potencidld, vyjadieni psychologa,
vyjadreni pediatra o celkovém stavu a pfidruzenych chorobach byl zkompletovan odborny
ortopedicko-proteticky lékafsky nalez s poukazem na myoelektrickou pomucku. Po schvaleni
zdravotni pojistovnou bylo pfistoupeno ke zhotoveni individualni myoelektrické protézy.
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Postup protetického vybaveni Vék pacienta (mésice)

Prvni vysetteni protetikem 1
Prvovybaveni pasivni protézou 7
Vysetteni psychologem 25
Prvni vysetfeni myoelektrickych potenciald 26
2. vysetieni myoelektrickych potencidla 33
Aplikace predloketni myoelektrické protézy 38
Obr. 1a. Dité - kojenec s transverzalnim defektem Obr. 1b. Dité po aplikaci pasivni predloketni protézy

pravého predlokti v proximalni tfeting, 5. mésic Zivota.  PHK ve véku 7 mésic(.

Obr. 1¢, d. Dité s vyuZzitim pasivni
protézy PHK ve 2 letech.
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Obr. 1e, f. Chlapec ve véku 3 let a 2 mésicli pii pouzivani myoelektrické protézy PHK

Obr. 1g Myoelektricka protéza.
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Kazuistika €. 2

J.K. se narodil v lednu 2003.

Chlapec v 10 letech utrpél Uraz, pii kterém byly amputovany obé horni koncetiny v trovni
zapésti. S ohledem na oboustranné postizeni a vyborné intelektové schopnosti chlapce bylo
pfistoupeno k ¢asnému vybaveni myoelektrickymi protézami. Po zhojeni operacni rany bylo
pristoupeno k intenzivni rehabilitacni péci smétujici k utuzeni mékkych tkéni pahylu a vycviku
ovladani antagonistickych svalovych skupin, dlleZitych k ovladani myoelektrickych protéz. Pro
nacvik byl pouzit specidlni myotrenazér se softwarem k vizualizaci snimanych myoelektrickych
potencialt z pahylu prelokti Jako prvovybaveni byly aplikovany myoelektrické protézy na obé
horni koncetiny jiz 2 mésice od Urazu. U pacienta doslo k velmi dobré adaptaci na protézy, které
vyuziva v pribéhu celého dne (12 hodin). Pom(icky odklada pouze pti koupani a ¢innostech,
kdy muZze dojit k mechanickému poskozeni protéz.

Postup protetického vybaveni Doba od amputace (dny)
Priprava pacienta (bandazovani, otuzovani pahylu) 1-60
Prvni vySetieni |ékafem ortopedickym-protetikem 5
Vysetteni myoelektrickych potencialli 20
Aplikace predloketnich myoelektrickych protéz (prvovybaveni) 60

Obr. 2a, b, c Ukdzka vybaveni a vyuzivani myoelektrickych protéz pfi praci u 10letého pacienta s oboustrannou
transverzalni traumatickou amputaci v zapésti.
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Kazuistika ¢. 3

F.S. byl narozen v listopadu 2008, porod ve 37. tydnu téhotenstvi.

Po narozeni byl diagnostikovan transverzalni termindini defekt v Grovni zapésti LHK. Dité
bylo prvnich 7dni po narozeni v inkubdtoru. Zahajeni rehabilitacni 1écby bylo ve 2 mésicich
Nejdfive bylo provadéna stimulace a masaz pahylu predlokti. Od 3. do 33. mésice véku byla pro-
vadéna Vojtova reflexni terapie. Prvni ortoped, ktery dité vysetfil ve véku 8 mésici nedoporudil
aplikaci protézy s odkazem na vybaveni ditéte protézou az v pozdéjsim véku pri vertikalizaci.
V tomtéz mésici rodice vyhledali ortopéda na jiném pracovisti, ktery pomucku indikoval. V10.
mésici véku byl chlapec vybaven kosmetickou protézou predlokti, ktera byla aplikovana vzhle-
dem k rlstu ditéte opakované. Po vyhodnoceni motorickych a psychologickych hledisek byla
pacientovi indikovana a na zdravotni pojistovné schvélena myoelektricka protéza levého pred-
lokti. Chlapec se na myoelektrickou protézu vyborné adaptoval. Pouziva ji v pribéhu celého
dne prakticky pii vsech dennich aktivitach — pouzivani pfiboru pfi jidle, pouzivani niizek, jizda
na kole, drzeni knihy pfi ¢teni. PomUicku vyuziva ke hte jak v domacim prostredi, tak v exteriéru.
Kratkodobé vypadky v pouzivani myoelektrické protézy z dlivodu nutné tUpravy nebo opravy
pomUcky vnima neptfiznivé.

Postup protetického vybaveni Vék pacienta (mésice)
Zahajeni rehabilitacni péce (masaz pahylu, polohovani) 2
Prvni vysetteni ortopedem 8
Druhé vysetieni jinym ortopedem 8
Prvni aplikace kosmetické pasivni protézy 10
2 nésledné vybaveni kosmetickou pasivni protézou 18
Psychologické a rehabilita¢ni vysetfeni k indikaci myoelektrické protézy 25
Predpis myoelektrické protézy 32
Prvni aplikace myoelektrické protézy a nacvik ovladani v RU 34

Obr. 3a, b, ¢ Denni aktivity 5letého ditéte s transverzalnim terminalnim defektem zapésti LHK, které je vybaveno
myoelektrickou protézou.
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DISKUSE

Postup pfi indikaci myoelektrické protézy

Rozhodnuti o indikaci myoelektrické protézy zahrnuje provedeni v¢asného komplexniho
ortopedicko-protetického, rehabilitacniho a psychologického vysetieni s posouzenim morfolo-
gickych zmén pohybového apardtu a pfidruzenych postizeni, dale pak zhodnoceni psychomo-
torického vyvoje a schopnosti spoluprace ditéte s vylou¢enim moznych kontraindikaci aplikace
myoelektrické protézy. Pfi popisu vrozenych koncetinovych vad je nutné terminologicky sprav-
né zafazeni (17).

Pri vysetieni déti s vrozenymi koncetinovymi vadami je potfebné zaméfit se nejen na mozné
pridruzené systémové vady (zvlasté mocopohlavniho Ustroji a vrozené srdecni vady), ale také na
vyskyt statickych deformit patefe podminénych asymetrickou hmotnosti HK, které maji v rdsto-
vém spurtu tendenci se zhorsovat. S ohledem na rozdilnou hmotnost koncetin pfi protetickém
vybaveni je rovnéz nutné optimalizovat hmotnost protézy a vyuzivat antropometrického Ci
denzitometrického vysetfeni k ur¢eni hmotnosti amputované ¢asti koncetin (3, 14, 15).

Zakladnim predpokladem pro indikaci myoelektrické protézy u ditéte ve véku 3 let je prede-
vsim jeho komunikativnost a schopnost poslouchat a fidit se pokyny cizich lidi (osetfujiciho per-
sondlu). Dalsi dllezitou podminkou je motivace ditéte a tendence k oboustrannému pouzivéni
hornich koncetin. NejdlleZitéjsi je vSak podpora rodicd, ktefi jsou schopni dité povzbuzovat
a zajistit nasledny edukacni program i mimo rehabilitacni zafizeni. P¥i indikaci protéz preferuje-
me co nejjednodussi ovladani pomcky. Na zdkladé zhodnoceni pouzivani prvni myoelektrické
protézy ditétem, muzeme pfi aplikaci dalsi protézy vyuzit k ovladani pomacky vice signald,
které umozni napfiklad soucasné ovladani ichopu a rotace zapésti.

Pfed samotnou indikaci a aplikaci protézy je potfeba zvazit rovnéz ekonomickou dostup-
nost a Uhradu pomucky bud'z prostfedk( zdravotniho pojisténi nebo jinych zdrojl. Je dllezité
si uvédomit, Ze pokud je jednou u ditéte zahajena aplikace myoelektrické protézy, pak je z dlivo-
du psychické adaptace ditéte potfebné v pouzivani myoelektrické protézy pokracovat (1, 6, 7).

P¥i studiu souboru byly zjistény zasadni rozdily v pfistupu zdravotnich pojistoven v CR a na
Slovensku, kdy ve Slovenské republice je systém uhrady myoelektrickych protéz u déti s konge-
nitdlnimi vadami hornich koncetin preciznéji propracovan jak z hlediska timingu aplikace, tak
posuzovani indikacnich kriterii u jednostrannych amputaci hornich koncetin.

Casové hledisko prvni aplikace protetického vybaveni (prvovybaveni)

U déti s kongenitalni amputaci je velmi dudlezité zahdjit aplikaci protetického vybaveni
v podobé pahylové objimky k zajisténi opory pfi lezeni, jakmile se za¢ne dité obracet na bficho.
Pri pocétku vertikalizace do stoje aplikujeme prvni pasivni protézu uré¢enou k symetrické opofre
o horni koncetiny pfi chizi kolem nébytku apod. Protézy ovladané zevni silou tahové a myoe-
lektrické indikujeme pfi spInéni podminek normélniho psychomotorického vyvoje a spoluprace
ditéte. Zakladni podminkou pro zahajeni protézovani horni koncetiny u déti je v€asnost aplika-
ce. S postupujicim vékem se zhor3uje adaptace na prvovybaveni protézou (4, 18).
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V ptipadé traumatické ztraty obou hornich koncetin doporucujeme u déti pfi spInéni pod-
minek normalniho psychomotorického vyvoje a po vylouceni pfipadnych kontraindikaci v¢as-
nou aplikaci myoelektrickych protéz, to znamend do pul roku od Urazu po stabilizaci objem
pahylu koncetin.

Vék pacienta a aplikace myoelektrické protézy

Zjisténi autord je v souladu s vysledky diive publikovanych zahrani¢nich studii (4, 6), které
uvadéji, ze 3leté dité je vyvojoveé pripraveno k aplikaci myoelektrické protézy. Zakladni podmin-
kou pro aplikaci myoelektrické protézy je schopnost motorického uceni pacienta. Pro ovladani
myoelektrické protézy je dilezité izolované ovladani antagonistickych svalovych skupin zacho-
vané ¢asti horni koncetiny. Pro ispésnou aplikaci protézy je nutné zajistit z tohoto dlivodu reha-
bilita¢ni pfipravu, spocivajici v pouziti myotrenazéru napodobujiciho formou hry funkci protézy.
Po vybaveni protézou je potifebnd naslednd rehabilitacni komplexni péce zahrnujici cilenou
ergoterapii zamérenou na ovladani myelektrické protézy pfi manipulaci s predméty rGzné veli-
kosti i hmotnosti a na zvladani dennich ¢innosti. Pfinos aplikace myoelektrické protézy spociva
predevsim v socidlni integraci ditéte, zajisténi a zlepseni sebeobsluhy, vyuziti volného ¢asu pfi
hrani a uceni sméfujici k rozvoji osobnosti.

Podminkou pro Uspésnou vyrobu, aplikaci a vyuziti pomUcky ditétem je zajisténi profe-
sionalniho mezioborového tymu, ktery je schopen velmi rychle reagovat na potreby ditéte.
Mezioborovy tym zahrnuje lékafe specializovaného v ortopedické protetice, ergoterapeuta,
fyzioterapeuta, ortotika—protetika a samoziejmé i malého pacienta s rodici.

Pro minimalizaci pfipadnych problému pfi aplikaci myoelektrickych protéz je dilezité zajis-
téni protetického pracovisté s dostate¢nymi zkusenostmi a technickym zazemim, umoziujicim
rychlé feSeni pfipadnych Uprav a oprav protetického vybaveni.

Vyuziti myoelektrické protézy v priibéhu dne

Zavaznym zjisténim je skutecnost, ze velmi malé déti jsou schopny pouzivat myoelektrickou
protézu v jakékoliv situaci, pficemz konstrukce dill myoelektrické protézy nékteré fyzické aktivi-
ty neumoznuje. Pfi studiu souboru pacientl jsme zjistili ménici se naroky na protézu v priibéhu
rGstu ditéte i s ohledem na prevladajici aktivity malych uzivateld. | z tohoto dGvodu muze dojit
k relativné rychlému opotiebeni protézy a nutnosti cetnéjsich oprav, coz zvysuje finan¢ni naroc-
nost protetického vybaveni. Tato pozorovani jsou v souladu s publikovanymi vysledky jinych
autor(.(6, 18)

Vybaveni druhou pasivni protézou ruky

Néktefi autofi (16, 18) doporucuji vybaveni ditéte druhou pasivni protézou, kterd umozni
ditéti provadét aktivity, které by mohly vést k vyraznéjsimu opotiebeni myoelektrické protézy.
Pasivni protéza zaroven slouzi k preklenuti doby, kdy je potiebna oprava nebo Uprava myoelek-
trické protézy.
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Pfi sportovnich a jinych spolecenskych aktivitdch u starSich déti pfistupujeme k pouZziti
adaptérd modifikujicich tchop u pasivnich protéz (Uchop fiditek na kole, adaptér na trsatko ke
kytafe apod.).

ZAVER

S ohledem na zjisténé zkuSenosti autofi konstatuji, Ze u déti s vrozenymi vyvojovymi vadami
HK po ddkladném zhodnoceni psychosomatickych schopnosti je mozna Uspésna aplikace myo-
elektrické protézy jiz ve véku ditéte od 3 let. U déti se ziskanou amputaci HK se rovnéz potvrdil
opravnény pozadavek v¢asného protézovani. Zasadni podminkou pro Uspésnou aplikaci myoe-
lektrické protézy je velmi izka spoluprace s rodinou.

Byly zjistény vyznamné rozdily v metodickém pfistupu zdravotnich pojistoven v CR a na
Slovensku, jak z hlediska timingu aplikace myoelektrickych protéz, tak posuzovani indika¢nich
kritérii u jednostrannych amputaci HK.

Na zakladé zjisténych skutecnosti autofi doporucuji jednani se zdravotnimi pojistovnami
a Ministerstvem zdravotnictvi CR, smétujici k vytvofeni metodiky pro racionalni preskripci myo-
elektrickych protéz u déti.
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STANOVENI AXIALNI ROTACE PANVE PUVODNI
RADIOGRAFICKOU METODOU - PROSPEKTIVNI STUDIE

THE PELVIS ROTATION ASSESSMENT ACCORDING TO
THE NEW ORIGINAL RADIOGRAPHIC METHOD -
A PROSPECTIVE STUDY
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ABSTRAKT

Ukolem prospektivni studie je stanovit rotaci panve novou originalni radiografickou meto-
dou, kterd vychdzi z uréeni definovanych bod( na pfedozadnim RTG snimku panve.

ProtoZe doposud neexistuje jednoducha metoda pro stanoveni rotace panve, tedy i sakra,
dostavame mérenim axialni rotace segmentl patefniho sloupce hodnoty zkreslené, protoze se
neprovadi korekce o rotaci panve, kterd by méla byt soucasti vyhodnoceni pfedozadnich RTG
snimkd dlouhého formatu zhotovenych ve stoje. Az po ziskani hodnot axialni rotace péatefniho
sloupce vzhledem k pénvi (sakru) ziskdme hodnoty skute¢né, které Ize porovnavat u téhoz
jedince za zkoumané obdobi a ziskat tak informace o zméné zdravotniho stavu.

Predkladana radiografickd metoda umoznuje ziskat ¢iselnou hodnotu axidlni rotace panve
pouze zkonstruovanim Ctyr pfimek a zméfenim hledaného Uhlu dhlomérem. Neni zapotiebi
zadnych specialnich pomicek a Ize uvedenym zplsobem vyhodnocovat axialni rotaci panve na
jakémkoliv zdroji, tedy jak na konven¢nim snimku, tak na jeho digitalni podobé. Predklddanou
metodu Ize jednoduse implementovat do pocitacovych program. V takovém piipadé se pouze
zkonstruuji prislusné Ctyfi pfimky a uhel je pak vypocitan automaticky.

Metoda muze slouzit k hodnoceni rotace panve z mnoha dalsich dlivodd v riiznych oborech
(napf. antropologie, biomechanika, rentgenologie, détskd ortopedie, ortopedickd protetika,
spondylochirurgie aj.).

Klicova slova: rotace, Uhel, obratel, panev, deformita patere, skoliéza, RTG snimek
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ABSTRACT

The aim of this prospective study is to evaluate the pelvis rotation according to the new
original radiographic method, which is based on defined details on an antero-posterior (AP)
X-ray picture.

Since no simple method for the evaluation of the axial pelvis rotation (and of the sacrum
rotation too) has been found until now, all types of methods for the measurement of the verte-
bral rotation from AP X-ray pictures give inaccuracy and biased value. A correction of the pelvis
rotation should be practised in each interpretation of AP X-ray pictures of long format. Only
when the values of the axial vertebral rotation are evaluated and corrected in relation to the
pelvis rotation, it will be possible to acquire real values, which will be comparable the values
of the same individual examined in a certain period. These values will thus inform about any
changes of the spine.

The presented radiographic method enables getting a numeric value of the angle of the
axial pelvis rotation by drawing only four lines and measuring the searched angle using a pro-
tractor. It is not necessary to use any special devices as it is possible to evaluate the axial pelvis
rotation using any source, either a conventional X-ray picture or a digital picture on a PC moni-
tor. The proposed method can be simply installed into computer programs. In that case, only
four correspondent lines are drawn and the angle of the axial pelvis rotation is then automati-
cally calculated.

The method may serve to evaluate the axial pelvis rotation for other reasons in various scien-
tific fields (e.g. anthropology, biomechanics, radiology, child orthopaedics, orthotics-prosthetics
etc.).

Key words: rotation, angle, vertebrae, pelvis, spine deformity, scoliosis, X-ray picture.

uvoD

Ukolem prospektivni studie je stanovit rotaci panve novou originalni radiografickou meto-
dou, kterd vychdzi z uréeni definovanych bod( na pfedozadnim RTG snimku panve.

Metrologie lidského skeletu se neustéle vyviji s cilem ziskat jednak co nejobjektivné;jsi udaje
a jednak dalsi moznosti k porovnavani skeletalnich zmén v prabéhu rlstu ¢i onemocnéni. Pro
hodnoceni deformit patefe z konvencnich RTG snimkd se nejvice pouzivaji metody ke stanove-
ni Uhlu zakfiveni patefe dle Cobba [2] ¢i Fergusona [10], kterymi hodnotime deformitu nejen
v roviné frontalni a sagitalni. Tato méfeni jsou provadéna podle jednotné terminologie prede-
vsim na regiondlni, spindlni nebo globalni trovni, obr. 1 [11].

Jsou to metody relativné velmi rozsifené a pro praxi dostate¢né presné.V nasi zemi se prak-
ticky vyhradné pouziva metoda dle Cobba [9]. Vedle priméarniho méreni deformit patefe v rovi-
né frontalni se hodnoti deformity i v roviné sagitalni, kde se hodnoti odchylky od fyziologického
zakfiveni a stanovuji se dalsi kritéria. Jde predevsim o hodnoceni sagitalniho tiltu (sklonéni),
a to tiltu C7 aT9 [1, 7, 9]. Jsou hodnoceny i hlavni sagitalni parametry panve, coz je predevsim
sakralni sklon (SS), panevni tilt (PT) a panevni incidence (PI) [1, 6, 7].
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a b d d

Lokalni Regionalni Spinalni Globalni
(obratel) (krivka) (pater) (skelet — télo)

Obr. 1. Znézornéni hierarchie ¢tyf soufadnicovych systéma definujicich patefni geometrii podle Stokese [11].
a — lokalni soufadnicovy systém obratle. b — regionalni soufadnicovy systém na deformovaném Useku patefe.
¢ - spinalni soufadnicovy systém je definovany osou, prochazejici C1 a L5. d - globalni soufadnicovy systém, kde
osa tézisté prochazi sakrem (S1).

Pro stanoveni axialni rotace obratl existuje fada metod. Nejméné piesnd, ale vzhledem k jeji
jednoduchosti nejvic pouzivana, je metoda podle Nash-Moe [8], ktera urcuje pouze 5 stupnit
v rozsahu 0 az 90°. Pro pfesnéjsi stanoveni rotace obratll se z praktického a objektivniho pohle-
du ukazuje jako nejvhodnéjsi pouzit Perdriolle torsion-meter nebo Raimondi $ablonu [5]. Nova
radiografickd metoda pro stanoveni axialni rotace obratlt [3] dava, bez nutnosti jakychkoliv
specialnich pom(cek, podobné presné hodnoty jako obé zminéné. S vyhodou ji Ize aplikovat
i u digitalnich snimk{ pfimo na PC monitoru napfiklad diky volné dostupnému programu
AngleSpine [lll]. Velmi dlleZité je méfeni nejen samotné rotace skoliotického patefniho sloup-
ce u déti v obdobi ristu a kostniho zrani, ale pfedevsim zmény rotace sledovanych obratl(i za
obdobi [3].

Protoze doposud neexistuje jednoducha metoda pro stanoveni rotace panve, tedy i sakra, je
v praxi hodnocena axialni rotace obratll pouze z AP RTG snimk(i na rovni spinaini [11], obr. 1c,
prestoze AP RTG snimky, poskytuji obraz skeletu na urovni globdini [11], obr. 1d. Dostavdme
tak hodnoty zkreslené, protoze se jiz neprovadi korekce o rotaci panve, kterd by méla byt sou-
casti ¢teni snimk{ na Urovni globalni. Vzhledem k nepreciznimu a nejednotnému provadéni
konvencnich AP RTG snimkU tak zjevné dochazi k nepresnostem a chybam v rovnobéznosti
v urovni spin (SIAS) s kazetou pfistroje, zplsobenych individualnim nahodilym axialnim posta-
venim panve pfi snimkovani. Pro ziskani hodnot rotace jednotlivych obratlt vzhledem k pateini
zakladné - kosti kfizové (os sacrum), je potfebné opravit jejich axidlni rotaci ziskanou z RTG
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snimku v AP projekci o rotaci panve (resp. ossis sacri), ¢imz dostaneme hodnoty relevantni
a dlouhodobé porovnatelné. Predkladana metoda dokaze bez jakychkoliv specidlnich pomucek
axialni rotaci panve zméfit pfi pouZziti tuzky, pravitka a Ghloméru. Velmi snadno Ize princip meto-
dy implementovat do pocitacovych programi pro ¢teni digitalnich RTG snimka.

METODA

K tomu, abychom mohli objektivné odeditat rotaci panve z konvenéniho predozadniho
RTG snimku (F = frontalni rovina na obr. 2), je potieba nalézt takové body panevniho priimétu,
které jsou na snimku citelné a projevuji se jednoznacné. Abychom tedy byli schopni ¢ist thel
rotace a v transversalni roviné (T na obr. 2) a odpovidajici Uhel o' v zobrazené frontalni roviné
(F na obr. 2) je potfebné, aby body X a Y, které se axialni rotaci panve vzajemné posouvaji, lezely
v sagitalni roviné na pf¥imce p svirajici uhel 45° k obéma zobrazovanym rovindm, nebo Uhel této
hodnoté velmi blizky, obr. 2.

Z obrazku je patrné, ze bod Y redlné rotuje s thlem o do polohy Y po oblouku, ktery se
ovsem v AP projekci zobrazi jako strana d. V takovém pfipadé se strana d vyznaceného trojuhel-
niku v transversalni roviné promitne ve stejné délce i do roviny frontalni v podobé strany d'.
ProtoZe rovnéz délky stran trojuhelnikd a i a‘(coz jsou priiméty pfimky p do roviny transversalni
a frontalni), jsou pfi sklonu 45° pfimky p stejné dlouhé, musi mit také Uhly o i o’ stejnou velikost
diky podobnosti trojuhelnikd.

Obr. 2. Znazornéni primétu pfimky p do frontalni (F) a transverzalni (T) roviny (sklon 45° k obéma rovinam)
v podobé Usecek o stejné délce a, a’. Pfi redlném axidlnim pootoceni Usecky a se stredem otaceni v Yp, se stra-
na vzniklého trojuhelniku d promitne ve stejné velikosti do frontalni roviny v podobé tsecky d’. Vzniknou tak
stejné pravouhlé trojuhelniky a proto je jasné, Zze se Uhel axialni rotace o zobrazi nezkresleny v roviné frontalni
v podobé thlu o
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Obr. 3. Medidlni fez 3D modelu pénve. Na obrazku jsou nalezeny body X (stfed k¥izové kosti v irovni panevniho
vchodu Z) a Y (spodni bod symfyzy) na pfimce p, ktera svird k transversalni i frontalni roviné thel 45° pfi obvyk-
Iém anatomickém postaveni panve [4]. Na obrazku jsou naznaceny stejné dlouhé tsecky a, a’.

Zkoumanim 3D modelu [I] i vlastnich konvencnich RTG snimkd panve se ukazalo jako nej-
vhodnéjsi sledovat stfed kiizové kosti (os sacrum) X v urovni hornich stinti panevniho vchodu
(pelvis inlet) Z a spodni okraj symfyzy Y, obr. 3.

Horni okraj symfyzy a predni horni hrana S1 obvykle sviraji v sagitalni roviné uhel 60° [4],
spiny SIAS a predni okraj symfyzy tak pfiblizné leZi v jedné roviné.
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Z konvenéniho RTG snimku je patrné, ze v AP RTG projekci nelze zjistovat polohu bodu
X v kfizové kosti v sagitalnim zobrazeni. U modelové situace byl proto fiktivni bod X umistén
zhruba doprostfed hloubky sakra, coz vyhovuje podmince 45° sklonu pfimky p.

V dalsim kroku bylo potfebné navrzeny postup ovéfit na 3D modelu s definovanou rotaci.
U 3D modelu panve dospélé zeny byla v komer¢nim programu ,Autodesk — 3ds Max"” [ll] stan-
dardnim postupem vhodné snizena transparentnost tak, aby se dosahlo zobrazeni, které je bliz-
ké opravdovému RTG snimku a byla provedena simulace rotace 0 az 30° v krocich po 5°, obr. 4 -
vlevo. Protoze je potfeba bod X v sakraIni oblasti nalézt, byla nakreslena pfimka linie panevniho
vchodu b, ¢imz jsme ziskali aspon jeden z vrcholt stinli Z nebo Z* (dle jejich viditelnosti) a pfim-
ka ¢ prochazejici sttedem stinu sakra. Priinikem obou pfimek je hledany bod X. Dale je z bodu X
vedena pfimka e spodnim bodem symfyzy Y a svisla pfimka f, ke které je hledany uhel vztazen.
Zméfenim Uhlu dostdvame uhel o, ktery odpovida definovanému axialnimu pootoceni, obr. 4.

Na obr. 5a je znazornéno stanoveni rotace panve na skute¢ném RTG snimku [IV]. Jde o pfi-
klad, jak by procedura redlné vypadala, protoze jde o bézny snimek, ktery neni zhotoven s defi-
novanou rotaci. Patrnou, avsak nedefinovanou rotaci panve jednoznacné prokazuje vzajemny
pomér Sitek stinli panevnich lopat (alae ossis ilei) na zdkladé jejich anatomického postaveni
v transversalni roving, viz obr. 5b.

Obr. 4. Piiklad méfeni 3D modelu panve s definovanou rotaci 15°. Je ziejmé, Ze zmérena rotace velmi piesné
odpovida definované. Vlevo jsou v miniaturach zobrazeny jednotlivé sekvence rotované péanve s definovanou
hodnotou rotace.
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Obr. 5a. Priklad ¢teni bézného AP RTG snimku panve [IV.], na némz je ze vzajemného poméru Sitek stind panev-
nich lopat (alae ossis ilei) ziejmé, ze je panev mirné rotovana. Obr. 5b znazornuje transverzalni fez v Urovni
panevnich lopat, kde je patrna jejich zména Sitky prdmétd v AP projekci.

VYSLEDKY

Navrzena metoda byla ovéfena opakovanym mérenim axialniho pootoceni jednotlivych 3D
obrazkd péanve s definovanou axidlni rotaci. Autofi provedli pét opakovanych méreni celé série
modelovanych snimku. Vysledky ziskanych prdmérnych uhl{ rotace jsou uvedeny v tab. 1, kde
x, je definovana rotace a x,, jsou priimérné hodnoty jednotlivych ¢teni.

x, [°] n=1 n=2 n=3 n=4 n=5 X

(+]

0 0,5 0,1 03 03 0,3 03
5 4,9 50 54 6,3 55 54
10 10,0 10,6 10,3 10,8 11,0 10,5
15 15,5 14,8 15,2 15,5 15,9 15,4
20 18,8 19,6 21,2 20,7 20,1 20,1
25 259 25,7 25,8 26,0 26,5 26,0
30 28,3 28,7 26,7 27,8 27,7 27,6

Tabulka 1. Hodnoty péti opakovanych méfeni (n) axialni rotace 3D modelC panve s definovanou rotaci (xr).
V prvnim sloupci jsou uvedeny priimérné hodnoty péti méreni pro kazdy 3D model s definovanou rotaci.
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rozptyl (6?) SD (o)
0°az 30° 1,03 1,02
0°az 25° 0,28 0,53

Tabulka 2. stanoveny rozptyl a smérodatné odchylky pro méfeni v rozsahu 0 az 25° a 0 az 30°.

Z tabulky 1 je patrné, ze pfi definovaném uhlu 30° dochazi k vétsi chybé ¢teni nez u rotace
v rozmezi 0° az 25°. To Ize pravdépodobné vysvétlit tim, Ze osou sakra prokldddme kompromisni
pfimku, kterd pfi vy$sich hodnotdch rotace pénve jiz neodpovidd idealnimu modelu. Tento jev
bude potieba ovérit na redlnych RTG snimcich s definovanou rotaci panve.

Pokud vysledky ohodnotime smérodatnou odchylkou, viz tab. 2, pak je zajimavé, ze v roz-
mezi 0° az 25° vychazi SD velmi ptiznivé. Pfi zapocteni méreni 30° rotace dostdvame hodnotu
smérodatné odchylky pfiblizné dvojndsobnou.

Déle Ize konstatovat, ze nezélezi na sekvenci jednotlivych krokd postupu. Je potiebné meto-
dicky spravné zkonstruovat pouze 4 pfimky a na zavér provést jedno Uhlové zméfeni thlomé-
rem.V pfipadé implementovani metody do PC programu je vysledny uhel jednoduse vypocitan.

DISKUZE

ProloZeni stfedové linie kosti kiizové pfimkou b, obr. 4, Ize provadét odhadem. Je vyhodné
ji vést stiedem stinu kosti kiizové (os sacrum) v urovni S1 a stfedem viditelnych proximalnich
segment kostrce (os coccygis). V takovém pfripadé se poloha linie Z, obr. 4, na Urovni stinG
panevniho vchodu nachdzi pfiblizné uprostied, proto se odhadované nepiesnosti se do vysled-
ku promitnou jen minimalné.

Rovnéz sagitdlni inklinace panve se ve vysledku projevuje minimalné. Zména vzdalenosti
a oproti a’, viz obr. 2, se méni pfi sagitalni inklinaci s funkci kosinus, coz pfinasi pfi malych
Uhlovych zménach minimélni zménu délky stran a, a‘ obou trojuhelnikd. Napfiklad sagitalni
inklinace (tilt) +/- 5°, jeZ je vyznacena obrysy v podobé modré a zelené prerusované céry, obr. 6,
zpUsobi odchylku poméru stran 1 : 1.13, tudiz i chybu navrhované metody ve vysledném ode-
Cteni rotace priblizné 10%.

ProtoZe se v praxi bude pravdépodobné jednat o rotaci panve do 20°, pak zminénd chyba
do cca 2°, zpUsobena sagitalni inklinaci 5°, se jevi pro praxi prijatelna.

ZAVER

Ze studie vyplyva, ze bude zapotiebi provést sérii RTG snimk( panve v AP projekci
s definovanou rotaci. Bude potiebné samostatné prozkoumat a ovéfit metodu nejen na RTG
snimcich dospélych jedincd, ale i u déti (obdobi akcelerace rlistu). Rotaci panve a L patefe
zjisténou radiografickou metodou bude nezbytné ovéfit komparaci s CT ¢i MRI vysetfenim. Po
statistickém ovéfeni metody a stanoveni zakladni presnosti by méla metoda slouzit pfedevsim
k urovéni uhlové odchylky od idedlniho postaveni pfi zhotovovani RTG snimk{ v AP projekci.
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Obr. 6. Vliv sagitalni inklinace +5°/-5° na pomér stran a, a’ vnasi chybu pfiblizné 10% zmérené hodnoty axialni
rotace panve predkladanou radiografickou metodou.

Predpokladame, Ze pfi vyvoji a progresi deformit patere u déti v obdobi akcelerace rdstu se sou-
casné bude vyvijet rotace panve. Tato metoda pfinasi moznost zpresnit na RTG snimcich v AP
projekci velikost zmény rotace za sledované obdobi predevsim bederniho Useku patere, ktery
je podstatné ovlivnén axidlnim postavenim panve. V takovych pfipadech se pak budou méné
projevovat individudIni anatomické odlisnosti, protoze je ¢tena rotace panve téhoz jedince.
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Novou origindlni radiografickou metodu pro ureni rotace panve Ize velmi snadno imple-
mentovat do pocitacovych program, které jiz nyni umoziuji sledovat individuaini odlisnosti
rozpoznatelné a méritelné na RTG snimcich v AP projekci, jako je vyska kycelnich kloub(, obec-
né obrysy primétu panve, rotaci bedernich obratlli [3] aj. Metoda mUze slouzit k hodnoceni
rotace panve z mnoha dalsich ddvodi v rdznych oborech (napt. antropologie, biomechanika,
rentgenologie, détskd ortopedie, ortopedicka protetika, spondylochirurgie aj.).

Lze prepokladat, Ze zainteresovani specialisté se shodnou na zadoucim hodnoceni defor-
mit patefe z digitalnich RTG snimk( zhotovenych ve stoje v AP a boc¢né projekci, z kterych
bude mozné pomoci pocitacovych programd snadno hodnotit a priibézné monitorovat 3D
vyvoj deformit patefre, tj. Cobbliv Uhel na snimcich v AP a bo¢né projekci, axialni rotaci hrudni
a bederni patefe, rotaci a inklinaci panve ze snimk( v AP projekci. Predpokladem je jednotné
standardni provadéni snimku patefe se zobrazenim obou ramennich kloubd, hrudni a bederni
patere, panve a obou kycelnich kloubd.
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ABSTRACT

The case report documents the course of orthotic and orthopaedic surgical treatment of
a girl with knee valgus deformity. The case shows the frequent treatment procedures used
for the knock knee deformities in children at the Ambulant Centre for Defects of Locomotor
Apparatus in Prague. Necessary part for indication of orthotic treatment (orhoses with bending
prestressing) and mini-invasive surgery (hemi-epiphysiodesis) is the specific early anthropolo-
gical examination and monitoring of tibio-femoral angle by both anthropometric and photo-
graphic methods.

Key words: knee valgus deformity, knock knees, tibio-femoral angle, hemi-epiphysiodesis,
orthotic treatment

INTRODUCTION

The Ambulant Centre for Defects of Locomotor Apparatus in Prague has achieved encou-
raging results with permanent epiphysiodesis that was carried out both in cases of unequal leg
length and at deformities around the knee joint (8, 11).

Genu valgum (valgosity, knock knee) is relatively frequent in children around three years
of age. At this age a genu valgum is physiological finding in majority healthy children (2, 10).
Majority of the knock knee corrects spontaneously by the age of 6 to 7 years. According to our
study (10) the mean T-F angle of this age children is 7.01°. Half of children has T-F angle in the
range between 5.3-8.9°. Around 25% children have T-F angle above 9° (Graph 1).
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Graph 1. Percentile charts of T-F angle development in Czech children (10).

Fig. 1. Legs of a girl 2.5 years old - assisted posture,  Fig. 2. X-ray of right hand, 2.5 years: some retardation
hypermobility of hands and knee joints. Tibiofemoral  of carpal bones ossification (TW20 method) and wider
angle in standing was 18° on right side and 15°on left  zones of provisional calcification.

side. Inter-malleolus distance in standing was 9 cm, in

lying position 8.5 cm.
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Fig. 3A, B. Special orthoses with Fig. 4. Knock knees were corrected to

bending pre-stressing (6). physiological symmetric T-F angles:
5° bilaterally was measured by both
anthropometric method and from assis-
ted photos.

Genu valgum is often associated with overweight and/or obesity and with joint hypermobil-
ity, too. In these cases higher T-F angle remains and we talk about so-called idiopathic defor-
mities. After 10 years of age the spontaneous correction does not come up. On the contrary
a progress of knee valgosity arises during growth spurt (13). Knock knees are connected with
coxa valga and pedes plani, too.

Both idiopathic deformities and especially serious three dimensional (3D) knee deformities
are not only an aesthetic problem. The latter may be a sign of metabolic (7, 8) and/or genetic
disoders of the skeleton (formely called skeletal dysplasias) (9). These deformities of legs are in
high risk of premature osteoarthritis of the knee joints.

Progressive genu valgum or genu varum can be corrected by osteotomy at supracondylar
or upper tibial level of the knee. Corrective osteotomy of distal femur and/or proximal tibia is
indicated at skeletally matured patients. In preschool age a treatment method of choice may
be intermittent application of leg orthoses with bending pre-stressing in night regime. Ten
(and more) hours per day orthotic bending influence on the knee joint was empirically proved
for orthotic treatment efficiency (6, 8). Later in the end of growth period the precise correction
of leg axis can be achieved by partial medial or lateral epiphysiodesis (called hemi-epiphysio-
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Fig. 5 A, B. Legs of the girl in 12 years and 2 months, T-F angle measured at assisted photography was in standing
10° on right side and 8°on left side(A), and in lying position 9° on right side and 8°on left side (B).
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desis) of the tibia or femur carried out by modified
Macnicol’s method using drilling of growth physis
(5). There is necessary precise auxological predic-
tion for the timing of this procedure (1, 4, 12, 14).
The goal of the communication is to present
on a case of a girl with knock knees our more than
ten years experience with anthropometric measu-
rement of tibio-femoral angle (3, 10, 15), indicati-
on for orthotic fitting, timing of the mini-invasive
surgery, and long-term results of both orthotic
treatment and permanent hemi-epiphysiodesis.

THE CASE

We present both development of knock knees
in a girl documented by anthropometric measu-
rement of tibiofemoral (T-F) angle and the results
of orthotic treatment in preschool age and medial
hemi-epiphysiodesis carried out in the knee region
during growth spurt.
The patient comes from the second gravidity of
healthy parents who are not relatives. Her delivery
Fig. 6. Bone age (TW3 method, RUS (14)) of the ~ was uneventful at term, with a weight 3950 g and
girlin 12 years and 2 months was 12.9and 13.0  a length 53 cm. Development of hip joints was nor-
by Greulich et al. (4). mal, psychomotor development was in accordance

to her age. She began to walk in 13 months. Family
history concerning leg deformities and metabolic disorders was negative.

She was referred to the Ambulant Centre for Defects of Locomotor Apparatus in Prague with
diagnosis severe knee valgus deformities and suspect rickets. Orthopaedic and anthropometric
examination at the age of 2.5 years revealed obesity and hypermobility (hyperlaxity) of joints.
Body weight was above 97t percentile, ratio of body weight to height also above 97t percen-
tile, skin folds were above 97t percentile. Body height was above 97t percentile with normal
proportionality of trunk and extremity. Tibiofemoral angle in standing was 18° on the right side
and 15° on the left side. Inter-malleolus distance in standing was 9 cm, in lying position 8.5 cm
(Fig. 1).

Biochemical examination proved a higher bone turnover and higher level of bone alkaline
phosphatase. X-rays of knee joints and right hand proved some retardation of ossification
(TW20 method) and signs of a mild rickets (wider zones of provisional calcification) (Fig. 2).
Comprehensive treatment was introduced. It contained as supplementation of vitamin D and
calcium as intermittent application of orthoses with bending pre-stressing in night regime.
The girl tolerated orthoses very well. Corretion was step by step changed in the same bending
prestressing. During 1 year and 3 months of orthotic treatment three pairs of the special ortho-

POHYBOVE USTROJI, roénik 21,2014, & 3+4 245



Fig. 7 A, B. Result of hemi-epiphysiodesis in 16.5 years: T-F angle measured at assisted photography was 3° in
standing (A), and 5°in lying position on both sides (Fig. 6 B).
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ses were applied (Fig. 3A, B). Knock knees were corrected to physiological symmetric T-F angles
(5° bilaterally was measured by anthropometric method and from assisted photos) (Fig. 4).

The girl was again examined at the age of 12 years and 2 months because of recurrence
of the knee valgus deformity that spring up during growth spurt. She was obese (height 173.5
cm, weight 83.9 kg), the joint mobility was still higher. Intermalleolar distance was in lying
position 8 cm, in standing 6.7 cm, T-F angle measured by anthropometric method was 12.7°,
from assisted photography in standing 10° on right side and 8°on left side (Fig. 5A), and in lying
position: 9° on right side and 8°on left side (Fig. 5B). Bone age (TW3 method, RUS) was 12.9 and
13 by Greulich et al. (4) (Fig. 6). According to X-rays of knee joints (AP projection) a growth 12
mm from distal femoral physis were needed for correction of T-F angle on 6-8°. According to
Anderson, Green and Messner (1) the remaining growth 12 mm is tabularized at bone age 12.5-
13 years. That is why bilateral medial drilling hemi-epiphysiodesis was indicated and carried out
in 12 years and 3 months to correct recurrent knock knees.

The result of this mini-invasive surgery was verified in 16.5 years of age by orthopaedic and
anthropometric examination. The young lady was robust, the joint mobility was at upper limit
of norm. Her final height was 183.6 cm (2.6 SD), weight 80.9 kg, BMI 26.4 (upper limit of norm).
Medial hemi-epiphysiodesis of both distal femoral physes caused correction of the knee valgus
deformities. Intermalleolar distance was in lying position 3 cm, in standing 0 cm. T-F angle mea-
sured from assisted photography was 3° in standing (Fig. 7A) and 5° in lying position on both
sides (Fig. 7B). Walking stereotype was improved.

CONCLUSION

A mild form of rickets is usually not diagnosed (biochemical examination of calcio-phos-
phate metabolism and X-rays are not performed) and it may be probably (together with joint
laxity and overweight/obesity) a cause of symmetric varosity in toddlers and/or knock knees of
older children. For these deformities generally the term idiopathic deformities of legs is used (7).

According to our many years ongoing experience in preschool age the treatment method of
choice is intermittent application (night regime) of orthoses with bending pre-stressing (6). In
older children the method of surgical treatment is hemi-epiphysiodesis. In the right time indica-
ted drilling HE results to excellent correction of T-F angle. The correction of the biomechanical
axis of legs by HE is a mini-invasive surgical procedure that is indicated on the basis of anthropo-
logical examination and monitoring. Appropriate timing of hemi-epiphysiodesis is crucial (15,
11). Right correction of leg axis improves the posture, joint function, walking stereotype and
visual aspect and it prevents formation of premature osteoarthritis.
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SUMMARY

The main objective is to present two case reports of rare congenital differences of the
upper extremity that belong to Category Il of the modified classification of congenital hand
deformities by Ogino et al. (1986). This classification was adopted by the Japanese Society for
Surgery of the Hand in 1996. Category Il includes incomplete formation of the joint, contracture
and deformities due to failure of differentiation of parts and tumor-like conditions including
hamartomas. Incomplete formation of the joint may result in synostosis, congenital dislocation
and ankylosis of digital joints.

We present an individual comprehensive treatment of two children, Proximal radioulnar
synostosis and ulnar hypoplasia in one and Partial ulnar aplasia associated with dislocation of
radial head and humeroulnar synchrondrosis in the other.

Key words: proximal radioulnar synostosis, ulnar ray deficiency, dislocation of radial head,
humeroulnar synchrondrosis

INTRODUCTION

Proximal radioulnar synostosis and ulnar hypoplasia

Congenital radioulnar synostosis occurs rarely. Aproximately 350 cases were reported in the
literature. The rarity of this condition often leads to a delayed clinical diagnosis. Radioulnar (R-U)
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Fig. 1 A. Fusion of proximal end of radius and ulna
in middle position 3 months after separation of R-U
synostosis in 6 years.

synostosis can take 2 forms: congenital and
post-traumatic. The congenital form presents
only in the proximal forearm, and the post-
-traumatic form may present anywhere along
the radius and ulna (17). Congenital form
occurs by itself (in isolation) or in association
with certain skeletal abnormalities (such as
hip dislocation, knee anomalies, clubfoot,
polydactyly, syndactyly, Madelung defor-
mity, ligamentous laxity, thumb hypoplasia,
carpal coalition) and/or with problems of the
heart, kidneys, nervous or GIT system and in
association with genetic syndromes — about
1/3 cases (e.g. Holt-Oram syndrome, Poland
syndrome, Cornelia de Lange syndrome, fetal
alcohol syndrome, chromosomal anomalies,
tec.). It affects both arms about in 60%. Boys
and girls are equally affected.

Embryological pathogenesis

R-U synostosis occurs due to a defect in
longitudinal segmentation at the 7t week of
development. The elbow is first identifiable
at 35 days (after conception), at which stage
the cartilaginous anlagen of the humerus,
radius and ulna are connected. The humerus,
radius and ulna become visible on 37t day.
For a short time, before segmentation, the
radius and ulna share a common perichondri-
um. Abnormal events at this time can lead to
a failure of segmentation (2). Ogino et al. (10)
tried to induce radial and ulnar deficiency
in rats fetuses by maternal administration of
busulfan. They observed that the critical peri-
od of ulnar deficiency in rats is about one day
earlier than that of radial deficiency and that
both deficiencies are induced by the insult
to the embryo before the limb bud is formed
(10, 13, 14).
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Fig. 1 B. Lengthening of ulna about 17 mm in 10.3 years
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Fig. 1 C, D. A radial bowing of radius, shortening of ulna 3 c¢m, ulnar deaxation of hand 40° - so-called
Madelung’s deformity.
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Developmental biology

Oberg et al. (2010) explained anomalies
of the hand and upper extremity on basis of
a contemporary understanding of the deve-
lopmental process. A morphogen, sonic hed-
gehog (SHH) plays a pivotal role during limb
development, linking the proximal-distal, ante-
roposterior (radial-ulnar), and dorsal-ventral
axes during outgrowth. Loss of SHH function
leads to loss of ulnar-associated structures.
Operative treatment of congenital radio-ulnar
synostosis is rarely indicated (Cleary JE,
Omer GE Jr, 1985).

THE CASE 1

A presented boy comes from the 3 pre-
gnancy of healthy mother. He was born at
term, weight 3050 g, length 50 cm. Perinatal
period was uneventful, psychomotorical deve-
lopment was normal in the 15t year of life. At
the age of 2 years of life a plastic surgery due
to hypospadia was carried out.

In 6 months of life was observed an abnor-
mal position of the right hand - fixed pronati-
on of forearm and diagnosis a congenital pro-
ximal R-U synostosis was confirmed on X-ray.
Joint systemic abnormalities were excluded.
Pedigree examination was negative (two older
brothers and father are healthy).

Surgery and results

In 6 years separation of R-U synostosis and
correction of forearm into middle position was
carried out. Three months later a complete
fusion of proximal end of radius with ulna was
verified at X-rays (Fig. 1A). In 10.3 years the
lengthening of ulna about 17 mm was done
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Fig. 1 E. Orthotic treatment of Madelung’s deformity.

with the aim to correct Madelung’s deformity that arose due to progressive shortening of distal
ulna (Fig. 1B).

Anthropological examination at the age of 11.5 years confirmed lengthening of the ulna
about 17-19 mm and some straightening of the radius. Shortening the right upper extremity
was 3 cm. A retardation of bone age was proved by Tanner —- Whitehouse method 3. Auxological
summary: In consideration of the parents height growth between 50t to 75t percentiles with
final height around 181 +/- 8 cm would be expected. The patient was growing in accordance
with this growth potential. His height was in middle zone.

During growth acceleration progressed a radial bowing of radius, shortening of ulna was
3 cm, ulnar deaxation of hand 40° and so-called Madelung’s deformity developed (Fig. 1C, D)
in spite of orthotic treatment (Fig. 1E). The boy suffered from pains of his right wrist after
stress. In 14 years and 3 months both partial radial epiphysiodesis (drilling method) and step
by step lengthening of ulna about 20 mm were made (Fig. 1F). At the age of 15 years and

254 LOCOMOTOR SYSTEM vol. 21, 2014, No. 3+4



Fig. 1 F. Partial radial epiphysiodesis (drilling method) and step by step lengthening of ulna about 20 mm in
14 years and 3 months.
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Fig. 1 G. Correction of Madelung’s deformity at the age of 15 years and 9 months (18 months later)

9 months (18 months later) correction of Madelung’s deformity was observed (Fig. 1G). At next
figures correction of forearm into middle position (Fig. TH) and contracture of elbow joint 20°
(Fig. 1Ch) is documented. Height of the boy was 177 cm, shortening of right upper extremity
4.4 cm. He did not complain of pains after stress.

Conclusions

Authors have personal experience with comprehensive treatment of next 6 patients with
proximal R-U synostosis and fixed pronation of forearm. Only in one of them the affection was
double-sided. All our patients underwent single stage derotative osteotomy at the region of
R-U synostosis. Forearm was manually corrected in the neutral position or in 10-20 degrees of
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Fig. 1 H. Correction of forearm into middle position

pronation and fixed by external fixator Wagner - see Fig. 2A-D. Surgery was indicated mostly
in preschool age. Osteotomy was usually healed after 2-3 months. Later in growth spurt we
carried out lengthening of distal ulna (4 cases) or partial radial epiphyseodesis (2 cases) to pre-
vent Madelung’s deformity. When growth is finished corrective OT of distal radius can be made.
Separation of R-U synostosis (as was done in the Case 1) is not a method of choice. There were
described other methods to correct hyperpronation of the forearm (e.g. 11, 6, 15, 16).
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Fig. 1 Ch. Contracture of elbow joint 20°.
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Fig. 2 A-D. Typical clinical finding (A) and X-ray (B) of isolated congenital proximal R-U synostosis with fixed
pronation of forearm. C. Derotative osteotomy at the region of R-U synostosis, correction in the neutral position
(or in 10-20 degrees of pronation), fixation by external fixator Wagner. D. Complete consolidation of osteotomy
after 3 months.
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Fig.2B Fig.2D
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Fig.2C
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PARTIAL ULNAR DEFICIENCY ASSOCIATED WITH
DISLOCATION OF RADIAL HEAD AND HUMERO-ULNAR
SYNCHRONDROSIS

Ulnar ray deficiency is rare and has a variable presentation. The reported incidence is
1:100,000 live births. In several studies, over half the patients had radio-ulnar synostosis. A third
of the patients were bilateral, and there was a significant incidence of other limb involvement,
both upper and lower. Eighty-nine percent (89%) of the patients has loss of at least one digit
while 14% had a monodigital hand (4).

Longitudinal ulnar deficiency is usually accompanied by shoulder, wrist, and hand abnorma-
lities. The elbow may be in acute flexion, extension, or even present with a radio-humeral fusion.
The shoulder is frequently unstable with scapular deficits. Three types of ulnar deformity were
observed: (1) hypoplasia, (2) partial aplasia (ossification of the proximal part of the ulna present
at birth); and (3) total aplasia (ossification not development). Ulnar deficiencies demonstrated
in clinical cases are at Fig. 3 (reprint from 13). There are many different classification systems
for this anomaly. Most classifications describe 4 types of ulnar longitudinal deficiency (ISO/ISPO
classification). Classification is further complicated by the additional abnormalities including
other ray deficiencies like proximal femoral focal deficiencies, fibula-femur-ulna syndrome,
Cornelia de Lange syndrome, etc. (4).

Developmental biology of the anomaly is still not fully understood. By T. Ogino (12) the
degree of ulnar arrest was closely related to the severity of deficiency of the fingers and also to
abnormalities of the elbow joint. When the dysplasia of the ulna is severe, ulnar deficiency is
often associated with elbow deformities including radio-humeral synostosis, radial head dislo-
cation and severe flexion contracture of the elbow. The critical period of ulnar deficiency was

Fig. 3 Clinical cases of ulnar deficiencies (reprint from Ogino 2011).
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earlier than that of other anomalies and it corresponds to the period of a high mortality rate of
fetuses and therefore ulnar deficiency is unique.

According to Oberg et al. (7) limb development and differentiation along the anteroposteri-
or (radial-ulnar) axis is controlled by the zone of polarizing activity (ZPA) in the posterior (ulnar)
limb mesoderm. The ZPA expands limb width and posteriorizes (ulnarizes) the developing limb
through a secreted morphogen, sonic hedgehog (SHH). The SHH induces ulna formation in the
forelimb and 4 ulnar-sided digits in the hand. In addition, SHH is responsible for posterior (ulnar-
-sided) limb growth and expansion. Progressive loss of SHH expression or targeted temporal
interruption of SHH signaling during limb development reduces limb outgrowth, volume, and
width (18). The phenotypes generated with SHH loss mimic those demonstrated in clinical cases
of ulnar longitudinal deficiencies (Fig. 3).

The radiographically “absent” segment of the ulna may be a large fibrocartilaginous anlage
attached distally to the distal radial epiphysis or the ulnar side of the carpus, or both. The
tethering effect of this band may cause ulnar deviation of the wrist (and hand) and proximal
dislocation of the radial head in utero as well as progression of these deformities after birth (8).

Most treatment has been aimed at improvement of function and there is general agre-
ement that the standard hand and plastic surgical techniques, such as syndactyly release,
webbed space deepening, and rotational osteotomies of the phalanges or metacarpals, when
applied to this condition provide excellent functional improvement. Frantz and O'Rahilly (3)
suggested prosthetic fitting with even possible elbow disarticulation in some cases).

Some authors have recommended resection of the ulnar-distal radial cartilaginous anlage
in an attempt to prevent shortening, bowing, and possible malrotation of the radius (8). More
recent studies have shown that this procedure is rarely necessary and its use remains contro-
versial. Another frequently advocated procedure is the creation of a one-bone forearm. This
technique is applicable only when the proximal ulna is present and involves a radio-ulnar
synostosis (4).

We present step by step reconstructive surgical treatment of this very rare deficiency and
long-term result.

THE CASE 2

The boy was referred by geneticist to the orthopaedic department of the University Hospital
Motol, Prague in 3 months of life due to congenital malformation of right upper extremity. The
congenital limb deficiency was specified as a partial ulnar aplasia, dislocation of radial head,
aplasia of 5t ray and flexion cotracture of 2" to 4t digit. He was born at term, weight 4300 g,
length 55 cm, Apgar scores were 9-10-10. The 1%t pregnancy of mother was uncomplicated.
Parents were healthy. No relatives were known to suffer from congenital limb defects or other
congenital developmental disorders. Mother during pregnancy worked as a laboratory techni-
cian in a glassworks (air with chemicals) and that is why teratological etiology or AD mutation
de novo was considered.

POHYBOVE USTROJI, roénik 21,2014, & 3+4 263



Fig. 4 A Local findings of the forearms of a boy aged 7 years.

Surgical treatment

At 7 years he was examined in Ambulant Centre for Defects of Locomotor Apparatus (ACDLA)
in Prague. Local finding is at Fig. 4 A. Elbow movement restriction 40-60-60°. Intermitent splin-
ting of 2" to 4t" digits of right hand was carried out.

In 9 years planned surgery was done: resection of dislocated radial head, resection of ulnar
anlage distally and cut-off m. extensor carpi ulnaris tendon and lengthening of m. flexor carpi
ulnaris tendon (Fig. 4 B, C). Later orthotic treatment of Madelung’s deformity was carried out.

In 13.5 years was made 2" resection of ulnar anlage and pulling of radius distally by exter-
nal fixator Wagner (Fig. 4 D) to level of humeroulnar synchondrosis. 6 months later extraction
of external device and fusion of proximal part (rudiment) of ulna to proximal end of radius was
carried out (Fig. 4 E).

In 15 years and 4 months extraction of a screw in elbow level, aplication of external fixator
on radius and osteotomy, then gradual lengthening on 6.5 cm (Fig. 4 F).
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Fig. 4 B, C Resection of dislocated radial head, resection of ulnar anlage distally and cut-off m. extensor carpi
ulnaris tendon and lengthening of m. flexor carpi ulnaris tendon were carried out in 9 years. Restriction of elbow
movement was 40-60-60° in sagittal plane.
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Fig.4C

8 months later extraction of device was done. Due to bowing of bone regenerate manual
reposition and Scotch plaster fixation was made (Fig. 4 G). After consolidation of infraction he
used orthosis next 2 months.

In 10 years anthropological prediction of right extremity shortening was 20 cm. Prediction
of adult height was 180 cm.

In 17 years proband’s height was 181 cm, weight 60 kg, shortening of right forearm about
9 cm, humerus about 3 ¢cm, elbow joint range of motion from 40 do 60°, supination of forearm
from 0 do 30°, volar flexion of wrist from 0 to 20° (Fig. 4 H).
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Fig. 4 D 2"d resection of ulnar anlage and pulling of radius distally by external fixator Wagner to level of hume-
roulnar synchondrosis was done in 13.5 years.
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In 17 years 9 months was carried out surgical fusion of PIP joint of 3" digit due to contractu-
re 90° (Fig. 4 Ch, 1). Splinting of the 2"d and 4t digit was intermitently done to 20 years. Original
contractures of PIP joints were 90°. Result was 40° contracture of 2" digit and 20° one of 4t digit.

Conclusions

The authors present a boy with partial ulnar aplasia connected with dislocation of radial
head, humero-ulnar synchondrosis, aplasia of 5t ray and flexion cotracture of 2" to 4t digit.
Resection of the distal end of the ulnar fibrocartilaginous anlage during the first to second year
of life is recommended, since the results of this procedure suggest that it reduces the radial
bowing, Madelung’s deformity of hand and prevent proximal radial head dislocation (8). Similar
approach is recommended in cases of fibular hemimelia to prevent equinovalgosity of foot and
tibial angulation (5). One-bone-forearm operation should be deferred until a later age when
growth is finished (e.g. corrective osteotomy of radius or its lengthening). The elbow disar-
ticulation and prosthetic fitting has been condemned. Individual comprehensive treatment
(physiotherapy, orthotic treatment, surgery) is recommended during growth period. Other than
the usual hand surgery techniques, children with partial ulnar aplasia are best treated by careful
observation, the provision of adaptive aids, and emphasis on occupational therapy (4).

CONCLUSION

Individual comprehensive treatment of rare upper limb congenital defects needs close
cooperation of paediatric orthopaedic and plastic surgeons with anthropologist and physio-
therapist.
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Fig. 4 E 6 months later extraction of external device and fusion of proximal part (rudiment) of ulna to proximal
end of radius was carried out.
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Fig. 4 F Extraction of a screw in elbow level, aplication of external fixator on radius and osteotomy, then gradual
lengthening on 6.5 cm in 15 years and 4 months.
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Fig. 4 G 8 months later, Scotch plaster fixation due to collapse of bone regenerate after extraction of device.
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Fig. 4 H The local finding of the right upper extremity in 17 years: shortening of the right forearm about 9 cm,
humerus about 3 cm, elbow joint range of motion from 40 do 60°, supination of forearm from 0 do 30°, volar
flexion of wrist from 0 to 20°.
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Fig. 4 CH Contracture 90° of PIP joint of 3" right digit.
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Fig. 4 | Surgical fusion was carried out in 17 years 9 months.
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ABSTRAKT

Volné sifeny program AngleSpine, ktery byl napsan autorem, umoziuje na pocitaci jed-
noduchym zplsobem hodnotit jednak rotaci obratlG a velikost skoliotického zakfiveni z RTG
snimkd v digitalni podobé, jednak tibio-femorélni Uhel zjistovany plvodni antropometrickou
metodou a metodou z fotografie. Je nezbytné mit k dispozici pfislusné digitélni obrazky ve
vhodné velikosti a kvalité.

Je popséna nejen zadkladni nabidka menu programu, ale i jednotlivé kroky k ziskani zjistova-
nych veli¢in v jednotlivych metodéch.

Metrologie (nauka o presném méreni) hodnoceni deformit patefe a kolennich kloubtd
s vyuzitim PC programu AngleSpine poskytuje moznost mezioborového vyuziti. Jednoduché
a dostatecné pfesné hodnoceni soubord pacientud stejnou metodou ddvéd moznost nejen doku-
mentovat vyvoj deformit patefe a dolnich koncetin v obdobi rlstu, ale i porovnavat vysledky
|é¢eni na mezinarodni Urovni.

Kli¢ova slova: RTG snimek, fotografie, Ghel, axidlni rotace patere, skolibéza patere, deformity
kolennich kloubl

ABSTRACT

A free program AngleSpine, which was written by the author, enables both the evaluation
of the vertebral rotation and the Cobb’s angle from digital X-ray pictures of the scoliosis and
the evaluation of the tibio-femoral angle according to the original anthropometric method and
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according to the method from a photography. It is necessary to use digital pictures in conveni-
ent size and quality.

There is described not only a basic offer in a menu of the program but also various steps to
evaluate examined values in separate methods.

A metrology of the evaluation of spinal deformities and knee joints using the computer
program AngleSpine offers an opportunity of its interdisciplinary use. Simple and sufficiently
accurate evaluation of the groups of patients examined using the same method provides not
only a documentation of the evolution of spinal and leg deformities at the growth period but
also a comparison of the treatment results on the international level.

Key words: X-ray picture, photograph, angle, axial spine rotation, spine scoliosis, knee
deformity

uvoD

V odbornych a védeckych kruzich, a v poslednich letech i v medicing, se klade ¢im dal vétsi
ddiraz na ziskévani objektivnich informaci na zékladé dikazud. Hovofi se o mediciné zalozené na
dlkazech (evidence based medicine). K tomu, abychom takova data mohli ziskévat ¢i precizovat
je zapotfebi nalézat nové pfistupy, postupy a metody v dané problematice. Metrologie (nauka
o presném méfeni) skeletarnich deformit u déti v obdobi ristu a dospivani je jednou z neod-
myslitelnych soucasti. Jde nejen o co nejpresnéjsi zhodnoceni okamzitého stavu pacienta, ale
i 0 moznost urceni zmén zdravotniho stavu za sledované obdobi. K tomu, abychom mohli takto
postupovat, je nezbytné mit vhodnou a jednoznacnou terminologii (11) a mit k dispozici vhod-
né mérici metody. U déti v obdobi rdstu je sledovdno mnoho kritérii — mezi velmi sledovana
patfi patef a doIni koncetiny.

Deformity patefe maji obvykle tfidimenzionalni charakter (11). Standardni snimky pro hod-
noceni deformit pétefe jsou zhotovovany ve frontalni a sagitalni roviné na dlouhy format (10).
V sagitélni roviné hodnotime odchylky od fyziologického zakfiveni. Ve frontalni roviné méfime
typicka skoliotickd zakfiveni (vyboceni patere), kterd jsou ¢asto doprovazena rotaci patere, coz je
odchylka v roviné transverzalni. Pro sledovani deformit patefe mame k dispozici nékolik metod.

Ke stanoveni deformity ve frontalni roviné z pfedozadniho (AP — antero-posterior) RTG snim-
ku jsou nejvice pouzivany metody dle Cobba nebo Fergusona. V nasi zemi je pouzivano hodno-
ceni kivek podle Cobba (10). Jde o jednoduchou a pfitom velmi exaktni a presnou metodu, pfi
které Ize pomoci nékolika pfimek, prolozenych liniemi pfechodovych obratlt (tj. obratl{, kde se
méni smysl| orientace kfivek), ziskat Uhel pfimo méfitelny uhlomérem (3). Program AngleSpine
vyuzivda princip méreni thld dle Cobba s tim, Ze staci jen prolozit pfimky pfechodovymi obratli
a Uhel se vypocitd automaticky. Stejnou metodou Ize postupovat i v roviné sagitaini. V roviné
sagitalni 1ze méfit i sagitalni tilt (sklonéni) T3 nebo sagitalni rovnovahu, tj. tilt 9 dle Duval-
Beaupére (6, 10).

Standardnim RTG vysetfenim pétefe ve stoje ve 2 na sebe kolmych projekcich neméme
k dispozici transversalni fezy rotovanych obratl(, které Ize zobrazit velmi pfesné metodami CT
a MRI. Tyto metody jsou cilené indikovany pouze u vrozenych defektl patefe nebo pfi hodnoce-
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ni operac¢niho [éceni. B&zné pro urceni rotace obratlll se uzivaji metody, jimiz Ize z RTG snimku
zhotoveného v AP projekci ve stoje ziskat axidlni Uhel nepfimo. V nasi zemi je nejvice pouzivana
metoda podle Nash-Moe (8), ktera je nepfesnd, orientacni, protoze poskytuje pouze 5 hodnot
(0 az 4) rotace v rozmezi 0 az 90°. Mezi nepiimé, avsak dostatecné presné a jednoduché metody
patfi pouziti Perdriolle torsion-metru (7), Raimoundiho 3ablony (7), nebo nové radiografické
metody, kterd byla publikovéna v roce 2014 v ¢asopise Scoliosis (3). Posledni zminénou metodu
hodnoceni rotace pétefe vyuzivéd program AngleSpine, protoze je velmi jednoducha, nezalezi
na absolutni velikosti RTG snimku a dosahuje podobné pfesnosti jako Perdriolle metoda (3).
Postup stanoveni axialni rotace obratlli pomoci programu AngleSpine bude popsén dale.
Dalsi ¢astou deformitou skeletu u déti v obdobi rlstu je valgozita nebo varozita dolnich
koncetin. V pribéhu rastu batolat je obvykly jisty fyziologicky stupen varozity ve véku do 2 let.
Fyziologicka varozita prechézi dalSim rlstem do valgozity, kterd se projevuje v obdobi 3 az 5 let
(1, 5, 9). Pravé proto je velmi potfebné hodnoty varozity ¢i valgozity dolnich koncetin spravné
a jednoduse méfit, aby bylo mozné stanovit zavaznost odchylky od fyziologickych jesté tolero-
vatelnych hodnot (1, 9). Jako jednoduchg, ale nejméné presna metoda se v klinické praxi pou-
Ziva méfeni intermaleolarni vzdalenosti (IMD) u pfipadi valgozity kolennich kloubd, nebo inter-
kondylarni vzdalenost (IKD) v pfipadé varozity kolen a bérct (5). Nova antropometrickd metoda
(4) zjistuje definované svislé a vodorovné vzdalenosti na DK u stojiciho ditéte a tibiofemoralni
(T-F) hel je vypocitan pomoci goniometrickych funkci. Je sledovana poloha velkych trochante-
ri, doIni okraj (apex) ¢ésky a stied hlezenniho kloubu. Kone¢né byl vypracovan postup zméreni
T-F uhlu z fotografie pacienta pfi asistovaném postoji a vleZe, kde se hodnoti poloha spin (spina
illiaca anterior superior — SIAS), dolni okraj (apex) ¢ésky a stfed hlezenniho kloubu (12). Méfeni
T-F Uhlu na RTG snimcich zhotovenych ve stoje nebo vleze se ukézalo jako nepresné (pozn.
autora). Program AngleSpine vyuziva antropometrickou metodu i méfeni T-F hlu z fotografie.

METODY

Program je koncipovan tak, ze po jeho spusténi se minimalizované okno trvale usadi
v levém hornim rohu, obr. 1, v rezimu ,trvale v popredi” - TopMost.

Menu je standardni. Pfikazem ,Nac¢ist” (,Load screen”) je do maximalizovaného okna pro-
gramu AngleSpine nacten aktudlni obsah monitoru se zkoumanym RTG snimkem. Je tedy
zapotrebi si pfipravit zkoumany obrdzek na obrazovce ve vhodné velikosti, protoze v takové
podobé je z obrazkem v programu AngleSpine pracovano.

Kdykoliv je mozné program minimalizovat piikazem ,Minimalizovat” (,Minimize”).
Rozpracované méfeni parametr(i je minimalizaci ztraceno. Tohoto postupu je mozné nékdy
vyuzit v pfipadé nutnosti zménit pfipraveny podklad, nebo v pfipadé, ze jsme udélali néjakou
chybu.

Dalsi v nabidce menu je ,Nastaveni” (,Setting"), obr. 2, kde obvyklym zplsobem nastavime
jednu ze tii procedur méfeni. Z procedur jsou v nabidce méfeni axialni rotace obratl( hrudni
a bederni pétefe podle nové radiografické metody (3), méreni Cobbova uhlu obvyklym zplso-
bem a méfeni tibio-femoralniho Uhlu z fotografie (4). Déle Ize nastavit jazyk, barvy c¢ar a aktudini
rozliSeni monitoru (vysoké nebo nizké rozliseni).
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Obr. 1 Znazornéni standardniho umisténi minimalizovaného okna programu AngleSpine v levém hornim rohu
v rezimu ,trvale v popiedi”.

Obr. 2 Znazornéni nabidky metod a moznosti dal$iho individuélniho nastaveni.
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Obr. 3 Ukazka odecitani axidlni rotace obratl(i plvodni radiografickou metodou (3).

Axialni rotaci obratle zjistime jednoduchym zplisobem po nacteni pfislusného obrazku
prvnimi ¢tyfmi kliknutimi pravym tlacitkem mysi v rozich obrysu obratlového téla nebo pfi-
slusného kompromisniho obdélniku ¢i kosodélniku (3) a patym a Sestym kliknutim na vnitfnich
obrysech stind pedikl( (pedikl je ovalny obrys odstupujiciho oblouku obratle v ortogradni
projekci). Uhel axialni rotace obratle je okamzité znazornén a vypocitan a uveden v misté pod
zkoumanym obratlem. Nesmime zapomenout spravné zvolit, zda jde o hrudni, nebo bederni
obratel oznac¢enim v rdmecku vlevo pod listou menu. Toto Ize provést kdykoliv v pribéhu mére-
ni, tedy i po zobrazeni Uhlu. V takovém piipadé se Uhel jednoduse prekresli a pfepocita. Pro
dalsi praci s pocitatem mizZeme program AngleSpine minimalizovat zpét do levého horniho
rohu pomoci menu, nebo kliknutim pravym tlac¢itkem mysi. Vysledné zméfeni uhlu rotace je
uvedeno na obr. 3.

Uhly podle Cobba jednoduse stanovime obvyklym zptsobem tak, Ze po na&teni monitoru
s obrazkem skoliotické pétefe uchopime levym tlacitkem mysi krajni body zobrazenych usecek
(A, B, C), zobrazenych v okné programu AngleSpine, a posuneme jimi tak, aby usecky na pfislus-
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Obr. 4 Ukazka zpUsobu zjednoduseného méreni Cobbova uhlu. Program AngleSpine nabizi 3 pfeddefinované
usecky, jejichz krajni body Ize uchopit mysi a umistit je s liniemi prechodovych obratl{.

POHYBOVE USTROJI, roénik 21,2014, & 3+4 281



Obr. 5 Dva zpUsoby méfeni tibio-femorélniho Uhlu. Obr. 5a znézorfuje antropometrickou metodu (4), kdy je
sledovana poloha trochanterd, na obr. 5b je vysledek metody z fotografie (12). Z obrazk{ je ziejmé oznaceni
antropologickych bodu ¢ernou barvou.

nych mistech splyvaly se sklonem ptechodovych obratlG. Uhly jsou automaticky po¢itany a zob-
razeny v samostatném ramecku vlevo pod listou menu. Piiklad méreni je na obr. 4. Standardné
se méfi Cobblv uhel od spodni kontury dolniho prfechodového obratle k horni konture horniho
prechodového obratle. Pocet tfi pfeddefinovanych Usecek umozriuje méfit nejen standardné
kazdé zakfiveni zvlast s vyuZitim pouze dvojice Usecek, ale i ziednodusené tak, Ze jsou vyuzity
nejlépe viditelné kontury tfi pfechodovych obratl( nebo linie pedikld a pak je tfeba pocitat
s pfipadnou malou nepfesnosti.

Tibio-femoralni uhel (T-F) mizeme na obrazku méfit dvojim zplsobem. Jak pro antropo-
metrickou metodu vypoctu T-F Uhlu (4), tak pro méfeni T-F Uhlu z fotografie (12) je tfeba na
kdzi pacienta presné oznacit antropometrické body, které odpovidaji poloze spin (spina illiaca
anterior superior — SIAS), velkym trochanterdm, stfedlim kolennich kloub( (apex pately) a stfe-
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dlm hlezennich kloubU (bod leZici ve sttedu mezi malleolus medialis a lateralis). Podle plvodni
antropometrické metody se T-F Uhel vypocitd na zadkladé skute¢nych zmérenych Sitkovych
a délkovych hodnot (4). V piipadé stanoveni tibio-femordiniho Uhlu z polohy velkych trochan-
terll je v procedure programu AngleSpine pouzit pouze koeficient antropometrické metody
(4), samotné uhly jsou vypocitany jen z geometrického postaveni prolozenych piimek, obr. 5a.
Pfi stanoveni T-F Uhlu z pozice spin (SIAS) jsou v plavodni fotografické metodé tibio-femoralni
uhly ag a . méfeny ru¢nim goniometrem (12). V programu AngleSpine jsou vypocitavany opét
pouze z geometrického postaveni prolozenych piimek, obr. 5b. Prolozeni preddefinovanych
Usecek se provadi v programu AngleSpine podobné jako pfi méfeni Cobbova uhlu. Po nacteni
zkoumané fotografie do okna programu Ize konce Usecek uchopit mysi a postupné je pretdh-
nout do pozadovanych antropometrickych bodd. Uhly ag a oy jsou vypocitany automaticky
a jsou znazornény nejen v oblasti kolen zkoumaného obrazku, ale i v ramecku vlevo pod listou
menu, kde je navic uvedena i hodnota prmeérného T-F Uhlu (vypocitand z hodnot pravé a levé
dolni koncetiny). Vysledky méfeni obou zplisobU jsou na obr. 5.

Ctvrtou polozkou v menu je ,Vice” (,More”), kde je k dispozici nejen stru¢ny manudl, ale
i instruktazni videa pro jednotlivé procedury, ndvod jak ulozit zméreny obrazek na pamétové
médium (HDD, USB-disk), dotaz na update a moznost zaslat e-mailem komentar.

Posledni poloZzkou menu ,Konec” (,End”) je program ukoncen.

Program AngleSpine byl napsén autorem v prostfedi Visual Basic 6.0 a byl dan k volnému
stazeni na strankach www.anglespine.com.

ZAVER

Metrologie hodnoceni deformit patefe a kolennich kloub(i v obdobi rlistu s vyuzitim PC pro-
gramu AngleSpine poskytuje moznost mezioborového vyuziti v klinickych i preklinickych obo-
rech mediciny (détska ortopedie, ortopedickd protetika, spondylologie, antropologie, biome-
chanika aj.). Jednoduché a dostatec¢né presné hodnoceni soubor(l pacientl stejnou metodou
dava moznost nejen dokumentovat vyvoj deformit patefe a dolnich koncetin, ale i porovnavat
vysledky [éceni (konzervativniho a opera¢niho) na mezinarodni Grovni.

V ¢lanku byly stru¢né popsany metody a postupy, jak deformity méfit.
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Spole¢nost pro pojivové tkané CLS J.E. Purkyné
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PLACENA INZERCE e PAID ADVERTISEMENT

Format A5 - na spad (148 x 210 mm), do zrcadla (123 x 185 mm)

Zadni strana obalky barevné .............
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Society For Connective Tissues CMA J.E. Purkynje
& Society for Prosthetics and Orthotics CMA J.E. Purkynje
& Czech Society of Biomechanics & Czech Medical Association J.E. Purkynje
& Medical University of Lublin & Vincent Pol University in Lublin
& Children’s Rehabilitation Center of Orthopaedics and Traumatology “Ogonyok’, St. Petersburg

invite you for

THE 17™ PRAGUE-LUBLIN-SYDNEY-ST PETERSBURG
SYMPOSIUM

topics

GROWTH PLATE - DISORDERS OF GROWTH

interdisciplinary approach to

DIAGNOSTICS - COMPREHENSIVE TREATMENT - BIOMECHANICS

The Symposium will be held in
Kromé¥iz, Hotel Octarna, Czech Republic, 20th-24th September 2015
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Registration Form should contain: Name with titles, Address, Phone, E-mail, indicate active or passive
participation. Abstract form with key words and structured text (try to provide objectives, methods, results
and discussion).

Deadline for Abstract Submission: May 31, 2015.

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

International Organizers of the Symposium:
Assoc. Prof. lvo Marik, MD, PhD & Petr Krawczyk, MD,
Faculty of Medical Studies, West Bohemia University, Pilsen & Ambulant Centre for Defects of Locomotor Apparatus
l.l.c., Prague, Czech Republic, E-mail: ambul_centrum@volny.cz
& PROTEOR CZ l.l.c., Ostrava, Czech Republic, E-mail: krawczyk@proteorcz.cz

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

Prof. Mikhail Dudin, MD, PhD & Assist. Prof. Aleksey Shashko, MD,
E-mail: ogonek@zdrav.spb.ru & shravan@mail.ru

Conference fee 10 Euros will be paid during registration.

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

Vazena pani kolegyné, vazeny pane kolego,

dovolujeme si Vas informovat o moznosti stat se ¢lenem Spolec¢nosti pro pojivové tkané (SPT), kterd
v roce 2004 navézala na plodnou desetiletou ¢innost Spolecnosti pro vyzkum a vyuziti pojivovych tkani
vedenou panem prof. MUDr. M. Adamem, DrSc. Poslanim SPT je podpora rozvoje vyzkumu pojivovych tkani,
sifeni novych poznatk tykajicich se vSestrannych analyz tkani z obecného pohledu, modernich klinickych
pristupl k diagnostice a l1é¢bé. Dalsim poslanim SPT je usnadnéni styk( mezi jednotlivymi odborniky nava-
zanim spoluprace s rdznymi védeckymi, odbornymi, vyrobnimi a farmaceutickymi spole¢nostmi.

Védecké poznani a aplikace nejnovéjsich poznatkt v klinické praxi nabyly v poslednich letech nebyvalého
zrychleni, a to nejenom v zahranici, ale i u nas. Tato skute¢nost bezprostiedné souvisi s kvalitativnim rozvo-
jem poznani i v nebiologickych védach a v modernich inzenyrskych pristupech. Stéle vice se prokazuje, ze
vse se vsim souvisi — neni ndhodou, Ze nové poznatky a objevy vznikaji na rozhrani obort a rliznych védnich
disciplin. Lidska spolecnost v poslednich desetiletich dosahla nové civiliza¢ni kvality — ve védé a v jejich
aplikacich zcela jisté, avsak v moralce a etice ne tak pfilis. Biomedicina je v soucasné dobé rozsahlou inter-
disciplinarni védou, ktera bez kooperace s jinymi védnimi obory by byla odsouzena ke stagnaci. Proto cilem
SPT je nejenom integrovat odborniky v biomedicinég, ale i v technickych sférach.

Prioritni snahou SPT je presentovat odborné verejnosti a specialistiim v klinické praxi nejnovéjsi poznatky
v oblasti pojivovych tkani. SPT je i spolecenskou organizaci klinickych pracovnikd, védcd, pedagogu, ktera si
klade za cil spolecensky sblizit nejenom pracovniky v aktivni sluzbé, ale i kolegyné a kolegy v dichodovém
véku a v neposledni fadé i studenty a mladé doktorandy z vysokych $kol, universit a akademickych ustava.
SPT bude organizovat béhem kazdého roku alespon dvé odborna a spolecenska setkani, kde vedle odbor-
nych pfinost bude kladen ddraz také na spolecenské - pratelské diskuse vsech vas, ktefi nechtéji stagnovat,
a ktefi nechtéji premyslet o novych poznatcich izolované a osamocené.

Pro uhrazeni nejzékladnéjsich nakladl na korespondenci se ¢leny spolecnosti, jejich informovanost a pora-
dani odbornych kolokvii, symposii a spolec¢enskych odbornych setkani byl stanoven ro¢ni ¢lensky pfispé-
vek pro aktivni kolegyné a kolegy 200 K¢ a pro studenty a diichodce 100 Ké.

SPT vydava casopis Pohybové ustroji — pokroky ve vyzkumu, diagnostice a terapii, do kterého se i vy mUzete
aktivné zapojit odbornymi ¢lanky, vasimi zkusenostmi a slune¢nou pohodou. Pfedplatné c¢asopisu je 300 K¢
rocné, pro zahrani¢ni odbératele 12 Euro.

Mili kolegové, nestujte (pro katastrofalni nedostatek ¢asu) opodal a pripojte se k ceské inteligenci - v oblasti
pojivovych tkani, ke které i Vy zcela jisté patfite. V nasi krasné ceské zemi je tfeba, aby prameny poznani
byly stéle Zivé a permanentné udrzované. Poslani kazdého z nas neni ndhodné. Jsme velice zavazani nasim
predkdm, ktefi rozvijeli kvalitu odbornosti v nasi zemi. Nepfipustme utlum védy u nas. Nenechme se zmani-
pulovat programovanou lhostejnosti, vyrlstajici z neodbornosti, zavisti a z patologického prosazovani
ekonomicko-mocenskych zajm.

Tésime se na Vas a na Vase zkusenosti - pfijdte mezi nas!

Za vybor spolecnosti:

Predseda: Doc. MUDr. lvo Mafik, CSc.

Cestny predseda: Prof. MUDr. Josef Hyanek, DrSc.
Mistopredseda: Prof. Ing. Miroslav Petrtyl, DrSc.
Védecky sekretai: RNDr. Martin Braun, Ph.D.
Sekretérka: Ing. Hana Hulejova

Pokladnik: Ing. Jana Zelenkova
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rfadného c¢lena
Spolec¢nosti pro pojivové tkané CLS JEP

| THHIIETH o a0 o o gln oo o o o o NG A TMENGCINE . & T .
i A s R . W, W
| Datum narozeni ..................... Rodnécislo ...........................
| Adresa pracoviSte .. ... ... ...
I - PSC D:D ED
Telefon .............................. LED< oo o0000000000000000 RN o o o oo o

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

| Stanovisko organizacni slozky:

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

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

| Informace uvedené na tomto formuldfi jsou pfisné divérné a nebudou poskytnuty zZidné dalsi osobé ani organizaci.
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INFORMATION ABOUT SOCIETY FOR CONNECTIVE TISSU-
ES 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 supporting 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 diagnostics 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
connected with the qualitative development of the knowledge in the non-biological sciences and in the
up-to-date engineering approaches. The fact that all things are mutually connected is becoming more and
more evident. It is fairly obvious that the new knowledge and discoveries arise on the dividing line between
the different fields and disciplines of science. In the last few decades, the human society has reached the
new qualities of civilization. This applies, in particular, for the disciplines of science and their applications;
however, this statement can hardly be used with reference to the moral and ethical aspects of the human
lives. At present, the biomedical science is a wide-ranging interdisciplinary science which, in case of lack of
cooperation with other scientific disciplines, would be condemned to stagnation. That is the reason why the
SCT is aimed at integrating the specialists both within the biomedical science and within the engineering
fields.

The priority objective of the SCT is to present the professional public and specialists involved in the clinical
practice with the latest knowledge in the field of connective tissues. The SCT is also a civic society whose aim
is to bring people close together by joining members of the 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 pro-
fessional 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. The annual subscription is 300 Czech
crowns, for foreign subscribers 12 euros (incl. shipping).

Dear Colleagues, do not stand aside (suffering from terrible lack of time) and join the profes-
sional 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. 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 indiffer-
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ence arising from lack of professionalism, enviousness, and pathological promotion of economic and
power interests manipulate us.

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

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

Associate Professor Ivo Mafik, MD, PhD - chairman
Professor Josef Hyanek, MD, DSc — honorary Chairman
Professor Miroslav Petrtyl, MSc, DSc - vice-chairman
Martin Braun, Dr, PhD - scientific Secretary

Hana Hulejova, Eng - secretary

Jana Zelenkova, 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 vliozky 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

PROFESSIONAL CURRICULUM
VITAE OF PROFESSOR
TOMASZ KARSKI, MD, PHD

Professor Tomasz Karski, MD, PhD (left) and Associate Professor Ivo Marik, MD, PhD

Prague, 215t August 2014

Professor Tomasz Karski, MD, PhD

- Professor Emeritus since 1t October 2009

- Former Head of Pediatric Orthopedic and Rehabilitation Department
of Medical University in Lublin (1995-2009)

- 53 years orthopedic activity to 2009
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Professor Tomasz Karski was born in January 2, 1939 in Rudka (Zwierzyniec) Zamos¢ district
(south — east part of Poland). Primary school in Zwierzyniec, secondary school in Zamos¢. In the
years 1956-1963 he studied at Medical University in Lublin. In 1963 he received medical doctor
degree. During the studies he worked 3 years in Students Scientific Orthopedic Association and
later after graduation he began orthopedic career. In 1967 first grade of specialization), in 1971
second grade of specialization in orthopedics, orthopedic surgery and traumatology of move-
ment apparatus. In 1972 and 1982 he passed degrees to receive PhD degree and Associate
Professor title. In 1993 he was nominated for Professor and President of Poland confer him the
scientific degree Professor ordinaries (full Professor). Since 1995 till 2009 he was a Head of Chair
and Department of Pediatric Orthopedics and Rehabilitation of Medical University in Lublin/
Poland. It is the biggest University Pediatric Hospital in Eastern Poland (DSK in Lublin).

He is a member of Polish Orthopedic and Traumatology Association (PTOITr) since 1963. For
12 consecutive years he was elected as Secretary of Lublin Branch (Section) of Polish Orthopedic
and Traumatology Association, for 4 years he was Vice-President of the Section and for next 4
years he was President of the Lublin Section. He works in Editorial Board of Polish Hand Surgery,
of the Journal of Paediatric Orthopaedics part-B (till 2004), of Biblioteka Ortopedii Dzieciecej
(Pediatric Orthopedics’ Library) and of the journal Locomotor System - ,Pohybové ustroji”
(Czech Republic). He is a member of EPOS since 1985 and a member of Société Internationale de
Chirurgie Orthopédique et de Traumatologie (SICOT) since 2002.

Scholarships abroad

Orthopedic Departments: Neuruppin (German Democratic Republic — one month every year
in years 1963-1972), Heidelberg (1972) - together 10 months & Essen (1973) — as DAAD scho-
larship holder, Budapest (one weeks — many times), Hajduszoboszlo (Congress), Szekesfehervar
(Congress), Brno (one month), Neubrandenburg (German Democratic Republic Congress),
Chemnitz (Congress), London (one month and Congress), Amsterdam (two weeks and Congress),
Montpellier (Congress), Leipzig (one week and Congress), Erfurt (German Democratic Republic)
one week and Congress, Paris (one week and Congress), Bratislava (many times), Szeged (many
times), Debrecen (many times), Vienna (many times and EPOS Congress), Stolzalpe (three times,
in period of one — two weeks), Berlin (many times), Hubertusburg (Wermsdorf — many times),
Siebenlehn (as lecturer — many times), Rummelsberg (one month), Copenhagen (two weeks),
Bjorred (Sweden — some days), Heinola / Finland (many times - every time — one month), Oulu
(Congress), Milano (Italy — Congress), Lubjana (short stay), Hong Kong (2004 - one week stay
and Symposium), Beijing (2005 - one week stay and Congress), Helsinki (2005 - lecturer at
Orthopedic Summer School / Place: Invalid Foundation Hospital / Helsinki / Teholantie 10).

Awards

He was awarded by the Rector (main Director of University) of Medical University of Lublin
39 times for scientific and educational work. He received three times award from the Ministry
of Health of Poland (1975, 1986, 1993). He was also awarded with medals: “Przyjaciel Dziecka”
(1978r.), “Medal Pamigtkowy Szescdziesieciolecia TPD" and ,Miedzynarodowego Roku Dziecka”
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(1979r.), Ztotq Odznake TWK (1984r.), Ztoty Krzyz Zastugi (1987r.), Medal im. dr Henryka Jordana
(2000r.) and Krzyz Kawalerski Polonia Restituta (2000r.) and Medal Komisji Edukacji Narodowej
(2003r.), medal Vincentego Pola (2010). Since 1996 he is Honorary Member of Hungarian and
since 2003 of Slovak Orthopedic and Traumatology Association and since 2005 of Czech
Orthopedic and Traumatology Association. In 2006 he was awarded by Honorary Membership of
The Society for Connective Tissues, Czech Medical Association, J.E. Purkynje, in 2008 by a Medal
of honour of the Czech Medical Association J.E. Purkynje and in 2009 by a Medal for Clinical and
Scientific Merits of The Society for Connective Tissues, Czech Medical Association, J.E. Purkynje.

In 2003 he was awarded by International Biographical Center Cambridge, England as
Outstanding Intellectual of the 21t Century. Since 2005 his name is putting on list in The
Contemporary Who's Who of Professionals ABI (USA).

He described the biomechanical etiopathogenesis of the so-called idiopathic scoliosis
(1995-2007) and he is the author of a new rehabilitation treatment of this spine deformity. In
the year 1997 he found that all children with scoliosis has the habit to stand ‘at ease’ only on the
right leg and it was deciding for development of “C" II/A scoliosis and “S” II/B group of scoliosis
and additional cause of development of “S” | group of scoliosis. In 2001 he described two etio-
pathological groups (I-st and II-nd) and in 2004 the lll-rd group of the development of so-called
idiopathic scoliosis which proved to be crucial for prophylactics and new conservative treat-
ment. In 2006 he described the “model of hips movement” - deciding in “development of every
types of scoliosis”. In 2007 he found the answer — why the blind children do not have scoliosis
and in this year he also described the “indirect influences coming from CNS in small children and
their influence for development of scoliosis in future”.

He published these clinical findings in numerous polish and foreign publications and also
in four books on scoliosis (2000, 2002, 2003 and 2011). His articles have been published also
by International Research Society or Spinal Deformities — IRSSD Meetings in Athens (2002), in
Ghent (2006) and in Liverpool (2008) and in Poznan (2012) - together 5 articles. He presented
his ideas about etiology of scoliosis during SICOT Congress in Egypt (2002), in Cuba (2004), in
Turkey (2005), in Marrakech (2007) and in Prague (2011).

In years 2012-2014 he attended many Symposia and Congresses (IRSSD - Liverpool,
SOSORT - Wiesbaden, in Hungary, in Czech Republic, in Germany, in Belgium, in England, in
Greece, in Egypt). The recent information about so-called idiopathic scoliosis he published in
three articles: in 2005, in 2007 and in 2010 in Pan Arab Journal of Orthopedics and Trauma and
in 2011 in Spain and in US-China Orthopedic Journal (USA). In last 2 years (2013) the published
two articles in Journal of Novel Physiotherapies in USA and in Surgical Science in USA (2014).

His scientific interest is first of all pediatric orthopedic surgery and specially:

1. DDH - etiopathogenesis, new functional treatment at newborn, babies and small chil-
dren; new concept of femur osteotomy and innominate bone osteotomy of dysplasia
hips — here many successes in treatment,

2. congenital feet deformities (club foot) - modification of skin incision,

3. torticollis — effective early new conservative treatment of new-born and small babies
(described in Orthopadische Praxis in Germany),
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4. Morbus Blount - explanation of etiology and operative procedures and since 33
years effective conservative treatment children in age of 1.5-3 years (described in
Orthopadische Praxis in Germany),

5. genua valga - new operative procedure - “lateral high realize” (fasciotomy of tractus
ilio — tibilis — it was described in the journal of Locomotor Apparatus that is edited in
Czech Republic),

6. cerebral palsy (CP) — concept of new treatment through the RAO method [R - reha-
bilitation, A - apparatus, O — operation (if needed)]. It was described in the journal of
Locomotor Apparatus that is edited in Czech Republic

7. coxarthrosis (arthrosis in hips) — adults patients, new concept for rehabilitation, new
prevention’s methods. This preventive method was presented in many Meetings in
many countries.

8. gonarthrosis (arthrosis in knees) — adults patients, new rehabilitation, new prevention,
preventive surgery (simple surgery) - fascjotomy of tracts ilio-tibialis

9. hallux valgus and other foot insufficiency - adults patients, new rehabilitation, new pre-
vention. Importance of” toes flexion test” (described in Beitrage zur Orthopadie / GDR).

10. back pain - adults patients, new rehabilitation, new prevention = physiotherapy methods

He is author of 7 original orthopedic devices (apparatus).
Publications in medical literature

Author of 6 monographs, author or co-author of 453 papers + 11 manuscripts after 2009
(plenty in English and in German). In 2011 he published a monograph about aetiology of the
so called idiopathic scoliosis and about new treatment and causal prophylaxis of this spine
deformity (4t Edition).

Foreign languages

German (full active), English (full active), Italian (passive / active), French (passive / active),
Russian (passive / active).

Last five years

In 2009 (30th September / 15t October 2009) he become the status Professor Emeritus in
Medical University. In next years (till now) he is working as Professor Lecturer in Vincent Pol
University / Lublin / Poland, on Faculty of Physiotherapy. All years he is active and took place in
many Congresses and Symposia in Poland and aboard (Orthopaedic Congresses in Hungary, in
Germany, in SOSORT, SICOT, Prague-Lublin-Sydney-St. Petersburg Symposia. Since 2009 till now
he is Orthopaedic Surgeon Consultant in Military Hospital in Lublin.

In 2013 he had the series of lectures for German Students in April (one week) in University
in Dresden and in December (one week) in University in Indstein /north of Frankfurt / Main (in
program of ERASMUS).
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Family of Professor Karski

Wife — Jolanta Wdjcikowska-Karska MD - ophthalmologist.

Son - Jacek Karski MD PhD - orthopedic surgeon.

Daughter — Catherine Karska MA - English language lecturer.

Five grand - daughters and sons: one ground-daughter — Claudia Karska is since 2010 - doc-
tor of medicine.

At the occasion of the 75t anniversary of Professor Tomasz Karski, MD, PhD | sincerely
wish him by the name of the Society for Connective Tissues Czech Medical Association
J.E.Purkynje good health, personal fulfilment in his large family and further success
during education of next professional generation.

Associate Professor lvo Marik, MD, PhD, FABI

Chief of the Centre for Patients with Locomotor Defects l.l.c., Prague 3, CZ

President of the Society for Connective Tissue, Czech Medical Association, J.E. Purkynje
Scientific secretary of the Society for prosthetics and orthotics Czech Medical Association
J. E. Purkynje

Address: Olsanskd 7, 130 00 Prague 3, Czech Republic
E-mail: ambul_centrum@volny.cz
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ZPRAVY ¢ NEWS

Professor Mikhail Georgiyevich Dudin, MD, PhD, DSc (right) and Associate Professor Ivo Marik, MD, PhD

This year one of the active participants of the symposium, Professor Dudin marks his
65t anniversary. He went in orthopedics long and thorny path during 42 years of his profes-
sional activity. Let me mention briefly the main stages of this glorious path.

Mikhail Dudin was born on October 21, 1949.

- 1972 - graduated with honors from the Leningrad Pediatric Medical Institute (now -
St. Petersburg).

- 1972-1974 - specialization (residency) in pediatric orthopedics and traumatology in
the Leningrad Research Institute of Children’s health G.l.Turnera to obtain the status of
a specialist orthopedic surgeon.
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- 1974-1984 - the practical work in the clinic Leningrad Recovery Center of Pediatric
Orthopedics and Traumatology “Spark”.

- In 1982 he defended his candidate (PhD) thesis on “idiopathic scoliosis with atypical
pathological vertebral rotation: diagnosis, course, treatment policy,” which describes
a special type of scoliosis with a benign course.

- 1984-1986 - consultant orthopedic surgeon specialist in child orthopedics and trauma-
tology at the Lenin hospital in the city of Holguin, the Republic of Cuba.

After 16 years of work as an orthopedic surgeon, after gaining an experience and reflection
on the results of this activity the conclusion was formed naturally: the large part of many treated
patients could avoid surgery! But three conditions were necessary to do it:

The first one is the knowing of the etiology and pathogenesis of diseases (in pediatric
orthopedics this information remains a big “white spot”!).

The second one is reliable early diagnosis and prediction of the development of musculo-
skeletal system lesions in children (in most cases, the solution of this problem is determined by
the subjective experience of the individual physician and rarely has an objective basis).

The third one is available medical management technologies of all parts of the muscu-
loskeletal system (bones and connective tissues, as well as neuro-muscular complex) vital
functions.

Absence of these conditions fully determines the actual position of pediatric orthopedist -
to wait until the indications for surgical intervention will develop. And during this waiting all
activities were reduced to kinesotherapy and massage, often combined with the term “reha-
bilitation”.

Based on this idea a new concept of pediatric orthopedics was conceived - it has to be a con-
servative. It should be emphasized that we are talking about a conservative orthopedics, not
about rehabilitation. By the way, rehabilitation literally means restoring of lost health so the term
expresses the main task of all medical specialties from classical therapy to modern HiTech surgery.

To implement the same ideas of conservative orthopedics a number of challenges was
necessary to address. That is why in 1986-1996 Mikhail Dudin became the researcher at the
Leningrad G.l. Turner’s Scientific Research Pediatric Orthopedic Institute.

Here he analyzed the lot of world literature and as a result the control systems of the body
(and in the first place - the endocrine and nervous) came in the spotlight.

Working in the region of Russia affected by the Chernobyl nuclear disaster, he gained invalu-
able experience in the study of these systems in children in the population and in various lesions
of the musculoskeletal system. Appointment of Mikhail Dudin to the post of head of “orthopedic
sector” of State Program “Children of Chernobyl” (1989-1996 years) was a “fluke”.

The main question posed to the research group was: “How has reacted musculoskeletal
system in the child population of the region on the factors associated with nuclear disaster?”. It
was supposed the main damaging factor is ionizing radiation from radioactive contamination.
But there was obtained the conclusion: intervention in the metabolic processes of unstable
isotopes of iodine (1129 - 1131) and an excess of stable 1127, widely used as a protector of the
thyroid gland, had the greatest influence.
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This new experience and focused study of osteotropic hormonal profile (growth hormone,
cortisol, calcitonin, parathyrin) in children with the most common and defeat mysterious skel-
etal disorder - idiopathic scoliosis — allowed to see the pathogenetic role of these hormones. In
addition the obtained data show the material basis of the most indisputable fact in the theory
and practice of scoliosis — a direct dependence of the development of pathological three-plane
deformation of the spinal column to the process of growth of the child.

- In 1993 he defended his doctoral (SciD) thesis entitled “Features of the hormonal regula-
tion of metabolism in bone tissue as ethiopathogenetic factor of idiopathic scoliosis.”
Its main provisions were presented at the World Congress SICOT / SIROT in Amsterdam
in1996, and in 1999, this work has received the first prize of the European GICD (Jean
Dubousset) for new developments in the diagnosis and treatment of AlS in children and
adolescents.

For the practical implementation of the findings obtained in the thesis it was necessary to
work in practicioner clinic.
- From 1996 to the present — Director of the St. Petersburg Children’s Rehabilitation Center
of Orthopedics and Traumatology “Ogonyok”.
- Since 1997 - Professor, Department of Pediatric Orthopedics and Traumatology of the St.
Petersburg Medical University of graduate education, and since 2001- the title Professor.

Started his work at the Children’s Rehabilitation Center of Orthopedics and Traumatology
“Ogonyok” Mikhail Dudin began to form a diagnostic service and now the full arsenal of the
hardware diagnostics is at the disposal of doctors: X-ray, ultrasound, computed topography,
stabilometry, stabilography, EMG, EEG (including 3DLocEEG), ECG (including Holter monitoring),
spiro-analyser, immunoassay analyser, thermography.

Using obtained objective diagnostic data specialists of the Center have the opportunity to
see the prognostic criteria and the “targets” for their impact on pathogenetic links of numerous
musculoskeletal disorders with different electric and magnetic fields, light and laser therapy,
ultrasound, biologically active application etc. Using the world experience of pediatric ortho-
pedics as well as the experience of other medical and biological specialties, such as biophysics,
neuroscientists, endocrinologists and other colleagues in the biological sciences, orthopedists
got a whole arsenal of techniques to effectively influence on the normal and pathological pro-
cesses in the musculoskeletal system. Today, no one is surprised not only with the “stop” progres-
sive scoliosis, but also a significant, sustained decrease in its clinical symptoms.

Today is no surprise correction of 1-2-centimeter-different-sized legs. Today, no one is sur-
prised with remission of arthritis.
- In 2005 M.G.Dudin received the honorary title “Honored Doctor of Russia’, and in 2009
the team of the Center was awarded A.N. Kosygin Prize (for new technology and innova-
tion in pediatric orthopedics).
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Today St. Petersburg Children’s Rehabilitation Center of Orthopedics and Traumatology
“Ogonyok”is a leading institution in the country in which the main idea is already being imple-
mented - pediatric orthopedics should be conservative and the guarantee of its success in
practice proved timely diagnosis and early treatment.

Professor M. Dudin is author of over 200 papers in medical journals in Russia and abroad,
wrote 3 monographs (in 2009, 2011 and 2013), which present the main results of his research
activities.

He has supervised 15 master’s and one doctoral thesis. With every reason to conclude that
Russia has formed a whole new direction - children’s conservative orthopedics.

Professor M. Dudin with the team of Children’s Rehabilitation Center of Orthopedics and
Traumatology “Ogonyok” was the main organizer of The 15™ Prague-Lublin-Sydney Symposium
that was held with success in St. Petersburg, Russia in September 15-22, 2013.

At this opportunity he was rewarded with the Honorary medal of the Czech Medical
Association J.E. Purkynje and honorary membership of the Society for Connective Tissues CMA
J.E. Purkynje.

Dear members of the presidium, Dear Colleagues,

let me, on behalf of all the participants of the symposium congratulate Professor Dudin
with upcoming anniversary and wish him good health, long life and great success in scientific
researches.

Assistant professor Aleksey Shashko, MD, PhD

Children’s Rehabilitation Center of Orthopedics and Traumatology “Ogonyok”
St. Petersburg, Russia

Address: St. Petersburg, Strelna, Sankt-Peterburgskoye shosse 101

E-mail: shravan@mail.ru

At the occasion of the 65™ anniversary of Professor Mikhail Georgiyevich Dudin, PhD,
DScM I sincerely wish him by the name of the Society for Connective Tissues Czech Medical
Association J.E.Purkynje good health, personal fulfilment and further scientific success as well
as success during education of next professional generation.

Associate Professor lvo Marik, MD, PhD, FABI

Chief of the Centre for Patients with Locomotor Defects l.l.c., Prague 3, CZ

President of the Society for Connective Tissue, Czech Medical Association, J.E. Purkynje
Scientific secretary of the Society for prosthetics and orthotics Czech Medical Association
J. E. Purkynje

Address: Olsanskd 7, 130 00 Prague 3, Czech Republic

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

TEMATIKA PRISPEVKU

K uverejnéni v ¢asopise Pohybové Ustroji se pfijimaji rukopisy praci z oblasti pohybové-
ho Ustroji ¢lovéka, které se tykaji predevsim funkce, fyziologického i patologického stavu
kosterniho a svalového systému na vsech Urovnich poznani, diagnostickych metod, ortope-
dickych a traumatologickych problémd, pfislusné rehabilitace a 1é¢ebné i preventivni péce.
Pfedmétem zajmu jsou tymové prace z oboru détské ortopedie a osteologie, dale problémy
z oboru biomechaniky, patobiomechaniky a bioreologie, biochemie a genetiky. Casopis ma
zajem publikovat ¢lanky kvalitni, vysoké odborné trovné, které pfinaseji néco nového, jsou
zajimavé z hlediska aplikaci a nebyly doposud nikde uvefejnény s vyjimkou publikace ve
zkracené formé.

Redakce pfijima plvodni prace a kazuistiky, souborné clanky, které informuji o soucas-
ném stavu v prislusnych oblastech souvisejicich s pohybovym Ustrojim a abstrakty prispévkd
z narodnich a mezinarodnich konferenci, vénovanych hlavné pohybovému ustroji. PGvodni
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 Upra-
vy, pfipadné zkraceni rukopisu. Je velmi Zaddouci, aby autor reagoval na pfipadné pfipominky.

Nevyzadané rukopisy ani pfilohy se nevraceji. Redakce si pfed uvefejnénim praci vyhrazu-
je rovnéz pravo na urceni poradi umisténi v ¢asopise i jazykovou korekturu.

Prispévky, uverejiiované v ¢asopise, jsou excerpovany v periodickych prehledech EMBASE/
Excerpta Medica, vydavanych nakladatelstvim Elsevier a Bibliographia medica Cechoslovaca.
Pfi vybéru prispévkl k uverejnéni ddvdme prednost rukopistim, zpracovanym podle jednot-
nych pozadavkl pro rukopisy, zasilané do biomechanickych ¢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, piipadné autord, Uredni nazev jejich pracovisté
a konecné adresu prvniho autora. U ceskych rukopisi uvadéjte nazev ¢lanku a pracovisté také
v anglictiné.

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

Vlastni text je u plivodnich praci obvykle rozdélen na ivod, material a metodiku, vysledky,
diskusi, zavér a pripadné podékovani. Souborné referaty, diskuse, zpravy z konferenci apod.
jsou bez souhrnu a jejich ¢lenéni je dano charakterem sdéleni. Pred zacatky jednotlivych
odstavcl nevkladejte zddné mezery ani tabelatory, odstavce by mély mit alespon Ctyfi radky.
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TABULKY A OBRAZKY

Tabulky a obrazky doplnéné legendou vkladejte do dokumentu na zvlastnim listé s pfi-
slusnym oznacenim nahofre, pfip. jako samostatny soubor. Vyobrazeni se Cisluji v poradi,
v jakém jdou za sebou v textu. V dokumentu oznacte jejich predpokladané umisténi v textu.
U ceskych rukopis 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 vek-
torové obrazky ve formatech (*.eps, *.cdr).

Pojmenovani soubori

Nazev souboru by nemél obsahovat znaky s diakritikou a znaky:,” ;.. ;" )", ,?" Pro lepsi
naslednou orientaci v zaplavé soubord je vhodné v ndzvu souboru uvadét verzi, jméno auto-
ra (bez diakritiky) a nazev €lanku (bez diakritiky).

LITERATURA

Seznam odkaz(l na literaturu se ptipoji v abecednim poradi na konci textu. Odvolani na lite-
raturu uvadéjte ve vlastnim textu pfislusnymi ¢isly v kulatych zavorkach. V seznamu citované
literatury uvadéjte udaje o knihach v poradi: ptijmeni a inicidly prvnich tfi autort s pripadnym
dodatkem et al’, nazev knihy, poradi 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 ¢asopisl uvadéjte timto zplsobem: pfijmeni a inicidly prvnich tfi autor(l (u vice
autory vlozte za jménem tretiho autora et al.), nazev ¢lanku, nazev ¢asopisu nebo jeho uznava-
na 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. Prispévky ve
sbornicich (v knize) se uvadi v poradi: pfijmeni a inicidly prvnich tii autord, nazev ¢lanku, editor,
néazev sborniku, dil, misto, nakladatelstvi a rok vydani, strany ve sborniku (knize): Mafik |, Kuklik
M, Brlzek J. Evaluation of growth and development in bone dysplasias. In: Hajnis K. ed. Growth
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ILLUSTRATIONS AND TABLES
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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
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SYMPOSIUM PROGRAMME

SUNDAY, SEPTEMBER 21, 2014

Arrival of participants to Lublin, Poland. Accommodation in The HUSAR Hotel,
Lublin (Spadochroniarzy Street 9, bystreet of Al. Raclawickie)

MONDAY, SEPTEMBER 22, 2014

8.30 — 9.30 REGISTRATION OF PARTICIPANTS

9.30 ZeiGNiEw Kepzierski & MARIK Ivo, MikHAIL DubiN & TomAsz KARski
OPENING OF THE SYMPOSIUM

75™ ANNIVERSARY OF PROFESSOR TOMASZ KARSKI
& THE 65™ ANNIVERSARY OF PROFESSOR MIKHAIL DUDIN

10.00 - 14.00 MORNING SESSIONS
Note: In every session every lecture 20 min. (with discussion)

SESSION | - GENETICS OF GROWTH SKELETAL DISORDERS

Chairmen: [VO MARIK, MILOSLAV KUKLIK

ZemkovA DaNIELAY, MARK Ivo® 3 (PracuE, CzecH RepuBLIC)

Development and growth of skeleton. Growth cartilage

1) Pediatric Dpt., University Hospital Motol, Prague, Czech Republic

2 Ambulant Centre for Defects of Locomotor Apparatus, Prague, Czech Republic
3 Faculty of Medical Studies, West Bohemia University, Pilsner, Czech Republic

KukLik Mitostav (PrRAGUE, CzecH RepuBLIC)

Material properties of connective tissues across syndromology

genetic skeletal disorders and pathobiomechanics

Genetic department Olsanskd 7, Prague, Czech Republic

Department of molecular endocrinology, Institute of Endocrinology, Prague, Czech Republic
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SMRckA VACLAVY: 2), MARIK Ivo?: %), KuzeLka VitezsLav® (PracuE, CzecH RepusLic)

Congenital defects of the upper extremity - phylogenesis, ontogenesis, and tissue systems
1 ESME Il.c. & ? Plastic surgery Clinic, University Hospital Bulovka, Prague, Czech Republic

3 Ambulant Centre for Defects of Locomotor Apparatus, Prague, Czech Republic

4 Dpt. of anthropology, National Museum, Prague, Czech Republic

°) Faculty of Medical Studies, West Bohemia University, Pilsner, Czech Republic

SESSION Il - DIAGNOSTICS AND COMPREHENSIVE TREATMENT

Chairmen: KARSKI TOMASZ, VACLAV SMRCKA

Marik Ivo' %), Mysuivec Rapek? V), MARikova ALENA", Zemkova DaNIELA3 V), PETRASOVA SARKAY,
SMRCKA VACLAV® (PRrAGUE, CzECH REPUBLIC)

Reconstructive surgery of rare upper limb congenital defects: 3 case reports

) Ambulant Centre for Defects of Locomotor Apparatus, Prague, Czech Republic

2 Othopaedic-Traumatologic Department, Regional Hospital Pribram, Czech Republic
JPediatric Dpt., University Hospital Motol, Prague, Czech Republic

Y ESME ll.c., Prague, Czech Republic

%) Faculty of Medical Studies, West Bohemia University, Pilsner, Czech Republic

Porko Janusz, KareiNski MicHAE, GuszczyN TomAsz (BIAtYsTOK, POLAND)

Clinical value of neonatal screening for congenital dysplasia of the hip: 20 years evaluation
of the effectiveness of ultrasound screening

Department of Pediatric Orthopedics and Traumatology Medical University of Bialystok, Poland

Karski Tomasz", Karski Jacex?, Kepzierski ZsigNIEW?) (LUBLIN, POLAND)

“Imperfect hips” - clinical symptoms in two types of functional insufficiency with pain -
after years with full signals of arthrosis

" Vincent Pol University in Lublin,

2 Medical University of Lublin,

3 Military Hospital in Lublin, Poland

Yerimov ALEKSANDR A., STRELNIKOV ALEKSANDR V., KLEymENOV V.N. (KALININGRAD, RussIA)
Anatomic and functional profile and index of therapeutic reactivity as a means
of treatment and rehabilitation programme management

Federal State Institution Children’s Orthopedic Sanatorium «Pionersk», Ministry of Health, Russia
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POSTER SESSION - GENETICS OF GROWTH SKELETAL DISORDERS

Chairmen: DUDIN MIKHAIL, KARSKI TOMASZ
Speaker: SHASHKO ALEKSEY

DubiN MikHAIL, KAzemIRsky V., TsveTkov T., HADZHAEV B. (ST. PETERSBURG, RussiA)
The question of coxarthrosis early diagnosis in teenagers by “tensometry”
Children’s Rehabilitation Center of Orthopedics and Traumatology ,Ogonyok” St. Petersburg, Russia

KHAIMINA TATIANAY, AvALIANI TATIANAZ, KARPENKO MARINAZ), DUDIN MIKHAIL" (SAINT-PETERSBURG, RUssiA)

Features the right and left scoliosis

1) State Institution of Health Service Saint Petersburg Rehabilitative Centre of Pediatric Trauma and
Orthopaedics “Ogonyok’, Saint-Petersburg, Russia

2 Institute of experimental medicine of the NorthWest Branch of the Russian Academy of Medical Sciences,
Saint-Petersburg, Russia

Bimiyukov KONSTANTIN (SAINT-PETERSBURG, RUSSIA)

Scoliosis curve effect on external respiration

State Institution of Health Service Saint Petersburg Rehabilitative Centre of Pediatric Trauma and Orthopaedics
“Ogonyok’” St. Petersburg, Russia

RyekA DINA, ARSENIEV ALEKSEY, ARSENIEVA MIARINA (ST. PETERSBURG, RUSSIA)
Age differences of ultrasound features of lower limbs germ zones in children
Children’s Rehabilitation Center of Orthopedics and Traumatology ,Ogonyok” St. Petersburg, Russia

Yerimov A.A., GURINovicH Y.V. (KALININGRAD, RussiA)

The results of the screening diagnosis of spinal pathology in children through mobile
orthopaedic laboratory in Russia and Poland in the framework of international cooperation
Federal State Institution Children’s Orthopedic Sanatorium «Pionersk», Ministry of Health, Russia

Karski Tomasz", Karski JACEk? (LUBLIN, POLAND)

So called idiopathic scoliosis. Biomechanical aetiology. New classification.
Treatment and prophylaxis

' Vincent Pol University in Lublin,

2 Medical University of Lublin, Poland

FAMILY PHOTO OF PARTICIPANTS ON HOSPITAL'S STAIRS AND BEFORE HOSPITAL

LUNCH BREAK (Lunch in the HUSAR Hotel, 14.00)
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15.30 - 18.30 AFTERNOON SESSIONS

SESSION 11l - DIAGNOSTICS AND COMPREHENSIVE TREATMENT

Chairmen: MIKHAIL DUDIN, IVO MARIK, MOHAMED ALAMELDIN

DupiN MIKHAIL, PiNcHUK DMITRY, PECHERSKY VIKTOR, AVALIANY TATYANA, KHAYMINA TATYANA

(ST. PETERSBURG, RUSSIA)

Risk group of AlS is the key to its prophylaxis

Children’s Rehabilitation Center of Orthopedics and Traumatology ,Ogonyok” St. Petersburg, Russia

AkiZHANOVA [RINA, KASSENOVA MADINA, SVETLICHNAYA SNEZHANNA (ALMATY, KAZAKHSTAN)

Echographic peculiarities of the growing zones of humerus, femur and tibia in different age
of children

Department of radiological and functional diagnostics,, Institute of postgraduate education,

Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan

AkizHANOVA IRINA, ARTYKBAYEVA A.R. (ALMATY, KAZAKHSTAN)

Ultrasound visualizations of pathomorphologic changes in joints of patients with
rheumatic diseases

Department of radiology and functional diagnostics, Institute of postgraduate education, Asfendiyarov
Kazakh National Medical University, Alimaty, Kazakhstan

MaRik Ivo' 3, Marikova ALENA", Zemkova DaNiELA™ 2), MysLivec RaDex! ¥, Kukuik MiLosLAV®),
SMRCKA VACLAV®, KozLowski Kazimierz”) (PRAGUE, CZECH REPUBLIC, SYDNEY, AUSTRALIA)
Possibilities of comprehensive care for genetic skeletal disorders at present

) Ambulant Centre for defects of Locomotor apparatus, l.I.c, Prague, Czech Republic

2 Pediatric Dpt,, University Hospital Motol, Prague, Czech Republic

% Faculty of Medical Studies, West Bohemia University, Pilsner, Czech Republic

4 Othopaedic-Traumatologic Department, Regional Hospital Pribram, Czech Republic

%) Genetic department Olsanskd 7, Prague, Czech Republic

o ESME Il.c., Prague, Czech Republic

’) Radiological Department of Westmead NSW 2145, Sydney, Australia

KoLESNICHENKO VERA, LITVINENKO KONSTANTIN, MA Cong (KHARKOV, UKRAINE)

Comparison of postural control in unilateral stance between healthy control and patients
with lumbar disc herniation and degenerative lumbar spondylolisthesis before and after
lumbar posterior fusion

SI"Sytenko Institute of Spine and Joint Pathology National Academy of Medical Sciences of Ukraine’, Kharkov,
Ukraine
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PuGACHEVA NATALYA (ST. PETERSBURG, RussiA)
Conservative treatment effect on AlS progression
Children’s Rehabilitation Center of Orthopedics and Traumatology ,Ogonyok” St. Petersburg, Russia

ALAMELDIN MoHAMED (SoHAG, EGYpPT)

Anterior cervical discectomy for one- and two-level cervical disc disease: the effect
of anterior plating

Sohag faculty of medicine, Sohag, Egypt

TUESDAY, SEPTEMBER 23, 2014

9.00 - 14.00 MORNING SESSIONS
Note: In every session every lecture 20 min. (with discussion)

SESSION IV - ORTHOPAEDIC ANTHROPOLOGY. BIOMECHANICS

Chairmen: JACEK KARSKI, ALEKSEY SHASHKO

SHASHKO ALEKSEY, KURCHENKO SERGEY (ST. PETERSBURG, RussIA)
Study of photodynamic impact on growth plates of long tubular bones in growing animals
Children’s Rehabilitation Center of Orthopedics and Traumatology ,Ogonyok” St. Petersburg, Russia

ARSENIEV ALEKSEY, KHAYMINA TATYANA, DUDIN MIKHAIL (SAINT-PETERSBURG, RUSSIA)
Asymmetrical limb growth in a patient with curtius syndrome: a case study
Children’s Rehabilitation Center of Orthopedics and Traumatology ,Ogonyok” St. Petersburg, Russia

KatAkucki JARostAw, KARrski JACEK, KANDZIERSKI GRZEGORZ (LUBLIN, POLAND)

Temporary asymmetric blocking of growth plates in treatment of long bone axis
and length disturbances in children.

Medical University of Lublin, Poland

PeTrAsOVA SArkA"), Mysuivec RADEk' 3), Zemkova DaNiELAT 2, MARIK Ivo' 4 (PraGuE, CzecH REPUBLIC)
Hemi-epiphysiodesis at the knee region: long-term results of Ambulant Centre for Defects
of Locomotor Apparatus, Prague, CZ

) Ambulant Centre for Defects of Locomotor Apparatus; Prague; Czech Republic

2 Dept. of Paediatrics; University Hospital Motol; Prague; Czech Republic

¥ Orthopaedic and Traumatology Department, Hospital Pribram, Czech Republic

4 Faculty of Medical Studies, West Bohemia University, Pilsner, Czech Republic
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Karski JacekV, Karski Tomasz?), Katakucki Jarostaw™, Okoriski MARek" (LuBLIN, POLAND)

“Syndrome of contractures and deformities” and its causal influence in dysplasia of hips,
wry neck, Blount disease and so-called idiopathic scoliosis

1) Medical University of Lublin

2) Vincent Pol University in Lublin, Poland

Okonski MAREK, KARski JACEK (LUBLIN, POLAND)
Spastic hip - clinical and radiological development
Medical University of Lublin, Poland

SESSION V - ORTHOPAEDIC ANTHROPOLOGY. BIOMECHANICS
Chairmen: DMITRI TESAKOV, PYRC JAROSLAW

Tesakov Dmimry K., Tesakova D.D., BeLeTsky A.V., Gigko-MikHasevitcH N.O. (BELARUS, MINSK)
Radiological features of bone growth of the pelvis and spine in patients

with idiopathic scoliosis

Republic Scientific-Research Center of traumatology and orthopedic surgery Belarus, Minsk

CerNY PaveL" 3), MaRIK Ivo? 3), PaLLova IVeTa? (PracuE, CzecH RepuBLIC)

The radiographic method for evaluation of axial vertebral rotation - presentation
of the new method

D ORTOTIKA I.I.c,, Prague, Czech Republic

2 Ambulant Centre for Defects of Locomotor Apparatus l.l.c, Prague, Czech Republic

3 Faculty of Medical Studies, West Bohemia University, Pilsner, Czech Republic

Domaniski Krzyszror, Kwiatkowski MicHAL, Popko JANUSZ (BIALYSTOK, POLAND)
Effect of bracing on the quality of life of adolescents with idiopathic scoliosis
Department of Pediatric Orthopaedics and Traumatology, Medical University of Biatystok, Poland

Pyrc JAROSLAW (DRESDEN, GERMANY)

Biomechanics of proximal femur due to pertrochanteric fracture

How important are accurate reduction and implant placing by treatment of proximal
femur fractures

Centre of orthopaedic and trauma surgery, University Carl Gustav Carus, Dresden, Germany

KARski JACEK, OkoNski MAREK (LUBLIN, POLAND)
Sinus tarsi — key in the treatment of flat feet
Medical University of Lublin, Poland
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15.30 — 18.30 AFTERNOON SESSIONS

SESSION VI - BIOMECHANICS

Chairmen: MIROSLAV PETRTYL, JANA PARIZKOVA

PetrTYL MirosLAV"), Denk FranTisek"), MArik Ivo? 3) (PracuE, CzecH RePUBLIC)

Acceleration of new bone formation in callus

I Laboratory of Biomechanics and Biomaterial Engineering, Faculty of Civ. Engineering, Czech Technical
University in Prague, Czech Republic

2 Ambulant Centre for Defects of Locomotor Apparatus, Prague, Czech Republic

% Faculty of Medical Studies, West Bohemia University, Pilsner, Czech Republic

MysLivec Rabek! ), Marik Ivo' 4, PETRAsovA SARKAY, Zemkova DANIELAY 2, MARIKOVA ALENAY

(PrAGUE, CzECH REPUBLIC)

Radiographic assessment of lengthening callus strength: comparison of achondroplasia
and unilateral hypoplasia

» Ambulant Centre for Defects of Locomotor Apparatus, Prague, Czech Republic

2 Paediatric Department, University Hospital Motol, Prague, Czech Republic

3 Othopaedic-Traumatologic Department, Regional Hospital Pribram, Czech Republic

4) Faculty of Medical Studies, West Bohemia University, Pilsner, Czech Republic

SESSION VII - VARIA
Chairmen: JANA PARIZKOVA, MIROSLAV PETRTYL

SepLak PETRY, ParizkovA JANA?, VIGNEROVA JANAZ), DaNiS RoBerT", DvorAkovA HANA®

(PrAGUE, CzECH REPUBLIC)

Changes of body composition and motor abilities of preschool children during last five

decades

) Department. of Anthropology and Human Genetics, Faculty of Science, Charles University in Prague, Prague,
Czech Republic

2 Obesity Management Centre, Institute of Endocrinology, Prague, Czech Republic

3 The National Institute of Public Health, Prague, Czech Republic

4 Faculty of Education, Charles University in Prague, Prague, Czech Republic
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MicHat KarpiNski?), GALicka A.2), MiLewski R.3), Popko JaNusz" (BIALYSTOK, POLAND)

Risk factors of low-energy fractures in children from mixed rural and urban Podlasie region
') Department of Pediatric Orthopedics and Traumatology

2 Department of Medical Chemistry

3 Department of Statistics and Medical Informatics, Medical University of Bialystok, Poland

ParizkovA JANA (PrAGUE, CzECH RePUBLIC)
Bone fractures in obese children and adolescents
Obesity Management Centre, Institute of endocrinology, Prague, Czech Republic

CsENGE SzeVERENY! (DEBRECEN HUNGARY)
Historical review of clubfoot treatment
Department of Orthopaedic Surgery, University of Debrecen, Clinical Center, Debrecen, Hungary

WamsEer-KraszNAI WALTRUD, KrRASZNAI PETUR (FRANKFURT AM MAIN, GERMANY)
Symptoms of disease on antique figures?
DE- Butzbach / Frankfurt am Main

RomaNowski RICHARD (MALMOE, SWEDEN)

Evidence Based Intermittent Pneumatic Compression (EBIPC) method
Rehabilitation Praxis. Malmoe, Sweden

234 SEPTEMBER (TUESDAY) Banquet in HUSAR Hotel. Beginning at 19.30
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WEDNESDAY, SEPTEMBER 24, 2014

8.45 - 12.00 MORNING SESSIONS
Note: In every session every lecture 20 min. (with discussion)

SESSION VIII - VARIA
Chairmen: ZBIGNIEW KEDZIERSKI, IVO MARIK

OcHEN PauL" 2 (UcANDA)

Challenges for treating and managing disabilities in Uganda (20 min.)
1) Afaayo Child Health education and Rehabilitation Unit (ACHERU), Mukono, Uganda
2 Bachelor of Science Physiotherapy student, University of Vincent Pol, Lublin- Poland

NEFF GEORG (BERLIN, GERMANY)
Orthopaedics, Prosthetics and Orthotics in the Third World Countries (45 min.)
Berlin, Germany

10.00 ~ 12.00 WORKSHOP HAND SURGERY
APPLICATION DURING THE SYMPOSIUM REGISTRATION

Chairmen: KARSKI JACEK
Lecturer: SMRCKA VACLAV (PRAGUE, CZECH REPUBLIC)
ESME I.l.c. & Plastic surgery Clinic, University Hospital Bulovka, Prague, Czech Republic

Titles of lectures:

1. Flexor Tendon Repair

2. Extensor Tendon Repair (with Mallet Finger, Swan-neck Defomity and Boutonniére
Deformity)

. Skin Loss Defects and Replantation

. Carpal Tunnel Syndrome/Release,

. Tendinitis

. Dupuytren’s Disease.

o~ w

EXCURSION TO KOZLtOWKA BY BUS AT 12.00.
Visiting of two museums Maybe it will not be possible!

ambul_centrum@volny.cz
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On back journey lunch / dinner at DWOR ANNA (16.00 - 19.00).

UNCEREMONIOUS CLOSING OF THE SYMPOSIUM

About 19.30 back travel to Lublin / Hotel.

NOTES FOR ALL PARTICIPANTS

Lectures and text slides will be presented in English. Time of the individual lectures contains
time for discussion — about 20 min! A list of lectures (posters) and chairmen of sessions can be
changed!

Conference fee 10 Euros will be paid during registration. Payment for Banquet in HUSAR
Hotel approximately 44 Euros and for Dinner / Supper in Dwor Anna approximately 20 €
also paid during registration. Accommodation in Hotels everybody pays independently.
Abstracts of lectures will be published (electronic edition) in the Supplement of the journal

Locomotor System 3-4/2014 (http://www.pojivo.cz/en/newsletter).
Participants will receive the Symposium programme and Certificate of Attendance

THURSDAY, SEPTEMBER 25, 2014 - DEPARTURE
ADDITIONAL INFORMATION

The HUSAR Hotel is located within a walking distance from the Symposium venue
(8-10 minutes on foot, approx. 350 meters)

The cost of the stay in the Husar Hotel is: Double room - 22 €/ Single room - 31 €
Coffee & tea during Symposium in the Hospital

Secretary of the Symposium

Associate Professor Ivo Marik, MD, PhD.

Prague, Czech Republic, E-mail: ambul_centrum@volny.cz

&

Jacek Karski MD PhD.
Lublin, Poland, E-mail: jkarski@vp.pl
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Speech of welcome to

The 16" Prague-Lublin-Sydney-St Petersburg Symposium -
Disorders of growth and Defects of growth epiphysis

Prague, September 22,2014
Ladies and Gentlemen, Dear Colleagues

It is my great pleasure to welcome you all at the 16" Symposium Prague-Lublin-Sydney-St
Petersburg taking place on the days between the 215t and the 25t of September 2014, here in
Lublin.

Itis an honor for us to host the participants of the Symposium, which is an important event
for orthopedics in Europe.

| am very happy and proud that it is taking place right now and right here in Lublin in our
Hospital.

| would like to thank the members of the Scientific Committee for preparing and now par-
ticipating in the Symposium. Many thanks to the authors for their contributions and numerous
works prepared for the Symposium.

Two organizers of the Symposium should be greeted especially warm and these are:

— Professor lvo Marik with his team from Prague
- Professor Michail Dunin with his team from St. Petersburg

Welcome to all our guests from Czech Republic, Russia, Hungary, Germany, Kazakhstan,
Ukraine, Egypt, Sweden, Uganda, and Poland.

| hope that the hospitable atmosphere of the Symposium in Lublin will stimulate the
exchange of specialist knowledge during the sessions as well as allow to relax and enjoy the
stay in our city.

Colonel Zbigniew Kedzierski MD, PhD
Commandant of the 15t Military Clinical Hospital with Policlinic in Lublin, Poland
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Ladies and gentlemen, dear colleagues,

I and my team from St. Petersburg Children’s Rehabilitation Center of Orthopedics and
Traumatology “Ogonyok” are heartily glad to congratulate all the participants of the 16t Prague-
Lublin-Sydney-St. Petersburg Symposium with a new meeting in the welcoming Lublin.

We are very pleased that after our memorable meeting with Professor Tomasz Karski in
Poznan at the Congress IRSSD 2012 you took us in your community. | hope that you still have
a good impression of the XV Prague-Lublin-Sydney Symposium at St. Petersburg, where there
was a discussion on various aspects of the musculoskeletal system problems.

I, as participant of many international symposia and congresses in orthopedics, want to
emphasize that only in interdisciplinary cooperation we could achieve success in our ancient
profession — medicine. | hope that the new exchange of views and opinions would serve as an
impetus to creative research for all the participants of the Symposium.

Sincerely yours

Professor Mikhail Dudin
Director of Children’s Rehabilitation Center of Orthopedics
and Traumatology “Ogonyok” St. Petersburg, Russia
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Dear Ladies and Gentlemen, dear Participants and Friends
of the 16t Prague-Lublin-Sydney-St. Petersburg Symposium

I am honoured to welcome you at this 16th Scientific International Orthopaedic Meeting.
It was and it is possible thanks to Professor Ivo Marik from Prague - thanks to his open-min-
dedness and willingness to review tendencies and interdisciplinary problems in research and
treatment of musculoskeletal disorders especially from the point of orthopaedic surgery, reha-
bilitation, orthopaedic prosthetics and biomechanics view, as well as his endeavour to learn
and to teach mutually.

I met my friend Professor Ivo Marik in Bratislava in Cervenansky Days, many years ago
(1997/1998). After my lectures about spine disorders Professor Marik come to me and ask for
a more detailed explanation of my lecture. That is how our friendly meetings in field of ortho-
paedics started. Since then the permanent and fruitful cooperation between Prague - Lublin
has been going on.

| wish all orthopaedic surgeons to be as open and active and searching for the truth in
science as Professor Ivo Marik. We all should remember the words of Hippokrates: “There are
in fact two things; science and opinion. The former begets knowledge, the latter — ignorance”.

| wish all participants of this Symposium to stay really connected with knowledge and
science. | wish you all to have interesting presentations and successful discussions, as well as
pleasant stay in Lublin. You all, from all countries, are our friends, you all are welcome in Lublin.

Prof. Tomasz Karski MD PhD

Former head of the Paediatric Orthopaedic and Rehabilitation Department
of Medical University in Lublin (1995-2009)

Actually: Professor Lecturer in Vincent Pol University in Lublin
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Dear participants, my dear colleagues,

As a founder and one of the organizers of the Symposium | would like cordially to welcome
you at this international event that is also held on the opportunity of anniversaries of Professor
Tomasz Karski, MD, PhD and Professor Mikhail Dudin, MD, DSc. | am very pleased that from the
bilateral Symposium Prague-Sydney in the year 1998 the Symposium has gradually spread to
the Prague-Lublin-Sydney and the Prague-Lublin- Sydney-St. Petersburg Symposium. According
to the programme this year we can look forward to outstanding lectures of colleagues from
Australia, Belarus, Czech Republic, Egypt, Germany, Hungary, Kazakhstan, Poland, Russia,
Sweden, Uganda, Ukraine, i.e. representatives of 12 nations.

My warm thanks belong to all organizers and mainly to the General Director Dr. Zbigniew
Kedzierski MD, Mgr. Beata Slowinska from Military University’s Hospital and Lady Secretary - Mrs.
Halinka Wolyniec in Lublin, last but not least then to Professor Tomasz Karski MD, PhD, Jacek
Karski MD, PhD and their family team. | believe that we all spend together three days which
amplified our experience and knowledge in the comprehensive care and treatment of disabled
patients. | am sure that we enjoy not only from new scientific information, but we can look for-
ward to social occasions due to kind hospitality of the Lublin organizers.

Let me a reminiscence of a few famous persons who significantly inspired me to carry the
torch of the Prague-Lublin-Sydney-St. Petersburg Symposium.

Associate Professor Ivo Marik, MD, PhD, FABI
See photos on the next page
1. Professor Kazimierz Kozlowski, Poznan, Poland 2010
2 Professor Michael Bellemore, Pilsen, Czech Republic, 2014
3. Professor Tomasz Karski, Sarbinowo, Poland, 2012
4 Professor Mikhail Dudin, St. Petersburg, Russia, 2013

I sincerely wish the great success to the 16t Prague-Lublin-Sydney-St Petersburg Symposium
and | consider the Symposium to be open.
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Professor Kazimierz Kozlowski (right), Poznan,
Poland 2010

Professor Michael Bellemore (right) Pilsen,
Czech Republic, 2014

Profesor Tomas Karski (left), Sarbinowo, Poland, 2012

Professor Mikhail Dudin (left), St. Petersburg,
Russia, 2013
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PERSPECTIVE REVIEW ARTICLE

VYVOJ A RUST SKELETU. RUSTOVA CHRUPAVKA.
DEVELOPMENT AND GROWTH OF SKELETON. GROWTH CARTILAGE.

Zemkova Daniela ", Marik lvo?-3) (Prague, Czech Republic)

Development and growth of skeleton. Growth plate

" Pediatric Dpt., University Hospital Motol, Prague, Czech Republic

2 Ambulant Centre for Defects of Locomotor Apparatus, Prague, Czech Republic

3 Faculty of Medical Studies, West Bohemia University, Pilsner, Czech Republic
E-mail: dezem@email.cz

In the last 20 years, considerable progress was made in our genetic and molecular under-
standing of the process of skeletal development, chondrogenesis, joint formation, and osteo-
genesis. This review is focused on endochondral ossification, especially on the growth plate.
Understanding of the processes running on the growth plate allows us to elucidate a large part
of both primary and secondary growth disorders and skeletal deformities and helps us to search
for the appropriate treatment.

Growth plate is an avascular structure occupying a narrow space at each end of the expan-
ding bone. Within the growth plate the various subpopulations of chondrocytes, resting, pro-
liferating, and hypertrophic, are arranged in columns, representing the entire sequence of cell
differentiation. The zone of hypertrophic chondrocytes deserves special attention because 90%
of bone growth is attributable to increase in cell size and deposition of extracellular matrix and
these hypertrophic chondrocytes prepare conditions for removal by bone. In this zone provi-
sional calcification occurs. Hypertrophic chondrocytes died through apoptosis, after vascular
invasion cartilaginous ECM is replaced by a bone ECM secreted by osteoblasts.

Extracellular matrix presents not only “building material” but also regulates the chondro-
cytes differentiation. In the resting and proliferating zones the main components of ECM are
collagen 1I, IX and XI and glycosaminoglycans, in hypertrophic zone collagen X. Mutation in
collagen Il produces a wide range of systemic (intrinsic) growth disorders with typical clinical
and rentgenological manifestation which place to various nosological entities according to
type and localization of the mutation: from lethal achondrogenesis, spondyloepiphyseal dys-
plasia, Kniest dysplasia, spondyloperipheral dysplasia, Stickler syndrome, spondyloepiphyseal
dysplasia with short metatarsals (former Czech dysplasia). Mutations damaged further com-
ponents of cartilaginous ECM result in multiple epiphyseal dysplasia, pseudoachondroplasia
(COMP), diastrophic dysplasia (SLC25A2). Mutations in various genes could have very similar
clinical picture, but on the other hand mutations in one gene can cause different nosological
entities (i.e. genetic heterogeneity and/or genetic variability). Disruption of hypertrophic zone
development cause mainly metaphyseal changes (e.g. Schmid dysplasia, COL X) Collagen I is the
overriding organic component of bone ECM. Mutations in this gene are the most frequent cause
of osteogenesis imperfecta. The development of chondrocytes and bone cells is influenced by
a number of factors which control their proliferation and maturation whereas these processes
are tightly counterbalanced. Transcription factor SOX9 (among others) plays a major role during
nonhyperthtrophic chondrocyte differentiation and stimulates together with SOX6 and SOX5
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the synthesis of cartilaginous ECM. The consequence of mutation in this gene is campomelic
dysplasia. On the other hand RUNX2/Cbfa1 stimulates the development of osteoblasts and is
required for hypertrophic chondrocytes differentiation. Haploinsufficiency of this gene leads
to cleidocranial dysplasia. Indian hedgehog (IHH) stimulates chondrocyte proliferation and
together with RUNX2 also osteoblast differentiation, on the other hand indirectly (through TGF
beta, PTHrP) slowing down the process of chondrocyte hypertrophy. FGFR3 reduces the cell
proliferation rate and negatively regulates chondrocytes hypertrophy. On the other hand FGF
signaling positively regulates osteoblast proliferation. Gain-of-function mutations in FGFR3 in
man are the causes of achondroplsia, hypochondroplasia and thanatophoric dysplasia. SHOX
gene is a transcription factor regulating the expression of further genes and through SOX5 and
SOX6 regulates aggrecan expression. Haploinsufficiency or mutation of this gene are the main
causes of short stature in Turner syndrome, dyschondroosteosis Leri Weil and Langer dysplasia
and some cases of idiopatic short stature. In addition to FGF and |hh signaling, one other growth
molecular C-type natriuretic peptide (CNP) has been shown to affect chondrocyte proliferation.
CNP favors chondrocyte proliferation and longitudinal growth of fetal bone. Homozygous muta-
tions of the transmembrane natriuretic peptide receptor (NPR-B) gene (NPR2) caused acrome-
somelic dysplasia type Maroteaux and heterozygous mutation manifested by idiopatic short
stature. How this pathway relates to the FGF, TGF or Ihh pathways has not yet been elucidated.
New studies suggest that CNP analogues may provide a novel therapeutic approach to growth
disorders. Growth hormone produced by the pituitary gland and IGF1 produced by prolifera-
ting and hypertrophic chondrocytes, appear to act largely independently to control the rate of
chondrocyte proliferation. They appear to be the major regulators of linear bone growth and
body size in mammals. Lower expression of IGF1 due to malnutrition and chronic inflammation
is the cause of secondary growth failure in number of chronic diseases. Thyroidal hormones
also participate in the processes of chondrocyte maturation through wnt signaling. In the past,
vitamin D dependent rickets was one of the frequent causes of growth failure. The disorders of
calciophosphate metabolism may be congenital or accompanying some chronic diseases. Apart
from mentioned genetic, hormonal and metabolic influences, the resulting shape and archi-
tecture of the skeleton is determined by intermittent cyclic supraliminal loading that stimulates
osteoresorption or osteoformation through RANKL-RANK-OPG pathway (that is coupled to the
dual action of tumour growth factor beta -TGF-beta) and by effect of periosteal membrane and
perichondrium (in the region of growth plates). The global thickening of the bone tissue inclu-
des the sequence of biomechanical-chemical processes (i.e. biochemical reactions and steady
states) whose result is the increase of density in the bone tissue.

The review is documented on patients diagnosed and in the long term treated in the
Ambulant Centre for Defects of Locomotor Apparatus.

Key words: growth plate, growth failure, skeletal biology, bone dysplasia
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Introduction

The material properties of connective tissues (skeleton, tendons, joints) at the genetic
skeletal disorders (inborn and connective tissue diseases, bone or skeletal dysplasias and con-
genital limb defects) are important as for abnormal development of musculoskeletal system as
for results of symptomatic comprehensive treatment i.e. physiotherapy, orthotic treatment and
prosthetic fittings, surgical therapy (e.g. endoprostheses, transplantations, reconstructive sur-
gery of bone and joints, etc.) and administration of calciotropic drugs. Surgeons should respect
pathophysiological changes of connective tissue and individually abnormal pathobiomechanics
of musculoskeletal system.

Methods and patients

The genetic analysis explains changes of tissues material properties on the basis of molecu-
lar genetic examination, genealogy, biochemical investigation, rentgenology, nuclear magnetic
resonance, ultrasound picture and on the basis of somatoscopy, anthropology and biometrics
including dermatoglyphic picture and craniometry.

We describe the material properties at disproportional bone dysplasias - e.g. achondro-
plasia, hypochondroplasia, diastrophic dysplasia, pseudoachondroplasia, mesomelic bone
dysplasias, metaphyseal dysplasias, multiple epiphyseal dysplasias and some collagenopathies
like osteogenesis imperfecta (Ol), Marfan syndrome. Further diseases with chaotic growth of
connective tissues as multiple cartilagineous exostoses and enchondromatosis are mentioned.
Congenital isolated defects of extremities are in many cases a part of typical symptomatology,
e.g. proximal femoral focal dysplasia (PFFD), femur-fibula-ulna syndrom (FFU, fibular hemi-
melia), femur-tibia-radius syndrom (FTR). All these limb defects have a scale of very peculiar
abnormalities of tissue material properties which are important for course of skeletal and joints
pathobiomechanics.

Results

We described a few nosologic units where on mutational changes basis are present aberrant
genes products determining connective tissue material properties aberration with many prima-
ry or secondary biomechanical effects on musculoskeletal system.

The achondroplasia (ACH) is characterised by rhizomelic shortening of extremities and
typical spondylo-metaphyseal changes and deformities at X-rays. The cause is abnormal endo-
chondral ossification due to FGFR3 gene mutation. The gene is located to the 4p (short arm)
region. Primarily, the upper segments of all extremities are symmetrically shortened (it is called
rhizomelic dwarfism) and vertebral bodies of thoracic and lumbar region are wedged.

Biomechanical changes of extremities and spine and hypermobility lead to abnormal vent-
ral position of pelvis and flexion contractures of hips and elbows. Toddlers with achondroplasia
(ACH) have more pronounced problems with locomotion. Auxologic biometric changes deter-
mine atypical and retarded motor development.
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The abnormal biomechanical changes of skeleton and disproporcionality determine predis-
position to osteoarthritis and spondylarthritis. The achondroplastic patients suffer from spine
stenosis (due to defect of endochondral ossification) and are candidates for spine surgery.
Endoprostheses of big joints are usually not indicated. There is a problem with a size of acetabu-
lar and femoral components. The material tissue properties of long bones are not deteriorated
and lengthening procedures can be individually indicated. Lengthening of extremities in achon-
droplastic patients leads to improve stature proportionality.

Similar problems are presented at hypochondroplasia (a mild form of ACH from another
mutation position in the gene FGFR 3).

Diastrophic dysplasia (DD) is rhizomelic bone dysplasia with radiological dysplastic changes
of epi-, metaphyses and vertebrae. The bone growth is more affected as at above reported ACH.
The shortening of long bones is accompanied by torsion. Typical is a progressive kyphoskoliosis
with growth. The term diastrophicus is derived from Greek and indicate skeletal torsion changes,
which are described mathematically. From etiopatogenic point of view (genetic cause) cartilage
and bone disturbancies arise from insufficient sulfatation of proteglycans. The sulfatation is
very important and necessary for metabolic pathways (heparansulfate, dermatansulfate and
chondroitinsulfate). Etiology of the disease is gene mutation for enzyme sulfate transporter.
The mutation is autosomal recessive character (the metabolic disease sui generis). The most
affected chondrocytes are both in joint and growth cartilage. So deteriorated growth gives to
severe skeletal deformities and preliminary osteoarthritic changes. The patients are candidates
for reconstructive surgery of clubfeet, corrective osteotomies and endoprostheses in early age.
Material properties of bone tissue are not basic problem for lengthening but joint contractures
are contraindication of this procedure. Therapeutic philosophy resulted from constitutional
cartilage undersulfatation and medicament repair.. Pharmacological compensation with chon-
droitinsulfate administration is very difficult, dubious, controversary and problematic.

Pseudoachondroplasia (PSACH): disproportional changes and growth retardation develop
in first 2 years of life when the clinical picture is expressed. Symptomatology of bone dysplasia is
not highlighted prenatally and after birth. The causative mutation has autosomal dominant (AD)
character and it has impact on production and polymerisation of cartilage oligomeric matrix
protein (COMP). The finally gene product is posttranslation homopentamer (similar composition
as immunoglobuline M). COMP is compound from identical chains (in the normal conditions
without mutation). AD mutation cause posttranslation disturbations in the polymer compositi-
on. According to combinatoric laws only 3% pentamers are normal polymers and 97 % included
mutations. The gene is located to the 19p (short arm) region, near to the receptore gene for
apolipoprotein E. The primary gene product - monomer COMP is expressed in joint cartilage
and tendons. The macromolecule COMP is visible in electron microscopy.

Leri — Weill disease is caused SHOX gene mutation in pseudoautosomal Xp PAR 1 region.
The gene (gene product respectively) called short sature homeobox gene regulates via FGFR
3 pathway bone ossification and determine previously mesomelic skeletal shortening of extre-
mities. The term mesomelic means shortening of middle segments of extremities. Second one
sign typical for Leri — Weill syndrome are deformities and radioulnar synostoses. We talk about
pseudorheumatic and osteoarthritis changes. The gene mutation is obviously in heterozygote

342 16t Prague-Sydney-Lublin-St. Petersburg



allelic configurations. Homozygotes represent more severe form of disease, allelic form for the
same gene is called Langer dysplasia.

Metaphyseal dysplasia, type Schmid is collagenopathy, especially for the triple helix of
collagen X (homomeric triple helix of collagen X). Phenotype of Schmid dysplasia is the typical
disproportional shortening of the lower body segment and genua vara. Metaphyseal dysplastic
radiographic features are a little similar to hypophosphatemic rickekts but markers of calcio-
phosphate metabolism are normal. Collagen X is expressed previously in the metaphyseal area
of bones. The gene expression situation is well documented with help of histochemical staining
of collagen X mRNA (silver staining).

Genetically determined material bone tissue changes express as the varosity of legs.
Asymmetrical pressure and forces gives disposition to pre-osteoarthritis of knee joints.
Corrective osteotomies in childhood are a method of choice.

Multiple epiphyseal dysplasia is from the genetic and etiopathogenetic point of view - hete-
rogenic disease. It is typical pre-osteoarthritis caused by mutation of collagen Il or COMP and
sulphate transporter (autosomal recessive form). Epiphyseal dysplastic radiographic features
and bone maturation retardation have diagnostic value. From the pathogenetic point of view
there are important the collagen Il solvations envelope changes. The collagen Il mutation affec-
tion leads to the pre-osteoarthritis. The abnormal pressure in arthrotic joints is determined via
cell membrane minorite gene activation for another types of collagene in the joint cartilage (e.g.
IX, X, XI). The non obvious collagen types have little solvatation water envelope again and do not
provide sufficient protection of joint cartilage.

The children have painful locomotion and in this situation is necessary protection before
locomotion stress. Adults are candidates for early endoprostheses.

We know the overlaping syndromes to the pseudoachondroplasia in many cases COMP
mutations (we talk about heterogeneity).

Osteogenesis imperfecta - is the group very heterogenous diseases. Osteogenesis imper-
fecta (Ol) is very heterogenous, but in most cases (previously) determined mutation in the alfa
1 or alfa 2 chain for bone collagen, type I. Genetic determined disease osteogenesis imperfecta
is widespread and common in all populations of the world. We don’t know the predilection for
some ethnical groups. The frequency of disease is unclear and many cases fade the diagnostics.
The mild cases are diagnosed as osteoporosis at an advanced age. It is impairment (or defect) of
osteoblasts and or from the osteoblastic lines derivated cells. The disease is previously advanced
from the collagen | (bone collagen). The diagnostics on the molecular level is important and
facilitates the treatment. Bone is present as non mature tissue, typical is liability to fractures and
or microfractures with tendency to skeleton deformities.

Sillence (1979) recognised according to different phenotypes of Ol, type |, Il, Ill and IV, which
are determined by collagen mutations. The other very rare (11 types Ol) are the results of genes
mutations for non - collagen proteins. The mutations in the alfa-1 chain are most often, the
second one are alfa-2 chain mutations. Because other 11 types are very rare, our aim is detection
the point mutations alfa-1 and alfa-2 collagen | chains. The heredity is mostly autosomal domi-
nant (AD). Some cases are autosomal recessive (AR) type, namely at non - collagenous peculiary
types of Ol. This is the order pathobiomechanical consequencies leading to instability triple
helix collagen and insuficient ossification and calcification. The mutations caused lower melting
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temperature (Tm) DNA - lower termoresistance double helix DNA. Contemporary is noted the
lower melting temperature of collagen macromolecules heterotrimers. The macromolecule
stability is totally affected.

From the methodic point of view DNA isolation and their analysis from peripheral blood
samples were carried out in the accredited molecular laboratory GENVIA. In years 2010 - 2013
DNA samples of 36 probands were analysed with using PCR methods and following direct PCR
products sequencing. The investigation was focused on the causative mutation detections in
coding gene regions for COLI alfa-1 and alfa-2 chains that are responsive for Ol type |, I, [l and
IV. The methods are provided according to Gajk-Galicka et al. 2002 and Politts, R., 2006.

Results of a cohort of 36 Ol patients. The causative mutations were detected at 32 patients
and negative were 4 patients (which are probably non collagenous types). The most common are
mutations in glycine triplets — 12 cases and each one mutation is located to the alfa 1 chain. At
24 from 32 positive patients mutations are displaced at alfa-1 chain, only 8 cases at alfa-2 chain.

There were described (Marini et al. 2007) about 832 causative mutations up to date 2007,
which cause Ol type II, lll and IV. More obvious are variants in the alfa-1 chain: 1352 variants
including 790 substitutions, 107 non sense and 171 frame shift mutations. The interpretation of
variants is not clear, yet. The variants in the alfa-2 chain are not so numerary as in the previously
alfa-1 chain.

The clinical — anthropological classification is used so far for the orientation. There are the
intrafamiliar relatively variable expresivity and penetrance in the families with multiple inciden-
ce and there are different suffering patients in the same family. It is very difficult to estimate the
connection between mutation and therapy ability and its efficiency.

The amino acid glycin is most obvious in the collagen linear sequency and correlate with
frequency of targeted mutations which were founded. All from detected mutations were in
heterozygotes composition. Another mutations changes were detected in codons for prolin,
asparagin, arginin, glutamin and tyrosin. Accidentally we found suspected splicing error.

All mutations result from mentioned lower melting temperature for the triple helix and
damage its thermo resistance as well as this phenomena correlate with the lower melting tem-
perature for double helix DNA. In these directions the posttranslations changes at compound
triple helix collagen | macromolecules are disturbed.

Dysplasia cleidocranialis — is heterogenic group of diseases, most often AD type of heredity.
CBFA gene mutation determines low density of skeleton from disturbance of ossification. CBFA
gene is the regulatory gene. There are demonstrated systemic changes of skeleton (previously
at bones which have desmogenic origin).

Osteopetrosis — heterogenous group of the diseases with mendelian type of the inheritance.
There is high density of skeleton from the failure of osteoclastic function and with bone fragility.
Sclerotic bones are very hard but fragile.

Marfan syndrome is autosomal dominant, heterogenous disease of connective tissue previ-
ously caused by fibrillin mutations.

There is high laxity of connective tissues and hypermobility of joints with many dangerous
symptoms as rupture of aortal aneurysma, progressive scoliosis, lens dislocation, etc.
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Multiple cartilagineous exostoses (MCE) belong to the group of chaotic growth of connecti-
ve tissues. There are isolated defects the glykosyltransferases exostosin 1 - 8q, exostosin 2 - 12p
and 3 (19p).

Enchondromatosis like to the MCE belongs to the group of chaotic growth of connective
tissues, but another character. Obviously is known as fresh AD somatic mutation, so-called
hemimelic forms (morbus Ollier). Although we talk about the autosomal dominant mendeli-
an inheritance, the mutation is not able to go through germinal lines to the next generation.
Variant of the disease when signs included the presence hemangiomatosis is designed as
Maffuci syndrome. Both mentioned disorders have high disposition to malignant degeneration.

Longitudinal extremities defect are known as femur-fibula-ulna (FFU) or femur-tibia -radius
(FTR) syndrome. Both syndromes are biomechanically important from the point of leg length
discrepancy and joint instability view. The prosthetic fitting and/or lengthening procedures are
methods of symptomatic therapeutical choice in the most of cases FFU, FTR and PFFD.

Discussion

Common pathology of the connective tissue diseases are contractures, hyperlaxity, osteo-
porosis, osteosclerosis, premature osteoarthritis, spondylosis and spondyl-arthritis. The basic
knowledge of genetic skeletal disorders (inborn and connective tissue diseases, bone or skele-
tal dysplasias and congenital limb defects) is very important for physicians and surgeons who
are interested in comprehensive treatment of musculoskeletal and neuronal diseases. Each
nosologic unit is characterised by genetically programmed specific tissue material properties
that influence development of skeleton, tendons, joints and their biomechanics. Abnormal
material tissue properties significantly influence and direct application of the most appropriate
methods of treatment. Physiotherapy, orthotic treatment, prosthetic fitting, surgical treatment,
transplantation and bone and joint reconstructive surgery must respect this tissue pathology
and pathobiomechanics of musculoskeletal system.

Key words: material tissue properties — epigenetic signs - mendelian and polygenic inheri-
tance - osteoporosis — osteoarthritis — bone and joint pathobiomechanics
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The findings of palaeontology point to the phylogenetic evolution of the hand. The findings
of palaeopahtology help to find the origin of congenital deformities.

For ontogeny we used embryologic diagrams of Wolpert and 30 palaeopathological speci-
mens of extremities from the 19t century.

Untreated palaeopathological cases served us as a model for clinical insufficiencies, for
example for aplasias of the metacarpi.

Drafts of the algorithms with techniques in congenital deformities from the point of view of
the affected system of flexors, extensors, ligaments and bone system are presented.

The affection of the flexor system manifests itself by contractures which appear with acce-
leration of the bone growth, in the period of the growth acceleration, especially around the 7t
and 15th years of age. We talk about retarded congenital deformities.

Affection of the flexor system by a congenital deformity can be solved in surgical manner
and by splinting, the extensor system usually by splinting. Bone system affected by a congenital
deformity must be treated in surgical way.

To treat congenital deformities of the hand a co-operation of plastic surgeon, orthopaedist,
anthropologist and geneticist is suitable.

Key words: Congenital defects, upper extremity, hand, ontogenesis, phylogenesis, compre-
hensive treatment

RECONSTRUCTIVE SURGERY OF RARE UPPER LIMB CONGENITAL DEFECTS:
3 CASE REPORTS

Marik lvo"-%), Myslivec Radek?: ), Marikova Alena", Zemkova Daniela: "), Petrasova Sarka", Smr¢ka Vaclav®
(Prague, Czech Republic)
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The main objective is to present rare congenital differences of the upper extremity that
belong to Category Il of the modified classification of congenital hand deformities by Ogino
et al. (1986). This classification was adopted by the Japanese Society for Surgery of the Hand in
1996. Category Il includes incomplete formation of the joint, contracture and deformities due to
failure of differentiation of parts and tumor-like conditions. It may result in synostosis, ankylosis
and congenital dislocation.

We present

1. Proximal radioulnar synostosis and ulnar hypoplasia
Radioulnar synostosis can take 2 forms: congenital (described by Sandifort in 1793) and
posttraumatic (described first by Gros in 1864).
Congenital forms occur:
® By itself (in isolation)
In association with problems of the heart, kidneys, nervous or GIT system
® |n association with certain skeletal abnormalities and genetic syndromes (e.g. Holt-Oram
syndrome, fetal alcohol syndrome — about 1/3 cases)

It affects both arms about in 60 %. Boys and girls are equally affected.
Embryological pathogenesis

The humerus, radius, and ulna become visible at 37 days. Initially, the cartilaginous humerus,
radius, and ulna are connected before segmentation. For a short time, the radius and ulna share
a common perichondrium. Abnormal events at this time can lead to a failure of segmentation.

Two congenital cases are presented and the results of surgery documented. Conclusin:
The method of choice is derotative osteotomy in the place of synostosis aimed to correction of
hyperpronation or supination. Separation of synostosis is not indicated.

In suitable cases lengthening of distal ulna to prevent pseudo-Madelung deformity is
carried out or partial radial epiphyseodesis to correct this one (and/or corrective OT of radius
when growth is finished).

2. Partial ulnar deficiency associated with dislocation of radial head and humeroulnar

synchrondrosis

Ulnar ray deficiency is rare and has a variable presentation. The developmental biology of
the anomaly is still not fully understood.

By T. Ogino (1988) the degree of ulnar arrest was closely related to the severity of deficiency
of the fingers and also to abnormalities of the elbow joint. Ulnar deficiency was induced by
busulfan in rat fetuses. The critical period of ulnar deficiency was earlier than that of other ano-
malies and it corresponds to the period of a high mortality rate of fetuses.

We present step by step surgical treatment of this rare deficiency and long-term result.
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Conclusion: Resection of ulnar fibrocartilago as soon as possible to prevent radial bowing
and Madelung deformity (the same approach as in cases of fibular hemimelia). Individual com-
prehensive treatment (physiotherapy, orthotic fitting). Corrective OT of radius when growth is
finished.

3. Humero-radial and humero-ulnar synostoses, partial aplasia of scapula, humerus,
radius and ulna and ankylosis of metacarpo-phalangeal joints associated with cleft
hand.

No similar case was described. The functional rudimental of upper extremity is the aim of
comprehensive treatment. Orthotic and prosthetic fitting should prevent a static scoliosis (due
to uneven weight of upper extremities). Conclusion: a partial correction of the shape of the
partial defect of upper extremity can improve its working capacity.

Conclusion

Individual comprehensive treatment of rare upper limb congenital defects needs close
cooperation of paediatric orthopaedic and plastic surgeons with anthropologist and physio-
therapist.

Note this lecture was presented at:

1. The 12t Congress of the Czech Society for Hand Surgery and The 15t Congress of the
Czech Society for Hand Rehabilitation, 14. — 16. 11. 2013, Mountain Hotel Sepetnd,
Beskydy, CZ

2. The 19t Kubat’s day, 7. - 8.3.2014, Domus Medicorum, Prague, CZ

Key words: proximal radioulnar synostosis, ulnar ray deficiency, humero-radial and humero-
-ulnar synostoses

CLINICAL VALUE OF NEONATAL SCREENING FOR CONGENITAL DYSPLASIA
OF THE HIP: 20 YEARS EVALUATION OF THE EFFECTIVENESS OF ULTRASOUND
SCREENING

Popko Janusz, Karpinski Michat, Guszczyn Tomasz (Biatystok, Poland)
Department of Pediatric Orthopedics and Traumatology Medical University of Bialystok, Poland

Background Developmental dysplasia of the hip (DDH) is a term describing a hip abnormali-
ties from a shallow acetabulum to a dislocated hip. The reported incidence of DDH varies (among
countries, regions and races). In central Europe and Poland it is more common and it can be as
high as 4%. Early diagnosis is the basis for the good outcome of treatment. Ultrasonography is
now a standard procedure in the diagnosis of DDH. Together with the clinical examination it
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can certainly determine the status of the development of the hip joint. Since the introduction
of ultrasound to the study of the hip of newborns a variety of screening programs have been
recommended. Starting from clinical screening of neonatal and further study of children at risk
only, to clinical and ultrasound screening of all newborns.

Material and methods

At the Department of Children Orthopedics of Medical University of Bialystok, hip ultra-
sound for newborns began in 1991. On average, 1,000 tests per year is performed. Particular
attention is paid to children with risk factors such as breech birth, female gender, positive
family history, congenital deformities of the lower limbs or intrauterine crowding syndrome. As
a rule, a first ultrasound is performed in the first month of life (on average 4-6 weeks) and then
after completing three months of age. During the first visit, we teach parents the proper care of
a child with special attention to maintain abduction position of hips. In the case of hip dysplasia
tests are carried out more frequently, until cure. For the study of newborn and older children we
are using a linear probe 7.5 - 9 MHz.

Results

Features of immaturity (type lla hips according to Graf) was found in 2.8% of hip joints.
Hip dysplasia (type Ilb - IV according to Graf) were present in 2.3% of children. Only 20.3% of
hip dysplasia occurred were in a high risk group. Treatment of dysplasia was dependent on the
degree of immaturity of the hip and the age of the child, in which the diagnosis of hip dysplasia
was made. In the treatment of low degrees of dysplasia we are using wide diapers, Frejka pillow
and Pavlik harness. For higher grades especially with dislocation overhead traction, casting and
surgical treatment are used. Surgical treatment was restricted gradually to 2-3 cases per year,
and now we are forced to surgery only in rare cases (in the last 5 years, 2 cases). As compared
to the period before introduction of screening, there is more than 10-times decrease in severe
surgery of dislocated hips.

Conclusions

The results support the aim of performing hip screening in all newborns in the proposed
scheme. The examination of children at risk only could pose a risk of increase in number late
recognition of dysplasia and hip dislocation. The proposed scheme of study in just 4-6 weeks
of age and after completing three months of age is valued as effective, which confirms the
decrease in the number of operated patients. We found ultrasound to be the test of choice in
the infant (< 6 months) as the proximal femoral epiphysis has not yet significantly ossified. The
costs of screening the whole population of children seems disproportionately low compared
to the cost of the surgical treatment of congenital hip dysplasia resulting in disability and early
osteoarthritis.

Key words: neonatal screening, hip congenital dysplasia, ultrasound screening
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“IMPERFECT HIPS” - CLINICAL SYMPTOMS IN TWO TYPES OF FUNCTIONAL
INSUFFICIENCY WITH PAIN - AFTER YEARS WITH FULL SIGNALS OF OSTEOARTHRITIS

Karski Tomasz", Karski Jacek?, Kedzierski Zbigniew? (Lublin, Poland)
" Vincent Pol University in Lublin,

2 Medical University of Lublin,

3 Military Hospital in Lublin, Poland

tmkarski@gmail.com

Introduction

The presentation is based on the material from Paediatric Orthopaedic and Rehabilitation
Department, from Out-Patient Clinic of authors and from Policlinic of Military Hospital in Lublin
from the years 1995 - 2013. The authors presented the clinical and radiological features of hips,
literature to these themes, methods of prevention and treatment. The lecture presents problems
of pain syndrome as first sign of illness in left hip as results not full cured dysplasia, or in right
hip as result of “Syndrome of standing on the right leg"

Newborns, babies and small children with hips problems. The beginning of treatment
of hips should be performed as early as possible, the best in 1st — 3rd week of life (Ortolani,
Vizkelety, Bjerkreim, Papp, Rigo, Szepesi, Meszaros, Dega, Szulc, Piatkowski, Karski and others).
Only such early treatment of hips can protect against “imperfect hips".

What's mean “imperfect hips” In our orthopaedic praxis we see patients with various sym-
ptoms as pain, limited movement of hips, temporary limping. The X-ray examination in such
patients shows us “almost normal joints” Exactly investigation of their X-ray pictures show
normal Wiberg’s angle, normal CCD angle, normal AT angle and even good or almost good
roof (covering of the femoral head) but the congruence of “femoral head in acetabulum”is not
proper - the distance from femoral head to bottom of acetabulum is much bigger then distan-
ce of femoral head to the roof. Such hips are permanent overstressed during gait (in lecture is
presented mathematical rules of function of hip joint) and the first symptoms are pain and later
full sign of arthrosis. The arthrosis of left hip is mostly connected with primary hip dysplasia, not
sufficient treated in childhood period. The arthrosis of right hip is connected with “the syndrome
of standing on the right leg” over years. The first symptoms of “imperfect hips” appear in age of
35 - 45 (90%). Only in few cases in age of 16 — 25 (10%).

Material

The patients with incidence “of pain syndrome in hip” in material of all authors are in the
years 1995 - 2013 (N) 552. Age of patients 16 — 85 years.
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Clinic of “imperfect hips”

Every of adult people lose with years of life - abduction, internal rotation and extension of
the hips. Some patients present,such limitation of movements” of left side (30%) others of right
side (70%). The pain syndrome of the left hip as the first sign of illness is result of not full cured
dysplasia, or of the right hip as result of “Syndrome of standing on the right leg”. The first sym-
ptoms of insufficiency of hips are: pain - very often on beginning of day, only temporary, pain
after long wandering, after sport. Sometimes patients present limping - in beginning period
only temporary. The pain is in inguinal region, sometimes on lateral side of hip, at some patients
in lateral upper part of femur.

The prophylaxis and treatment of “imperfect hips”

The aim of treatment and prophylaxis (in many cases it is equal) is to restore the full move-
ment of hips and changes the direction of loading during standing and gait for every day. The
lecture present exercises (kinesiotherapy elaborated in 25 years, method of physiotherapy and
exercises in geothermal waters (the best in Hungary).

Conclusions

1) The hips in newborn, babies and small children must be cured in 100% (restitutio ad
integrum)

2) Not fully treated hips with years will be only worse (imperfect hips)

3) Remember about “Syndrome of standing on the right leg — and change loading in life of
every patient for the same percentage - on left, on right and on both legs

4) Proper physiotherapy can protect before coxarthritis for many years.

Literature in authors and in www.ortopedia.karski.lublin.pl

ANATOMIC AND FUNCTIONAL PROFILE AND INDEX OF THERAPEUTIC REACTIVITY AS
A MEANS OF TREATMENT AND REHABILITATION PROGRAMME MANAGEMENT

Yefimov Aleksandr A., Strelnikov Aleksandr V., Kleymenov V.N. (Kaliningrad, Russia)
Federal State Institution Children’s Orthopedic Sanatorium “Pionersk’, Ministry of Health, Russia
E-mail: sanpionersk@mail.ru, ortosan@inbox.ru

The issue of assessing the quality of healthcare provision is an important professional and
social problem. This problem is multi-factorial and includes a number of elements. One of such
elements is the assessment of the actual medical interventions aimed at correcting and resto-
ring malfunctions of the patient body. These interventions must be of a systematic nature, take
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into account the complex and multi-dimensional relationships, and may be called treatment
and rehabilitation programs (TRP).

Currently, the standards of healthcare provision developed by the Ministry of Healthcare and
Social Development of Russia can serve as an example of such programs. However, despite all
the advantages of such standards their application to each specific patient is quite a challenge,
for they do not fully take into account the individual characteristics. To manage the develop-
ment of treatment and rehabilitation programs computer technologies have been increasingly
employed. Solution to this problem in the PION-SE system is based on the most accurate and
objective description of the initial state of the patient using formalized protocols of examination
by specialists, as well as laboratory and instrumental methods of examination. From this raw
data Anatomic and Functional Profile of the Patient (AFPP) is created, which serves as the basis
for tracking the dynamics of the patient in the course of implementation of an individual TRP.

For better monitoring of the patient’s condition and evaluation of efficiency of the activities
being implemented the system tracks the dynamics of indicators by means of generating addi-
tional AFPPs revealing positive or negative parameter changes resulting from the set of under-
taken interventions. The dynamics of these indicators allows to evaluate the effectiveness of
interventions and to conduct their timely correction. This allows calculate the index of therapeu-
tic reactivity of a patient (ITRP). The frequency of AFPP generation is decided upon by the doctor
in charge depending on the obtained data, severity of the patient’s condition and requirements
of the standards. ITRP is an important indicator, since it can serve as the basis for assessing the
rehabilitation potential, which solves the complex and urgent problem of a short-term forecast
of interventions effectiveness. In addition, this approach makes it possible to conduct the TRPs
in a well-documented manner, make them transparent for monitoring and assessment, and,
due to good visualization and a high degree of automation allows facilitate the work of medical
staff at all stages of management.

Key words: quality of healthcare, index of therapeutic reactivity, treatment and rehabilita-
tion programs

POSTER SESSION

Chairmen: Dudin Mikhail, Karski Tomasz
Speaker: Shashko Aleksey

352 16t Prague-Sydney-Lublin-St. Petersburg



THE QUESTION OF COXARTHRITIS EARLY DIAGNOSIS IN TEENAGERS BY
“TENSOMETRY"”

Dudin Mikhail, Kazemirsky V., Tsvetkov T., Hadzhaev B. (St. Petersburg, Russia)
Children’s Rehabilitation Center of Orthopedics and Traumatology ,Ogonyok”
St. Petersburg, Russia

E-mail: ogonek@zdrav.spb.ru

Introduction

Because of unexpressed X-ray-signs and clinical manifestations of coxarthritis in the early
stages of the disease in adolescents is a delay of the adequate treatment.
Objective coxarthritis early diagnosis in teenagers by “tensometry”

Materials and Methods

The study was carried out using measuring platform tensor,MIN A EMED". 5 measurements
were performed for each foot. Total 670 measurements were performed. For the analysis of
measured data was used appropriate software (Novel-win v.95121 & Novel-orto v. 95121). The
control group included well-known 48 healthy adolescents - research data in the control group
was used to determine variant of norm. Then the survey was exposed a group of 49 adolescents
diagnosed with coxarthritis using other research methods.

Results

Adolescents with coxarthritis have significantly less (<= 15N/CM2) pressure on the heel and
increased substantially while relying on the anterior part of the metatarsals and toes on the
affected side. There is different behavior of the velocity of the center of pressure of time. For
healthy curve of these changes has one or two maxima: the first one 0 — 50 - 70% of the time
rolling when the heel of the foot and the average loaded, followed by a very short period of
minor changes 88 — 94% of the time rolling when driving only the anterior part of the metatarsal
and fingers. The second one - the end of reliance on the fingers. For teenagers with coxarthritis
velocity of the center of pressure oscillates near the midline. Path of the center of pressure on
the affected side is more than a ,healthy” side.

Conclusion

Initial signs of coxarthritis in adolescents can be identified on the basis of the pressure dis-
tribution on the sole much earlier than with traditional methods of research.

Key words: coxarthritis early diagnosis, “tensometry’, center of pressure
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FEATURES THE RIGHT AND LEFT SCOLIOSIS

Khaimina Tatiana", Avaliani Tatiana?, Karpenko Marina?, Dudin Mikhail" (Saint-Petersburg, Russia)

) State Institution of Health Service Saint Petersburg Rehabilitative Centre of Pediatric Trauma and Orthopaedics
“Ogonyok’, Saint-Petersburg, Russia

2 Institute of experimental medicine of the North West Branch of the Russian Academy of Medical Sciences, Saint-
Petersburg, Russia

E-mail: htv80@mail.ru

The features of neurohumoral regulation in children with right and left-scoliosis. With left-
-sided scoliosis in serum have higher levels of oxytocin than in right-sided scoliosis. The ratio of
vasopressin to oxytocin in children depends on the degree and severity of scoliosis.

Introduction

Movement disorders of central origin, stroke due to ischemia or injuries alter tonic muscle
reaction is usually preferably at the same side.

These movement disorders accompanied by synthesis in the hypothalamic-pituitary
system and release into the cerebrospinal fluid and blood of bioactive peptide substances.
Abnormalities in the muscle of the right extremities accompanied by arginine vasopressin syn-
thesis and by sinistral disorders reveal an increased content of oxytocin (3). Scoliosis violation
anatomical relations between the longitudinal dimensions of the bone of the spine and spinal
cord also occurs due to failure of functional regulatory units on the hypothalamic-pituitary level
(2). We hypothesized that children with right and left-scoliosis in serum are present peptide
factors causing bioassay with serum (SC) models motor disturbances on the same side as that of
the sick child, and the relationship of these factors will depend on type of scoliosis.

Aim

To identify the features of neurohumoral regulation in children with right and left-scoliosis.
Methods

Blood serum was examined in a cohort of 121 children (age from 6 to 13 years) with diagno-
sed scoliosis, 70 of them with right-and left-hand 51. Bioassay SK model (Wistar rats): analysis of
changes in EMG responses in antagonist muscles of the hind limbs in spinalizirovannoy thoracic

rats after administration of 0.1 ml SC donor in lumbar spinal cord. The level of vasopressin and
oxytocin was determine by ELISA in the serum of children (1).
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Results

The method of bioassay recipients revealed changes tonic reactions (70-150% increase
from baseline) primarily in the flexor muscles on the affected side and a violation reciprocal
value between flexor and extensor muscles on the same side as that of the donor. Also, irradia-
tion of excitation in muscle lesions in hand muscle stimulation opposite conditionally healthy
limb. Total fertility (in basis points) on 24 indicators (spontaneous and evoked EMG, reciprocity,
irradiation of excitation in muscle electrostimulation at the opposite side, etc.) depend on the
degree of abnormality of the patient and the type of flow of idiopathic scoliosis (progressive,
indolent, nonprogressive form ). In right-sided scoliosis EMG EMG-change indicators were more
pronounced than in left-sided scoliosis of the donor. The ratio of vasopressin to oxytocin in the
UK children with right scoliosis was equal to 0.439, and with left-sided scoliosis - 0,219

Discussion

Character changes in posture due to violation of the recipients of the interaction of muscle
groups under the action of neurohumoral factor donors — children with the right-and left sco-
liosis. Bioassay results indicate precedence violations side, allows define and predict the deve-
lopment of scoliosis. As with other motor disorders of central origin, revealed differences in the
groups in the level of oxytocin and vasopressin: in children with left-sided scoliosis have higher
levels of oxytocin in the blood serum than in children with right scoliosis.

Conclusion

Scoliosis in the UK children is present by neurohumoral factors peptide (vasopressin and
oxytocin). Level and the ratio of these peptides depend on lateralization of motor disorders in
scoliosis and severity of motor disorders. The data obtained should be used in the selection of
treatment strategy.

Keywords: scoliosis, vasopressin, oxytocin
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SCOLIOSIS CURVE EFFECT ON EXTERNAL RESPIRATION
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Keywords: scoliosis, external respiration

The aim of this study was to examine the scoliotic arch influence on respiratory function in
children with idiopathic scoliosis (IS).

Materials and methods

Were examined 46 patients from 11 to 18 years with IS or dysplastic scoliosis of Il - IV degre-
es without the presence of chronic respiratory diseases in case history. Patients were divided
into groups according to the degree of scoliosis as follows: a group of children with Il IS grade -
18 patients; with Ill grade - 20, with IV grade - 8 patients.

The study was carried out with the help of multifunction diagnostic complex ,Valenta®,
which possesses also the function of a spirometer. Before the start of the study were recorded
the following patients’ data: passport and diagnosis, as well as anthropometric data — height
and weight. During the study was estimated the maximum volume of air exhaled by the patient
after a full expiration expressed in liters, as well as a percentage of average calculated values for
patients with these anthropological indicators called , vital capacity of lungs” (VCL). Was also
estimated ,forced VCL” or volume of air that can be exhaled as quickly as possible in full exhala-
tion after maximal inspiration.

Results

In the group of children with the Il IS degree the minimum values for VCL and FVCL amoun-
ted to 64 and 69% with maximum — 103 and 102%. Average values — 87.8/89.1%. In patients
more often were recorded minimal deviations from the age/gender standards. Significant
reductions - less than 75% of the VCL/FVC L were noted in two patients (11% of the entire
group).

In the group of children with the Il IS degree the minimum values amounted to 48/55%
of standard, maximum — 109/109%. Average values — 85.2/86.3%, which was regarded as the
minimum deviation from the age/gender standards. Significant data reductions were observed
in four patients (20% of the entire group).

In the group of children with the IV IS degree the minimum values amounted to 45 and 44%
of standard, maximum - 96 and 113%. Average values were equal to 79.6/74.4%, which was
regarded as the minimum deviation from the age/gender standards. Significant reductions were
observed in three patients (37.5% of the entire group).
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Conclusion

Scoliosis arch affects the respiratory function of the patients worsening it. Such deteriorati-
on was clearly determined in patients with the IV IS degree.

AGE DIFFERENCES OF ULTRASOUND FEATURES OF LOWER LIMBS GERM ZONES IN
CHILDREN

Rybka Dina, Arsenev Aleksey M., Arseneva Marina S. (St. Petersburg, Russia)
Children’s Rehabilitation Center of Orthopedics and Traumatology ,Ogonyok”
St. Petersburg, Russia

E-mail: dolspb@mail.ru

Abstract

Objective is evaluation of germ zones of lower limb bones in children, especially in part of
their functional activity that is necessary for the treatment of a number of orthopedic diseases.
We studied ultrasound features of the germ zones in 124 children of both sex aged 3 to 16 years.
The obtained results show that the thickness and structure of the germ zones depend on the
age and sex of children.

Keywords: germ zones of low limbs, ultrasound diagnosis, age features.
Introduction

Ultrasonic method has been successfully applied in the diagnosis of diseases and injuries of
the musculoskeletal system. An extensive experience of the survey of the spinal column, large
and small joints, tendon-muscle structures is accumulated. The anatomical and physiological
age features of these structures are identified. At the same time, significantly less attention is
paid to ultrasound imaging of germ zones of bones. Meanwhile, the objective assessment of the
germ zones of lower limb bones in children, especially in part of their functional activity, is nece-
ssary for the treatment of a number of orthopedic diseases. Nowadays this problem in practical
medicine is solved using classical radiological diagnostic techniques (radiography, magnetic
resonance imaging, computed tomography, scintigraphy of the skeleton).

Our experience in this field has shown promising application of ultrasonic diagnostic ima-
ging of germ zones. The advantages of this method are: security, non-invasive, high information
content, accessibility for widespread use, no special requirements for the preparation of the
child to study the possibility of multiple patient studies in dynamics, safety and efficiency in the
delivery of information.
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Given the fact that the generally recognized criteria for assessing ultrasonic germ zones of
lower limb bones are missing, we performed the study to determine the ultrasound patterns of
germ zones.

Material and methods

As a diagnostic ultrasound device we used ALOKA SSD-1100 (high linear ultrasound probe
with a frequency of 7.5 MHz scanning) that allows to evaluate the structures, permeable to
X-rays: surface of the bone cortex, cartilage, tendons, ligaments, muscles.

Germ zones of the femur and tibia in all studied patients were presented as hyperechoic
plates between the metaphyseal and epiphyseal part of the bone (subchondral layer) and were
studied by two main criteria: width (mm) and ultrasound structure (density, looseness).

124 children were examined. The children were divided into six groups according to their
sex and age (Table 1).

Table 1

Age group Boys Girls

3-5 years 15 people 21 people
9-11 years 20 people 29 people
14-16 years 17 people 22 people
Results

The obtained results of the survey indicate that the width of the germ zones is rather con-
stant. At the age of 3-5 years and 9-11 years it is 2£0,3 mm. And only in children of 14-16 years
the width of the germ zones decreases in almost 2 times - 1+0,5mm. Such changes occur in
girls for 2-3 years earlier then in boys. More differences were noted by the second criterion - the
structure of the germ zones. At the age of 3-5 years the structure was not changed. At the age of
9-11 years a looseness of subchondral layer was observed. At the age of 14-16 years the structu-
re of the subchondral layer was varied (depending on the growth and the onset of puberty). If
the rates in the first and the second age group were the same for boys and girls, in the third one
they differed. The closing of germ zones in girls usually occurred earlier then in boys (Table 2).

Table 2

Age group Average width of the subchondral layer Looseness of subchondral layer
3-5 years 2,0£0,3mm Unremarkable

9-11 years 2,0+£0,3mm Increased looseness

14-16 years 1£0,5mm Various picture
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Discussion

1. Ultrasound features of germ zones differ depending on age and sex.

2. Functional activity of germ zones may be indirectly estimated by a set of ultrasound
criteria.

3. The ultrasonic method allows to evaluate the efficiency of treatment when exposed to
germ zones.

PERPECTIVE ORIGINAL ARTICLE

THE RESULTS OF THE SCREENING DIAGNOSIS OF SPINAL PATHOLOGY IN CHILDREN
THROUGH MOBILE ORTHOPAEDIC LABORATORY IN RUSSIA AND POLAND IN THE
FRAMEWORK OF INTERNATIONAL COOPERATION

Yefimov Aleksandr A., Gurinovich E.V. (Kaliningrad, Russia)
Federal State Institution Pediatric Orthopedic Sanatorium “Pionersk’, Ministry of Healthcare, Russia 89062192149,
E-mail: sanpionersk@mail.ru, ortosan@inbox.ru

In 2006 sanatorium ,Pionersk” concluded a cooperation agreement with the Voivodeship
rehabilitation hospital for children in Ameryka settlement, Poland. Within the framework of that
cooperation, as of today we have implemented 5 international projects aimed at improving the
health of children in border areas and the Kaliningrad region and Warmia and Mazury, as well
as significantly developed the two partner institutions. At the moment sanatorium “Pionersk”
and the hospital in Ameryka settlement are implementing a large-scale project,Programme for
the prevention of postural disorders and scoliosis in children from small towns and rural areas”
within Lithuania-Poland-Russia ENPI Cross-border Cooperation Programme 2007-2013. This is
rather a large-scale project in terms of the volume of survey work, reach of child population and
the number of units of equipment employed in the screenings. According to our information no
such surveys have been carried out in Russia and Poland before.

According to statistical data, over 40% of children in the Russian Federation have postural
disorders and nearly 9% - scoliosis (Sadovoy M.A. et al, 1997, 2004, Novosibirsk CRITO), accor-
ding to Professor Ulrih E.V. (,Private vertebrology’, 2006), the prevalence of idiopathic scoliosis
in the population reaches 15.3%. In Poland, 50-60% of the total child population have incorrect
posture, including scoliosis — 5.19% of child population aged 0-18 (,Prevention of postural
disorders in children and youth in the learning environment and education’, Warsaw 2009 reco-
mmendation by Prof., MD Andrzej Gerecski — national consultant in orthopedics and trauma of
the organs of movement). Taking into account the fact that the official statistics reflects morbi-
dity level based on visits to doctors, which to some extent depends on accessibility of medical
care and socio-economic conditions, we can assume that the true incidence rate is even higher.
Scoliosis is a progressive disease, but when it is diagnosed early in pre-clinical stage of develo-
pment and addressed through treatment and prevention activities the disease can be stopped
by modern healthcare. Diagnosed in later stages of its development the process becomes irre-
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versible, and in 50-75% of cases results in permanent disability (Haybulina D.H., Kazan Medical
University, 1998).

To date, in Russia and in Poland there are no government programs aimed at the reduction
of morbidity level related to diseases of the spine in children. We are experiencing an increase
in incidence rates and acceleration of growth rates of disability of the child population in Russia
and in Poland. The quality and standard of living of affected children decreases. Government
spending aimed to support people with disabilities, ensure their rehabilitation and social bene-
fits inevitably increases, whereas fewer young men of conscription age are fit for service in the
armed forces.

Therefore, a comprehensive treatment and prevention program for the prevention of
postural disorders and scoliosis among school-age children developed by the authors of the
project is justified from medical, social and economic points of view, is timely and relevant. The
comprehensiveness of the program is in the planning and implementation of 2 consecutive
interconnected modules: a diagnostic module and a treatment and prevention module with
emphasis on prevention undeservedly forgotten today, that will create sufficient conditions for
improvement of children’s health and effective prevention of child disability.

As part of the diagnostic module of the program a massive diagnostic examination of school
students of the Kaliningrad region and the region of Warmia and Mazury is currently underway.
Screening tests will cover at least 9500 people (equally split between Russia and Poland). The
main objective of the survey is the identification of spinal pathology, such as pre-clinical stages
of development of scoliosis. The survey is conducted primarily among 10-15 year-old students,
as idiopathic scoliosis is practically nonexistent in younger children, whereas at older age sco-
liosis is usually established and early screening is not expedient.

To be able to carry out the mass screenings, we have created a mobile orthopedic diagnos-
tic laboratory. The architecture of the laboratory presents a vehicle equipped with 4 units of
medical diagnostic and treatment equipment: a computer optical topograph, a plantoscope,
a stabilometric complex and an electroneuromyograph.

The diagnostic laboratory is staffed with international crews of medical personnel: an
orthopedic surgeon and a functional diagnostics doctor from Russia, two physiotherapists from
Poland and medium-level staff from the two countries. Work of the diagnostic laboratory crews
is implemented in monthly sessions: screening examinations in the course of 1 week followed
by 3 weeks of processing of the obtained statistical data. The mobile laboratory operates in the
Kaliningrad region for 1 month, which is followed by 1 month of work in Warmia and Mazury.
The overall duration of planned operation of the laboratory is 19 months. The average monthly
workload is 500 examined children (around 100 people in 1 working day at 5-day working
week). The screenings are conducted in district secondary schools.

Prior to performing the screenings we had developed and installed in sanatorium “Pionersk”
and in the hospital in Ameryka settlement a medical information system - an electronic databa-
se. It records data obtained in the course of the diagnostic examination. The capabilities of the
information system are extensive and have great potential for development in terms of diagno-
sing accompanying pathology and the possibility of constructing the functional profile of a pati-
ent. The system allows one to create statistical sampling by almost 100 parameters and present
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them in different combinations. In addition, all parameters can be chosen for target groups of
a particular age and place of residence with the possibility of rapid changes of parameters.

As part of the second (medical and preventive) module of the program, children with
pathology of the spine from the Kaliningrad region receive appointment cards to undergo
inpatient treatment at pediatric orthopedic sanatorium ,Pionersk’, and children from the
Warmian-Mazurian voivodeship - at rehabilitation hospital for children in Ameryka settlement.
The treatment is carried out at the expense of the project budget.

To date, nearly 9000 students have passed through the screenings. All data have been pro-
cessed for statistical analysis:

Table 1a
Orthopedic traumatologist no. 1 Orthopedic traumatologist no. 2
Postural disorder  Scoliosis Postural disorder  Scoliosis
Date of the Place. Overallno. % Number % Number % Number %  Number
screening of people of people of people of people of people
examined
11-15.02.13 Russia 536 14.0 75 7.8 42
11-15.03.13 Poland 421 7.6 32 16.6 70
08-12.04.13 Russia 498 16.0 80 15.6 78
20-24.05.13 Poland 540 18.9 102 1.5 8
10-14.06.13 Poland 521 12.2 64 10.1 53
09-13.09.13 Russia 472 16.1 76 309 146

07-11.10.13 Poland 629 229 144 0.0
21-25.10.13 Russia 485 28.2 137 0.4

11-15.11.13 Russia 476 14.9 71 34.8 166
09-13.12.13 Poland 524 8.2 43 29.9 157
20-24 & 31.01.14 Russia 522 40.2 210 20.9 109
17-21.02.14 Poland 579 26.3 152 0.0 0
11-14.03.14 Russia 488 13.9 68 15 74
31.03-04.04.14 Poland 534 5.9 32 329 176
21-25.04.14 Russia 487 16.1 79 238 116
19-23.05.14 Russia 682 9.1 62 8.2 56
05-11.06.14 Poland 594 17.0 101 6.57 39
Total 8988
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Table 1b

Kaliningrad region (Russia) Warmian-Mazurian voivodeship (Poland)
Total examined 4646 people 4342 people
% No. of people % No. of people
Scoliosis detected 17% 789 11,6% 503
Postural disorders detected 18,5% 858 15,4% 670

At first glance, the obtained results correlate with each other and with the data of the offi-
cial statistics. But a closer analysis of the data obtained by different doctors in the course of the
screenings returned the following results:

Table 2
Orthopedic traumatologist Orthopedic traumatologist
no. 1 no. 2

Postural Scoliosis Postural Scoliosis

disorder disorder
Date of the Place Overallno. % No.of % No.of Overallno. % No.of % No.of
screening of people people people of people people people

examined examined

11-15.02.13 Russia 536 14,0 75 7.8 42
11-15.03.13 Poland 421 7,6 32 16,6 70

08-12.04.13 Russia 498 16,0 80 156 78

20-24.05.13 Poland 540 189 102 1,5 8

10-14.06.13 Poland 521 12,2 64 10,1 53
09-13.09.13 Russia 472 16,1 76 30,9 146
07-11.10.13 Poland 629 229 144 00 0

21-25.10.13 Russia 485 282 137 04

11-15.11.13 Russia 476 14,9 71 348 166
09-13.12.13 Poland 524 8,2 43 299 157
20-24 & 31.01.14 Russia 522 40,2 210 209 109

17-21.02.14 Poland 579 263 152 00 0

11-14.03.14 Russia 488 13,9 68 15,0 74
31.03-04.04.14  Poland 534 59 32 329 176
21-25.04.14 Russia 487 16,1 79 23,8 116

19-23.05.14 Russia 682 9,1 62 82 56
05-11.06.14 Poland 594 17,0 101 6,57 39
Total 4529 21,8 988 6,5 292 4459 12,0 540 22,4 1000
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As one can see, of all the examined polulation orthopedic traumatologist no. 1 diagnoses
scoliosis in just 6.5% of cases, and postural disorders in almost 22%. Orthopedic traumatologist
no. 2 diagnoses scoliosis in 22% of cases, and postural disorders in only 12%.

Even more interesting data can be observed after analyzing separately the screening results
obtained by different doctors for the Kaliningrad region and for Poland:

Table 3

Russia Orthopedic traumatologist no. 1 Orthopedic traumatologist no. 2
Postural Scoliosis Postural Scoliosis
disorder disorder

Date of the Overallno. % No.of % No.of Overallno. % No.of % No. of

screening of people people people of people people people

examined examined

11-15.02.13 536 14,0 75 7,8 42

08-12.04.13 498 16,0 80 15,6 78

09-13.09.13 472 16,1 76 30,9 146

21-25.10.13 485 28,2 137 04 2

11-15.11.13 476 14,9 71 34,8 166

20-24 & 31.01.14 522 40,2 210 20,9 109

11-14.03.14 488 13,9 68 15,0 74

21-25.04.14 487 16,1 79 238 116

19-23.05.14 682 9,1 62 8.2 56

2187 22,4 489 11,2 245 2459 150 369 22,1 544

Total number
of people with
pathology of
the spine

734 people or 33,6% 913 people or 37,1%

After analysis of the obtained data it was found that in the course of the screenings orthope-
dic traumatologist no. 1 was guided by the accepted standard of diagnosis of scoliosis — frontal
curvature in excess of 100Cobb. All cases of up to 100Cobb were qualified as postural disorders,
whereas those of over 100Cobb - as scoliosis.

Orthopedic traumatologist no. 2 was oriented towards the earliest possible diagnosis of
scoliosis and cases of a 3-plane deformation of the spinal column, even with the frontal arc of
less than 100Cobb were diagnosed as scoliosis. He interpreted such cases as a pre- or subclinical
stage of development of scoliosis. Accordingly, all cases with frontal curvature of up to 100Cobb
with no 3-plane deformation of the spinal column were diagnosed by him as postural disorder.

We can say that orthopedic traumatologist no. 1 is inherently for under-diagnosis, whereas
orthopedic traumatologist no. 2 is in favor of overdiagnosis.

We do not insist on our findings and assumptions, and only describe what and how happe-
ned within our organization internally, and how we tried to handle this.
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Table 4

Poland Orthopedic traumatologist no. 1 Orthopedic traumatologist no. 2
Postural Scoliosis Postural Scoliosis
disorder disorder

Date of the Overallno. %  No.of %  No.of Overallno. %  No.of %  No.of

screening of people people people of people people people

examined examined

11-15.03.13 421 7,6 32 16,6 70

20-24.05.13 540 18,9 102 1,5 8

10-14.06.13 521 12,2 64 10,1 53

07-11.10.13 629 22,9 144 0 0

09-13.12.13 524 8,2 43 29,9 157

17-21.02.14 579 26,3 152 0 0

31.03-04.04.14 534 5.9 32 329 176

05-11.06.14 594 17,0 101 6,57 39

2342 21,3 499 2,0 a7 2000 8,6 171 22,8 456

Total number
of people with
pathology of
the spine

546 people or 23,3% 627 people or 31,4%

Despite the fact that the obtained data are the data of the screenings, while the final diagno-
sis is made at the point of admission of the child for inpatient treatment through R-diagnostics,
preliminary analysis of the data allows us to draw some conclusions:

1. The actual prevalence rate for scoliosis is greater than that reflected in statistical data.
The situation in the Kaliningrad region is worse than in Warmia and Mazury. In order to
prevent further deterioration of the situation it is necessary to continue the launched
comprehensive intervention program involving public and private funds, and to extra-
polate the lessons learned to other regions of the Russian Federation.

2. During the screening diagnostics the preliminary diagnosis made by the orthopedic
traumatologist largely depends on his/her subjective assessment. Interpretation of the
same problem by different specialists may result in different outcomes for a particular
patient. It is essential to minimize the subjective component of a physician’s work throu-
gh the development of unified forms of screenings, standardization of application of
the diagnostic equipment, and approval of the algorithms of screening diagnostics. This
needs to be performed with the fullest possible involvement of the medical community.

3. As of today, we have developed a piece of medical computer software that allows one to
solve almost all of the above problems and standardize processes. And by analogy with
the above we can offer standardization of diagnostic and treatment processes not only
in traumatology and orthopedics, but also in other branches of medicine.
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SO-CALLED IDIOPATHIC SCOLIOSIS. BIOMECHANICAL AETIOLOGY. NEW
CLASSIFICATION. TREATMENT AND PROPHYLAXIS

Karski Tomasz", Karski Jacek? (Lublin, Poland)
" Vincent Pol University in Lublin, Poland, tmkarski@gmail.com
2 Paediatric Orthopaedic and Rehabilitation Department of Medical University in Lublin, Poland, jkarski@vp.pl

Introduction

The biomechanical aetiology of so-called idiopathic scoliosis called AlS is described in
Polish, English, German and in Spanish Journals in years 1995 — 2007 (T. Karski) and presented
since 1995 in many Congresses and Symposia.

Material

In 2012 the whole material gathered 1950 cases. Patients were 2 to 60 years old. Explanation
of biomechanical aetiology of scoliosis in points. (1) “Syndrome of contractures” [SofC]
(Siebenersyndrom) according to Prof.Hans Mau. In 2006 called also “Syndrome of Contractures
and Deformities” (SofCD - T. Karski and J. Karski) because to the seven contractures (H. Mau) we
added the extensive varus deformity of shank also connected with the “foetus period of life”. (2)
Asymmetry in movement of hips connected with SofCD. In all scoliosis children the adduction
of right hip is limited (smaller than in left hip — examination in straight position of hip joint). In
some children there is even abduction contracture of right hip, plus external rotation and flexion
contracture (see later - in | epg). (3) Influence on spine comes by walking (gait) and because of
habit of permanent standing ‘at ease’on the right leg. (4) Every type of scoliosis starts to develop
in 2 - 3 year of life of children.

New classification as important information for physiotherapy. There are three groups and
four types of scoliosis (T. Karski 2001 — 2004). (1) “S” | etiopathological (epg) scoliosis. Double
curves. Influenced by the “gait” and the permanent “standing at ease on the right leg”. Stiff spine.
3D. Progression. (2A) “C”" II/A epg scoliosis. Influenced by the permanent “standing at ease on
the right leg”. One curve. Flexible spine. 1D. No or slight progression. (2B) “S” II/B epg scoliosis.
Influenced by the permanent “standing at ease on the right leg’, plus - laxity of joints or/and
incorrect exercises in previous treatment. Flexible spine. 2D or mix. Moderate progression. (3)
“I"1ll epg scoliosis. Influenced by the “gait” only. Stiff spine. No curves or small. No progression.

Physiotherapy

All previous extensions, its mean “muscles strengthening exercises” were incorrect and
caused only bigger curves and made more stiff spine. Because of this the orthopaedic surgeon
used to speak about “Natural History of Scoliosis”. All stretching exercises for spine and hips are
proper for treatment and for prophylaxis. They lead to symmetry of movements and symmetry
of function.
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Conclusions

(1) All scientists and all Institutions engaged with scoliosis should learn about “biomechani-
cal reasons in development of scoliosis”. (2) All orthopaedic surgeons, rehabilitations and phys-
iotherapists should be introduced to the new conception of treatment and of causal prophylaxis
in children with so-called idiopathic scoliosis on own material in own countries.

Key words: idiopathic scoliosis, biomechanical aetiology, new classification, treatment,
prophylaxis
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RISK GROUP OF AIS IS THE KEY TO ITS PROPHYLAXIS

Dudin Mikhail, Pinchuk Dmitry, Pechersky Viktor, Avaliany Tatyana, Khaymina Tatyana (St. Petersburg, Russia)
Children’s Rehabilitation Center of Orthopedics and Traumatology ,Ogonyok’, St. Petersburg, Russia
e-mail: ogonek@zdrav.spb.ru

Introduction

One of the fundamental properties of typical AlS is its monomorphism. The C-shaped scolio-
sis is a “pure” 3D deformation, while S-shaped form consists of two 3D curves, etc. Mathematical
modeling has shown a steady sequence of forming units of 3D deformation. Real clinical mani-
festations in the initial period of development of typical AlS are identical to changes, predicted
by mathematical modeling on the basis of identified consistent patterns.

Objectives

To define the sequence of clinical symptoms and their importance in the transition of
a healthy spinal column to ,scoliotic” one, that will determine criteria for risk group. It allows us
to develop a treatment at the preclinical stage of typical AlS, that is the basis for its prophylaxis.

Material and Methods

During 2012-2013 we observed 600 children of both sexes, aged 9 to 13 years, residing in
one settlement. The group included children without signs of AIS. During this period physical
and instrumental examination of all these children were carried out every 8-12 months. The
instrumental examination included: CDOT, EMG, stabilometry and immunoferment analysis of
of neuropeptides (oxytocin and arginine-8-vasopressine) level, as posture asymmetry factor.
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Results

1. The following sequence of clinical symptoms at risk group of typical AIS was defined:
normal spine — flat-back (sagittal plane) — flat-back + torsion of all trunk from spine
lumbar zone (the first stage of horizontal plane). It is the pre-clinical development of the
typical AlS (risk group of typical AlS).

But “flat-back + torsion of spine lumbar zone” leads to detorsion of the shoulder girdle or

upper part of the trunk (the second stage of horizontal plane). The projection of the spinal

canal is straight (not deformed), while in the column of vertebral bodies can be seen two

“anticircuits” (opposite direction twisting), which finish the emergence of 3D deformation. It

is the beginning of the clinical development of the typical AlS.

2. The obtained data of instrumental examinations were completely identical to described
above sequence of clinical symptoms. The greatest interest was aroused by the results of
neuropeptides investigation. The altering of their levels was observed even at the end of
flat-back formation.

Conclusion

On the basis of obtained data the complex of therapeutical interventions was created to
prevent typical AIS. Currently the clinical testing of this complex s carried out in a representative
group of the child population and preliminary results (only for 2013) are encouraging.

ECHOGRAPHIC PECULIARITIES OF THE GROWING ZONES OF HUMERUS, FEMUR AND
TIBIA IN DIFFERENT AGE OF CHILDREN

Akizhanova Irina, Kassenova Madina, Svetlichnaya Snezhanna (Almaty, Kazakhstan)

Department of radiological and functional diagnostics,, Institute of postgraduate education, Asfendiyarov Kazakh
National Medical University, Almaty, Kazakhstan

E-mail: ak.ir_ortoped@mail.ru

This pilot study reflects the results of the ultrasound examination of the musculoskeletal
system (MSS): the epiphyses of the shoulder, hip, and tibias of healthy 125 children of various
age from 1 month to 18 years. Echographic features of the growing zones of the limb’s bones in
children of different age from position of histological concept of the structure of epimetaphys-
eal areas of the skeleton are identified, and ultrasound characteristics of the different layers of
the growth zones are given.
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The aim

Determine the echographic age peculiarities of the growing zones of limbs in children from
position of histological concept of the structure of epimetaphyseal areas of the skeleton.

Materials and methods

The study was conducted by the regulations of the ethics committee, providing guarantee
for ethnicity of research and maximum safety for the participants, includes analysis of echo-
grams of growth zones of shoulder’s proximal epiphysis, hip’s proximal and distal epiphysis and
tibias's proximal epiphysis of 425 children of various age from 1 month to 18 years. All patients
were divided into 5 groups according to the stages of skeletal ossification by Sadofyeva V.I. [5]:

the first group - children under 1 year old -135 patients;

the second group - children aged from 1 to 5 years old — 88 patients;
the third group - children aged from 5 to 10 years old - 32 patients;
the fourth group - children aged from 10 to 15 years old — 70patients;
the fifth group - children aged from 15 to 18 years old - 100 patients.

According to all echograms of the shoulder, hip and knee joints in all age groups at the same
echogenicity and ultrasound were let in the following structures: fibrous cartilage, joint capsule,
perichondrium, intermuscular fascia, ligaments.

Results of research and conclusions

On the contrary, the epiphyses with adjacent metaphysis were areas with varying echo-
characteristics not only among the five proposed groups, but also directly to the ,inside” age
groups. We refer the complex ,growth zone” as we believe should be also included the secon-
dary center of ossification and its surrounding epiphyseal cartilage, and also a layer of growth
plate where mature and growing bone is remodeled.

This new ultrasound concept of visualization on epimetaphyseal area where the hypertro-
phic zone of cartilage component without radiation exposure is the most vulnerable part of the
growth zone has a distinct clinical significance. We consider the epiphysis including the ossifi-
cation nucleus, epiphyseal cartilage and growth plate over a long period from birth until ossi-
fication is being a,growth area” and its growth is due to two areas : 1) the vascularized area of
cartilage, which is responsible for the growth “inside the join” and 2) the epiphyseal plate which
is responsible for bone growth in length. Using this new ultrasound concept can give important
criteria of the growth zone and beginning of synostosis in epimetaphyseal and apophyseal
growth zones of the limb’s bones in children without radiation exposure. In this connection, we
consider it reasonable and promising further research in this area.
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ULTRASOUND VISUALIZATIONS OF PATHOMORPHOLOGIC CHANGES IN JOINTS OF
PATIENTS WITH RHEUMATIC DISEASES

Akizhanova Irina, Artykbayeva A.R. (Almaty, Kazakhstan)

Department of radiology and functional diagnostics, Institute of postgraduate education, Asfendiyarov Kazakh National
Medical University, Almaty, Kazakhstan

E-mail: ak.ir_ortoped@mail.ru

Key words: ultrasound, rheumatic diseases, rheumatoid arthritis, ultrasonic protocols,
screening technology, joints

Aims & Objectives

The aim to optimize the musculoskeletal ultrasound of upper and lower extremities for
rheumatologists, and to leads to faster diagnoses in different rheumatic diseases for quicker
initiation of early treatment.

Patients and Methods

Our own patented ultrasonic screening technology to study joints of the upper and lower
extremities — “MSS -FAST - rheuma - 12 steps” was performed in 1455 patients at the age from
15 to 68 during the period from 2007 to 2013.This patients were with early arthritis, they had
inflammation of the different joints. Ultrasonography (US) of the musculoskeletal system (MSS)
have done in B-mode on the multifunctional US-diagnostic high class system Voluson 730 PRO
(“Kretz" Austria) with a multi-frequency transducer 5-12 MHz and 10-12 MHz, on US-scanner
SSI-1000 SonoScape Company (transducer L742), on US-scanner “SONOACE-8000 SE"“MEDISON”
company. Application of portable SSI-I000 US-scanner (SonoScape Company) with applying
transducer L742 made it possible to implement US of joint of patients who was “on the bed".

A determination of sensitivity and specificity for all patients has not donein ourresearch
report due to the fact that the momentary MRI more than 2-large joints of the extremities at the
individual patients not routinely performed.

The object of the study were periarticular tissues, capsule, synovium, synovial fluid, articular
cartilage and subchondral bone of shoulder, elbow, wrist, metacarpophalangeal (MCP) joints,
hip, knee, ankle, metatarsalphalangeal joints. In order to create comfortable conditions for the
patient and to optimize the ultrasound examination this proposed protocol involves study of
a patient in a caudal direction of ,top-down®, with the starts the scanning from the position of
the patient sits on the bed, then the back, then to the abdomen. All scans of contralateral side
are displayed on the double screen, on the first field - right sonogram scans, on the second
field - left sonogram scans.
® First step (scan) - a longitudinal scan of the of shoulder joints for visualization subacromial

space and subdeltoid bursa, at the beginning of examination a patient initially sits on the

bed, arms down along the body. After that the transducer is moved distally.
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® Second step (scan) — a longitudinal scan of the olecranon for visualization of the olecranon-
bursa.

® Third step (scan) - a longitudinal scan of theradiocarpal joints (Fig. 1).

® Fourth step (scan) - a longitudinal scan Il metacarpophalangeal (MCP) joints to produce
images of heads Il metacarpal bones, the most presentable localization of the pathological
process in RA.

® Fifth step (scan) — a longitudinal scan of the hip joint for the visualization of the bony rim,
bony roof, cartilageroof, neck space, due to the frequent complaints of patients on pain in
this area

® Sixth step (scan) - a longitudinal projection of the knee (Fig. 2) - is investigated because
there are frequent clinical manifestation in this area in patients with rheumatic diseases —
arthritis, synovitis of the knee

® Seventh step (scan) — a transverse scan of the knee, the transducer is located above the
superior pole of the patella

® Eighth step (scan) - obliquely transverse scan of the knee for visualization of the medial
meniscus of the right and left knee

® Ninth step (scan) — a longitudinal scan of the ankle joints. A transducer is transferred distally,
this longitudinal scans performed along the median line of ankle joints

® Tenth step (scan) — a longitudinal scanl metatarsophalangeal joints (Fig. 3). These scans are
included in US-screening due to pathognomonic of joint involvement in gout

® Eleventh step (scan) - a longitudinal scan of the medial meniscus posterior horn of the knee.

® Twelfth step (scan) - a longitudinal scan of the Achilles tendonis included in the screening
due to the commonly observed Achill-bursitis in rheumatic patients.

Time of evaluation varied from 15 to 30 min and increased with the degree of the dise-
ase. According to the research, is made a determination about all findings during ultrasound
screening, preliminary nosological form is established considering patterns and evaluation of
the joints involved. Also allocated the area with the most expressed exudative components,
subsequently scanning the area is to be used for monitoring rheumatic process the patient with
therapy.

Results

The most significant ultrasound patterns included the presence of a pathological effusion,
intra-articular chondral bodies, tophi, erosion, pathologicalhypervascularization.

A formal RA diagnosis was made owing toultrasound scoring systems ofultrasound patterns
before laboratory issues in 41 patients - 2.8% from all patients.A formal goal diagnosiswas made
before laboratory issuesowing to the visualization of fluid hyperechoic inclusion in the periarti-
cular tissues (tophus) of the | metatarsophalangeal in 38 patients - 2,6% from all patients. The
degree of protrusion of the medial meniscus is perfect to detect the degree of the osteoarthritis
in 989 patients — 67% from all patients.The visualization of fluid in the neck space at the lon-
gitudinal scan of the hip joint helped for early detecting aseptic necrosis of head femur in 18
patients with pain in the knees - 1,2% from all patients.
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A longitudinal scan of the of shoulder joints detected abnormalities at these sites such of
the rotator cuff tears in 6 patients — 0,41%from all patients. After that this patient were need
for surgery for arthroscopic versus open repair, subacromion impingement was in 16 patients —
1,09%, bursitis was in 14 patients 0,96%, but more often we detected loss the rotator cuff suba-
cromion ) interval in 568 patients- 39,03% from all patients.

The visualization only of fluid in theretropatelar spice without other ultrasound patterns was
in 160 patients — 10,9% from all patients, but it was provided that an objective criteria report
about the status the musculoskeletal system of this patient.

As a reference method for some patients was performed MRI of 796 joints: knee, hip, wrist,
and the ultrasound findings were confirmed in 784 cases (98,4%) from all performed MRI.

Conclusion

The different main criteria have been widely described in this protocol “MSS FAST - rheu-
ma - 12 steps” This tool provides more comprehensive information about different arthritis,
connective tissue diseases and RA. At suspicion on rheumatic disease protocol “MSS FAST -
rheuma - 12 steps” has allowed the radiologist to focus on main ultrasound scans and patterns,
pathognomonic for different rheumatic diseases and demonstrate ultrasound scoring systems
of ultrasound patterns, not only ultrasound scoring systems of synovitis (GLOSS). The proposed
ultrasound screening of joints and periarticular soft tissues of the musculoskeletal system allows
to quickly visualize ,control points” provide an objective criteria report about the status the
musculoskeletal system of the patient, to determine the activity of the inflammatory process, to
establish a differential diagnosis. The next stage of US may be stage the most carefully multiply
scanning or monitoring of joints and periarticular soft tissuesor MRI.
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Kozlowski Kazimierz” (Prague, Czech Republic, Sydney, Australia)
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Ambulant Centre for defects of Locomotor apparatus, |.I.c., Prague, Czech Republic
2)

Pediatric Dpt., University Hospital Motol, Prague, Czech Republic

Faculty of Medical Studies, West Bohemia University, Pilsner, Czech Republic
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Genetic department OlSanska 7, Prague, Czech Republic

ESME l.l.c., Prague, Czech Republic

Radiological Department of Westmead NSW 2145, Sydney, Australia

E-mail: ambul_centrum@volny.cz

3)
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5)

6)
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The lecture summarizes longstanding experience of the authors with comprehensive
treatment and care for the Genetic Skeletal Disorders (GSD). The authors are familiar so with
treatment of bone metabolic disorders as with common reconstructive orthopaedic surgical
procedures orthotic therapy and prosthetic fitting of disabled children and adults.

GSD are distinguished as Primary Skeletal Dysplasias (SD) resulting from mutated genes that
are expressed in chondro-osseous tissue and Secondary SD that are caused by abnormalities
of extraosseous factors with secondary effects on skeletal system i.e. metabolic, enzymatic and
hormonal disorders. Incidence is estimated 0.30 — 0.45 per 1000 live birth.

The final shape of skeleton of GSD patients is consequence of genetic defects, mechanical
stimuli and functional adaptation of bones (according to Utah paradigma defined by H. Frost
in 1994). Skeletal and joint deformities are pathognomonic symptoms for concrete GSD which
lead to biomechanically severe deformities of skeleton with consequence of premature osteoar-
thritis, spondylarthritis and osteoporosis and/or osteosclerosis.

Symptomatic treatment of skeletal dysplastic deformities in childhood is early correction of
both bone deformities and joint contractures (by physiotherapy, bracing, surgical procedures,
prosthetic fittings etc.) with the aim to achieve an optimal growth, function of joints and spine
and the anatomical shape and structure of the skeleton. Last but not least goal of comprehen-
sive treatment is to correct bone metabolism (using calciotropic drugs) and biomechanical
properties of the skeleton and to reach an individually ideal peak bone mass in adulthood.

Credo of the authors is the biomechanical aspects of orthotic and surgical treatment and
physiotherapy. Some results of comprehensive treatment are demonstrated as concise case
reports.

Key words: genetic skeletal disorders, diagnosis, comprehensive treatment

372 16t Prague-Sydney-Lublin-St. Petersburg



COMPARISON OF POSTURAL CONTROL IN UNILATERAL STANCE BETWEEN HEALTHY
CONTROL AND PATIENTS WITH LUMBAR DISC HERNIATION AND DEGENERATIVE
LUMBAR SPONDYLOLISTHESIS BEFORE AND AFTER LUMBAR POSTERIOR FUSION

Kolesnichenko Vera, Litvinenko Konstantin, Ma Cong (Kharkov, Ukraine)
SI“Sytenko Institute of Spine and Joint Pathology

National Academy of Medical Sciences of Ukraine’, Kharkov, Ukraine
E-mail: veakol@rambler.ru

Objectives

1. examine postural sway in healthy control and patients with lumbar disc herniation and
degenerative lumbar spondylolisthesis before surgery;

2. study the effect of lumbar posterior fusion, correcting the spine sagittal contour, on the
postural sway in patients with lumbar disc herniation and degenerative lumbar spondy-
lolisthesis in the early and long-term follow-up.

Methods

Group B - 42 patients with lumbar disc herniation aged 20-40 years (mean age 33,4+4,8
years), group C — 10 patients with lumbar degenerative spondylolisthesis L4 with small (1-2)
degrees at the age of 46-65 years (55,4+7,8 years); a comparison group A - 30 healthy volunteers
aged 20-30 years (22,4 + 2,6 years). All patients had unilateral sciatica. Patients were examined
before and after 3 months, 6 months, 1 year or more after surgery with a mean follow-up of 1,2 +
0,8 years (6 months - 2 years). All patients was made lumbar posterior fusion L4-L5-S1 and L5-S1
segments (n=32 and n=20 respectively) using transpedicle constructions in the SI “Sytenko
Institute of Spine and Joint Pathology NAMS” vertebropogy clinic.

Subjects performed unilateral stance tasks on a force plate. Three repetitions of a 10 s unila-
teral stance test were performed on each leg. Postural sway amplitude was determined.

Results and discussion

Before surgery in both groups B and C magnitude of the lumbar lordosis (LL) and the sacral
slope (SS) were significantly less compared to volunteers in group A (p <0,001). The maximum
amplitude of the postural sway was observed in the group B while relying on the pace with
the sciatica pain, and in patients of the group C, while relying on the intact leg (p <0,01 and
p <0,05, respectively). 3 months later after surgery in both groups B and C were significantly
increased depth of lumbar lordosis (p <0,05), and a statistically significant decrease in the
degree of sacrum verticalization (p <0,05) compared with these same parameters preoperati-
vely. However, after operation GLL and SS values in each of the patients group remained lower
than normal. There were no significant changes in the parameters of unilateral postural sway in
groups B and C on postoperatively.
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In the preoperative period in patients with lumbar disc herniation and degenerative lumbar
spondylolisthesis revealed spinal-pelvic imbalance, as well as the change of postural control
impaired. After posterior instrumental lumbar fusion improving the spinal sagittal alignment
was not accompanied by the restoration of postural control. Therefore the functional outcome
in these patients at the stages surgical treatment characterized by the imbalance and energy-
-intensive of vertical posture regulation mechanisms.

Keywords: postural control, unilateral stance, posterior instrumental lumbar fusion, the
spine sagittal contour.

CONSERVATIVE TREATMENT EFFECT ON AIS PROGRESSION

Pugacheva Natalya (St. Petersburg, Russia)
Children’s Rehabilitation Center of Orthopedics and Traumatology ,Ogonyok”
St. Petersburg, Russia

The new approach to conservative treatment of adolescent idiopathic scoliosis (AIS) in
children was developed. It is composed of Schroth-Weiss program, apparatus physiotherapy
and Chéneau brace. The long-term treatment results of 91 patients with a high risk of deformity
progression were analyzed. The analysis of 91 patient’s treatment results with a high risk of
deformity progression has been carried out. The positive results suggest that early beginning
of comprehensive treatment significantly reduces the probability of deformity progression and
decrease the symptoms of the disease.

Key words: Idiopathic scoliosis, Schroth-Weiss “Best practice” program, Chéneau brace,
conservative treatment.

ANTERIOR CERVICAL DISCECTOMY FOR ONE- AND TWO-LEVEL CERVICAL DISC
DISEASE: THE EFFECT OF ANTERIOR PLATING

AlamEldin Mohamed (Sohag, Egypt)
Sohag faculty of medicine, Sohag, Egypt

Over a 5-year period, 60 patients with cervical spondylotic myelopathy were treated surgi-
cally with a one or two-level anterior cervical discectomy and fusion. 36 patients had cervical
plates, whereas 24 had fusions with no plates. The followup period ranged from 16 to 40 months
Clinical and radiographic follow-up data were obtained. The pseudarthrosis rates were 4% for

374 16t Prague-Sydney-Lublin-St. Petersburg



patients with plating and 12% for patients with no plating.. There was no statistically significant
correlation between pseudarthrosis and gender, age, level of surgery., the plating procedure
resulted in preserving overall lordosis.Accelerated degenerative changes at the levels adjacent
to fusion were seen in 12% of patients with plating compared to 9% in patients without plating.
According to Odom,s criteria the overall result was excellent to good in 95% of patifnts with
plating compared to 75% in patients without plating.

Conclusions

The addition of plate fixation for one and two-level anterior cervical discectomy and fusion
is a safe procedure and does not result in higher complication rates. The use of plate fixation
successfully maintains cervical spine alignment. Patients treated with cervical plating had ove-
rall better results when compared with those of patients treated without cervical plates.

Keywords: cervical spondylotic myelopathy, cervical discectomy, anterior plating

STUDY OF PHOTODYNAMIC IMPACT ON GROWTH PLATES OF LONG TUBULAR BONES
IN GROWING ANIMALS

Shashko Aleksey, Kurchenko Sergey (St. Petersburg, Russia)

Children’s Rehabilitation Center of Orthopedics and Traumatology ,Ogonyok’, St. Petersburg, Russia
E-mail: shravan@mail.ru

Address: St. Petersburg, Strelna, Sankt-Peterburgskoye shosse 101

Introduction

The photodynamic impact (PDI) is based on the combination of laser irradiation and pho-
tosensitizers (PS). PS can accumulate selectively in intensively proliferating tissues and have
selective sensitivity to certain light wavelengths of the optical range. The absorption of light
quanta of PS molecules in the presence of oxygen leads to a photochemical reaction, resulting
in a triplet molecular oxygen transformation into a singlet one, as well as a large amount of
highly active radicals arising, that cause to necrosis and apoptosis of target cells.

PDlis able to supress tissues proliferating. It is used in treatment of cancer, as well as juvenile
arthritis and degenerative diseases in children and adolescents. As shown earlier in the study of
histological preparations, PDI on the growth plates of bones (which are tissues with high prolife-
rative activity) causes their decreasing and reducing of the chondrocytes total number in them.
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Objectives

This research is devoted to the studying of the effects of PDI on growth plates at a macrosco-
pic level by measuring the dynamics of growth of long bones of growing animals. The aim of this
study is to prove that PDI with a transcutaneous administration of PS to the area of the growth
plates inhibits the growth of long bones in growing animals.

Material and methods

70 rats (males and females) were subjected to the single procedure of PDI on the knee joints
area with transcutaneous PS (Chlorine-E6) administration in the age of 4, 4.5, 5, 5.5, 6, 7 and 8
months (10 in each age). The weight, body length and the length of the thighs and shanks (on
radiographs at standard conditions) of all the animals were measured before the experiment
and until the age of 8.5 months with an interval of 2 weeks. The results were compared with
similar measurements of animals of the same age who were not exposed to PDI.

Results

Comparison of the results convinced that the animals of the experimental group showed
a slowdown in the hips and legs for 1.5 months after PDI, followed reclaimed normal growth.

Conclusion

Thus PDI with a transcutaneous administration of PS to the area of the growth plates inhibits
the growth of long bones in growing animals. The obtained results allow to expect a similar
effect after PDI on the growth plates of the vertebral bodies, which offers the prospect of
managing the growth of the spinal column at the AlS.

Keywords: PhotoditazinR, Chlorine E6, laser, chondrocytes, photosensitizer, growth

ASYMMETRICAL LIMB GROWTH IN A PATIENT WITH CURTIUS SYNDROME:
A CASE STUDY

Arsenev Aleksey, Khaymina Tatyana, Dudin Mikhail (Saint-Petersburg, Russia)
Children’s Rehabilitation Center of Orthopedics and Traumatology ,Ogonyok”
St. Petersburg, Russia

E-mail: stivamat@rambler.ru

A patient with Curtius syndrome has been under our supervision for 8 years. The main
clinical manifestation is progressive unilateral hemihypertrophy and the leading orthopedic
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defect — different length of the lower extremities. At the time of initial treatment in our Center
the child’s age was 8 months. Observation time - 8 years.

Keywords: Curtius syndrome, hemihypertrophy, lower extremities different length.
Introduction

Curtius syndrome is a rare genetic abnormality, first described in 1925 by German physici-
an F. Curtius. Type of inheritance is unknown. Frequency in the population is not defined. The
disease is characterized by the following clinical manifestations: one-half face local hypertrophy
(mainly the upper jaw) or a separate limb’s segment huge growth, endocrine disorders. The
hypodontia, underdevelopment of tooth enamel and syndactyly (1) can be also observed. The
leading clinical manifestation of the syndrome observed in the patient was a progressing uni-
lateral hemihypertrophy, to the maximum manifested in the lower extremities. The child was
born in the first pregnancy, childbirth term by cesarean section (indication of the mother), birth
weight - 4190 grams, length — 54 cm. The left-sided hemihypertrophy and the difference in legs’
length about 1-2cm were marked at birth. The first stated diagnose — Wiedemann - Beckwith
syndrome, which in the follow-up course was changed to Curtius syndrome.

At the time of initial treatment in our Center the child’s age was 8 months. The difference
in legs’length — 2.5 cm, the volume difference between the left and the right thigh was 4cm, in
shin — 2.cm. Thus, rapid hemihypertrophy progression, along with the overall growth of the child
(+19cm) was observed for eight postnatal months.

Material and methods

An individual treatment plan was carried out for the patient: magnetic therapy to inhibit the
functional activity of the germ zones ingiant, limb and stimulation in the other one - lagging
behind in growth (2), procedures to improve blood flow in germ zones of a short limb, dosed
cuff axial traction of a short limb at the time of the day and partly night sleep, asymmetric dif-
ferentiated massage, exercise and restorative therapy. As diagnostic techniques were applied
anthropometry and radiography. The obtained results were subjected to statistical processing
and mathematical modeling.

Results

As it has been already noted, the leading and most clinically significant manifestation of the
syndrome was the difference in length of the lower extremities progressing. Therefore, the main
objectives of supervision of the patient were:

1. To stop the progression in the length difference of the lower extremities.

2. To insure adequate compensation to the already existing defect by using orthopedic

shoes.
. To prevent the spinal column deformation.
4. To inhibit/decrease the growth difference in limbs’ volume.

w
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An individual plan of treatment and observation was created for the patient. It consisted of
several components: selective magnetic therapy to inhibit the functional activity of the germ
zones of a ,giant” limb (Patent RF N2 2212258, 28.11.2001), the procedures/manipulation tre-
atment/ to improve blood flow in germ zones of a short limb, based on the Gueter-Volkmann
law, dosed axial cuff traction of a short limb in the daytime and partly during night's sleep, the
asymmetric differentiated massage, exercise and restorative therapy. During the observation
period the patient has already received more than 20 of such courses (up to 4 - 5 times a year).

Discussion

In mathematical modeling of the defect’s slew rate, along with the case history (at birth the
difference — 1cm, in 8 months - 2.5 cm), the expected difference in the length of the lower limbs
was evaluated in more than 7cm.

As a result of therapeutic interventions it became possible to ,slow down” the left-sided
hemihypertrophy progression and for the present moment the difference in lower extremities
length is 5cm (the increase is not more than 2.5 cm for 7 years, with a general increase in growth
during the period — more than 50 cm). The treatment course is being continued.

References
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2. ARSENEV A.V, DUDIN M.G., SOKOLOV G.V. Process for the treatment of different-sized limbs in children and
adolescents. The patent for invention number 2212258. (19) RU (11) 2212258 (13) C2 (51) IPC A61N2/00.
Date of publication of application: 28.11.2001. Published: 20.09.2003.

TEMPORARY ASYMMETRIC BLOCKING OF GROWTH PLATES IN TREATMENT OF LONG
BONE AXIS AND LENGTH DISTURBANCES IN CHILDREN.

Katakucki Jarostaw, Karski Jacek, Kandzierski Grzegorz (Lublin, Poland)
Pediatric Orthopaedic and Rehabilitation Department, Medical University of Lublin, Poland
E-mail: jkarski@vp.pl

Introduction

Incidence of excessive valgosity and varosity of axis of lower extremities in children is
constantly becoming higher. Radical increase of obesity in children and their less active, more
sitting way of life could be among reasons. Long bone osteotomies performed in children to
correct disturbances of axis of extremities require prolonged cast immobilisation and absence
from school activities. Temporary asymmetric blocking of growth plates on the other hand,
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allows controlled monitoring of axis correction without necessity to change child’s normal daily
habits.

Aim

The aim of the paper is to present outcomes of temporary asymmetric blocking of growth
plates in treatment of children with excessive valgosity, varosity or leg length discrepancy.

Methods and material

Metaizeau method in children above 12 year of life, and ,8-plate” method in younger chil-
dren are minimal invasive procedures on growth plates, protecting from increase of deformity,
and still leaving place for bone osteotomies in future.

For the last 5 years we have introduced procedures of temporary asymmetric blocking of
growth plates in treatment of long bone axis and length disturbances in children. In the period
2010-03.2014 96 patients, aged from 8 to 15 years, underwent such treatment. 155 lower extre-
mities have been treated: 116 with excessive valgosity and 13 with excessive varosity and 26
lower extremities with length discrepancy.

The group of children with axis disturbances comprised of: bilateral valgosity in 53 patients,
one-sided valgosity in 10 patients, bilateral varosity in 6 patients and 1 patient with varosity of
one lower extremity. Average value of valgosity before treatment was 14° (10° - 25°) in girls and
13°(8° - 20°) in boys.

The group of children with length discrepancy comprised of: idiopathic discrepancy in 16
patients; post inflammatory or congenital shortening in 5 patients; post traumatic lengthening
in 4 patients; lengthening in the syndrome of one-sided overgrowth (Russell-Silver syndrome) in
one patient. Average value of discrepancy before treatment was 2,3cm (1.5¢cm - 2.9 cm).

The last group where blocking of growth plates was performer were children with axis dis-
turbances due to multiple exostoses (3 patients) and one patient with Blount diseases.

Problems and complications:

In 2 cases hypercorrection from valgosity into varosity was noted. One patient required
second procedure to correct misplaced canulated screw and one with misplaced ,8-plate”. In
one case the treatment had to be stopped and ,8-plate” was removed due to allergic reaction
and knee flexion contracture of 25°.

Results

The treatment in 68% of patients was finished with axis of lower extremities back to physio-
logical values. In girl the remaining valgosity was of 3,5° in boys 0°+. We noted 90% of good and
excellent results no matter which method of epiphysiodes was used.

After the treatment was finished in the group of children with leg length discrepancy the
final values were below 0,5 cm, giving 85% excellent results.
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In children with axis deformity due to multiple exostoses temporary asymmetric blocking
of growth plates seems a simpler and more effective method than osteotomies. Also in cases of
Blount disease the method can support axial correction after osteotomies.

Conclusions

The work presents our experience in temporary asymmetric blocking of growth plates in
treatment of long bone axis and length disturbances in children. We find these procedures high-
ly effective and safe. Guided growth procedures in children may diminish incidence of severe
deformities at adult age.

HEMI-EPIPHYSIODESIS AT THE KNEE REGION: LONG - TERM RESULTS OF AMBULANT
CENTRE FOR DEFECTS OF LOCOMOTOR APPARATUS, PRAGUE, CZ

Petrasova Sarka", Myslivec Radek":3, Zemkova Daniela” 2, Marik Ivo" % (Prague, Czech Republic)
" Ambulant Centre for Defects of Locomotor Apparatus; Prague; Czech Republic
Dept. of Paediatrics; University Hospital Motol; Prague; Czech Republic

2]

3)

Orthopaedic and Traumatology Department, Hospital Pribram, Czech Republic
Faculty of Medical Studies, West Bohemia University, Pilsner, Czech Republic
E-mail: dezem@email.cz

4

The Ambulant Centre for Defects of Locomotor Apparatus in Prague has achieved very good
results with permanent epiphysiodesis that was carried out both in cases of unequal leg length
and at deformities around the knee joint. The goal of the communication is to present our last
ten years experience with anthropometric mesurement of tibio-femoral angle, indication and
timing of the surgery and long-term results of permanent hemi-epiphysiodesis (carried out by
modified Macnicol’s method using drilling of growth physis) that was indicated to children with
deformities around the knee joint region.

Hemi-epiphysiodesis (HE) was indicated to growing children suffering from the knee joint
deformities caused by idiopathic, metabolic, neuromuscular, genetic skeletal disorders. Partial
permanent medial or lateral HE of distal femoral physis and/or proximal tibia one was done in
a cohort of 28 patients aged 10.4 — 15.95 years. Totally

were made 47 medial and 10 lateral hemi-epiphysiodesis. Average age of surgery was 13.27
+ 1.31 years. Valgosity was indicated to HE in children with both the idiopathic cases (obesity,
hypermobility) and in multiple exostoses, bone dysplasias (BD), etc. In patients with valgosity
the average T-F angle was 13.62° + 4.08° measured before surgery, the angle was normalized
to 4.4° £ 1.39°. The evaluation showed that intermalleolar distance was decreased from 8.1cm
+ 2.63cm to 0.91cm + 1.29cm. Varosity was indicated to HE in children with bone dysplasias
(achondroplasia, pseudoachondroplasia, hypophosphatemic rickets etc.). Average T-F angle in
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these cases was -13.63° + 2.29° measured before surgery, the angle was changed to -9.75° +
2.36°. Intercondylar distance was decreased from 3.38cm £ 1.25cm to 2.2cm + 1.68cm.

In the right time indicated HE results to excellent correction of tibio-femoral angle. Worse
results were gained in patients with bone dysplasias and varosity of the knee joints due to late
carrying out HE. In BD cases we begin to use so-called ,guided growth method” which uses the
special 8-plates in last two years.

The correction of the biomechanical axis of legs by HE is a mini-invasive surgical procedure
that is indicated with the aim not only to prevent premature osteoarthritis of the knee joints but
it improves the posture, walking stereotype and visual aspect, too.

Key words: Hemi-epiphysiodesis, tibio-femoral angle measurement, timing of surgery, knee
valgus/varus deformity correction

“SYNDROME OF CONTRACTURES AND DEFORMITIES” AND ITS CAUSAL INFLUENCE
IN DYSPLASIA OF HIPS, WRY NECK, BLOUNT DISEASE AND SO-CALLED IDIOPATHIC
SCOLIOSIS

Karski Jacek?, Karski Tomasz?, Katakucki Jarostaw", Okoriski Marek” (Lublin, Poland)
" Medical University of Lublin
2 Vincent Pol University in Lublin, Poland

E-mail: jkarski@vp.pl, tmkarski@gmail.com

Introduction

In orthopaedic literature most authors speak about deformity in children and problem of
pain in adults in context of “weakness of muscles, which mean - “the muscles are not enough
strong”. In our observations, the problem of deformity in children and pain in adult patients is
connected with asymmetric or symmetric shortening of soft tissues even causing contractures
of joints.

Causes of ,syndrome of contractures” (SofC). The ,syndrome of contractures” has been
described primarily by Professor Hans Mau as “Siebener [Kontrakturen] Syndrom” (syndrome of
seven contractures). This syndrome has been also described by: Hensinger, Howorth, Green &
Griffin, Dega, Vizkelety, Komprda, J. Karski, Tarczyriska & T. Karski & M. Karska. The causes of the
,SofC” are related to foetus: big weight, long body or with maternal conditions like: small belly
during pregnancy, lack of amniotic fluids (oligohydramion), “androidal” or “platypeloidal” pelvic
bone. In the asymmetric contractures of joints also CNS has influence as additional cause. The
“left sided syndrome of contractures” is more common, as a result of first position (left sided)
of foetus during pregnancy, which occurs in 85% - 95% of cephalic presentations pregnancy
(Oleszczuk).
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Clinical symptoms in the “syndrome of contractures”according to Mau are:

1. scull deformity (plagiocephaly),

2. torticollis muscularis (wry neck),

3. scoliosis infantilis (infantile scoliosis) — other than idiopathic scoliosis,

4. contracture (shortening) of adductor muscles of the left hip. Untreated contracture can
lead to development of developmental hip dysplasia (DDH acc to Klisic),

5. contracture (shortening) of abductor muscles and soft tissues of the right hip (acc to T.
Karski), described as Haltungsschwéche (“weak posture”) by Mau. With time, asymmetry
in movement causes asymmetry during gait and loading; causing so called idiopathic
scoliosis (Karski 1995-2006);

6. pelvic bone asymmetry - the oblique pelvis positioning visible during X-ray examination
for hip joint screening - [see above points 4 & 5];

7. Foot deformities — such as: pes equino-varus, pes equino-valgus, pes calcaneo-valgus.

In Lublin we also include in the “syndrome of contractures and deformities”in newborn and
babies excessive shank deformity (crura vara) which later can lead to Blount disease [T. Karski,
J. Karski and others 2006].

Material

In the years 2005 — 2013 authors examined 818 newborns and babies with signs of “syndro-
me of contractures”. The control group count 212 children presented by parents for examination,
but they were without sign of “SofC".

Syndrome of contractures and its influence on locomotors system by youth and adults. In
the lecture are presented cases of SofC with problems of (1) hip dysplasia, (2) Blount disease, (3)
wry neck (torticollis), and there are given new observations connected with (4) biomechanical
aetiology of so-called idiopathic scoliosis.

Conclusions

1) Every paediatric orthopaedic surgeon and paediatric doctor should be familiarized with
knowledge about “Syndrome of Contractures” according Prof. Hans Mau,

2) Every newborn and baby with SofC should be treated very early by proper nurseling,
proper orthopaedic devices, older children by stretching exercises to reach symmetry of
joints movements, sometimes by surgery,

3) Effective early therapy of “residual changes” in hips, in spine, in knees can look at an
effective prophylaxis of movement insufficiency of knees, hips and spine in adult age of
many people.

Key words: syndrome of contractures, dysplasia of hips, wry neck, Blount disease, idiopathic
scoliosis
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SPASTIC HIP - CLINICAL AND RADIOLOGICAL DEVELOPMENT

Okonski Marek, Karski Jacek (Lublin, Poland)
Medical University of Lublin, Poland
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Abstract was not sent.
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RADIOLOGICAL FEATURES OF BONE GROWTH OF THE PELVIS AND SPINE IN
PATIENTS WITH IDIOPATHIC SCOLIOSIS

Tesakov Dmitry K., Tesakova D.D., Beletsky A.V., Gigko-Mikhasevitch N.O. (Belarus, Minsk)
Republic Scientific-Research Center of traumatology and orthopedic surgery Belarus, Minsk
E-mail: dk-tesakov@yandex.ru

Introduction

Development of spinal deformity in patients with idiopathic scoliosis (IS) depends on the
process of bone growth.

The aim of research is to study of the activity of the bone of the pelvis and the sprout of the
spine to determine its age dynamics in patients with IS.

Materials and methods
We investigated the age dynamics of bone growth of the pelvis and spine in 2006 of the

patients who were at the age of 4-20 years and had spinal deformation in the main arc in the
frontal plane from 5 up to 168 degrees. Applied x-ray research method. The activity of the pelvic
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bone growth was evaluated by Risser-tests. The activity of bone growth of the spine was asse-
ssed by Sadofeva-tests. All tests were divided into three groups. The first group included tests
0-1ll, which characterized the active bone growth. The second group consisted of test IV that
pointed to a stabilization of bone growth. The third group consisted of test V, which demonstra-
te the completeness of the bone growth.

Results and discussion

The data obtained showed that when IS the pelvis and spine maturation in the bone behind
the 1-5 years in relation to the physiological norm. Also found that when IS the spine begins
and ends his physiological growth with a certain lag compared to the bones of the pelvis for
the term from 1 year to 3 years. The results indicate immaturity of bone growth of the pelvis
and spine as a syndrome characteristic to IS. That is possible to regard as certain osteal growth
infantilism, caused probably by general osteopeny or any other disease pathogenic specify
which is not found out yet. Determined that Risser-test should be regarded as an objective, but
indirect information which characterizes the activity of spinal growth plate in patients with IS.
For direct evaluation of activity growth in the spine with scoliosis to use this Sadofeva test. This
test allows you to objectively predict development of Pathology, as well as to determine the
proper corrective treatment and optimal terms.

Key words: Idiopathic scoliosis, spine, bone growth

THE RADIOGRAPHIC METHOD FOR EVALUATION OF AXIAL VERTEBRAL ROTATION -
PRESENTATION OF THE NEW METHOD

Cerny Pavel” 3, Marik Ivo?-3), Pallova Iveta® (Prague, Czech Republic)

" ORTOTIKA l.l.c., Prague, Czech Republic

2 Ambulant Centre for Defects of Locomotor Apparatus l.I.c., Prague, Czech Republic

3 Faculty of Medical Studies, West Bohemia University, Pilsner, Czech Republic
E-mail: pavel@ortotika.cz

Assessing the extent of a rotation of a spinal segment on a transversal plane is difficult. Many
methods have been proposed and employed to measure vertebral rotation such as radiography,
CT, MRl methods and ultrasound. However these methods do not display a close correlation nor
do they reproduce the actual and known values of the thoracic or lumbar vertebral rotation.

The objective of this study is to present a new radiographic method for the assessment of
vertebral rotation from an antero-posterior (AP) view of conventional X-rays which is sufficiently
precise in comparison with radiographic methods presently used in clinical practice (methods
of Nash-Moe and Perdriolle).
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This method is based on the properties of the geometric shape of vertebrae and their shared
dimensional proportions. It means that the relation between vertebral body width and height
doesn't change significantly within the entire thoracic and lumbar sections of the spine. The
absolute size of the angle of vertebral rotation is measured on X-ray film.

In order to verify the method, we have constructed a special device for vertebral fixation (in
vitro) with the possibility to obtain X-ray films with a predefined rotation.

Results

Subsequently, the X-ray pictures of individual human vertebrae with predefined rotation
values (ranging from 0° to 45° by steps of 3°) were radio-graphically measured and then com-
pared with their actual axial rotation on the vertebral rotation device. All arithmetic averages
correlate very closely with the actual values. A published X-ray picture with defined rotational
values was read utilizing both our new method and a Perdriolle torsion-meter and the accepta-
ble accuracy of our method was verified.

The verification of axial vertebral rotation with the assistance of CT and MRI pictures of six
scoliotic patients (in supine position) and the evaluation of axial vertebral rotation by both the
new radiographic method and with the Perdriolle method proved the satisfactory accuracy of
our method.

Conclusion

The main advantage of the newly presented radiographic method is the uncomplicated
measurement of vertebral rotation from AP projection of conventional X-ray pictures or from
its printed copies. The absolute size of an X-ray picture or its copy is unimportant. The gold
standard of the new radiographic method is the evaluation of axial rotation of vertebrae to 30°
approximately and the shape of vertebral bodies without severe structural deformities. The new
radiographic method seems to be suitable for use in clinical practice.

Key words: axial vertebral rotation, radiographic method, X-ray of spine, vertebral rotation
device

Notes: Publication in Scoliosis Journal, 1. 8. 2014
Free software AngleSpine to download as ZIP file: http://www.anglespine.com
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EFFECT OF BRACING ON THE QUALITY OF LIFE OF ADOLESCENTS WITH IDIOPATHIC
SCOLIOSIS

Domaniski Krzysztof, Kwiatkowski Michat, Popko Janusz (Bialystok, Poland)
Department of Pediatric Orthopaedics and Traumatology, Medical University of Biatystok, Poland

Introduction

So-called Adolescent Idiopathic Scoliosis (AlS) is known to be associated with biomecha-
nical-etiology concerning asymmetry of hip movement in gait and habitual standing “at ease”
mostly on the right leg ( T. Karski, first publication in 1996). Bracing is so far the most effective
non-operative treatment of AlIS with spine curvature range between 25°-45° of Cobb angle.
This method is widely accepted and its primary goal is to prevent skeletally immature patients
from further progression of the spinal curve. In this study we aimed to investigate how bracing
treatment impacts patients mental health and what is the compliance of very demanding tre-
atment recommendations.

Aim

The aim of this study was the verification of, patients compliance with prescribed brace
wearing schedules, patients self-perception and physical functional health status,outcomes and
problems associated with AIS during brace treatment therapy

Material and Methods

We've researched our departments patient database records from 2006 to 2013. 51 patients
aged 9 to 18 (84% girls) with AIS treated with Brace (18 months mean duration of brace tre-
atment ), were asked to complete translated and modified by the authors survey (Quality of Life
Profile for Spine Deformities Instrument). Patients Cobb angle values were compared before and
after brace treatment. Statistical data analysis was performed

Results

The mean compliance with a prescribed 23h/d regiment was 70%, 14 patients achieved
over 90%, 22 patients reached 50-90%, for 11 people rate was below 50%. The vast majority of
patients — 48 (94%) were satisfied with the method and final result of treatment. 6 patients (12%)
reported difficulties in activities of daily living and movement limitation during brace wearing.
4 patients (8%) reported sleeping disorders while 10 (20%) were unsatisfied with the shape of
their posture. Pain complaints with mean 4 pkt score (0-10 scale) were observed in 18 patients
,up to 34 (70%) declared suffering from minor abrasions and scratches of the skin. There was no
significant deterioration of spinal curvature measured with Cobb angle when compared before
and after brace treatment.
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Conclusions

1. Sleeping disorders and the social relationship in the study group deteriorated minimally
in relation to the quality of life before brace treatment.

2. High score in faulty posture awareness in the research group is an important measure
because it potentially affects the good compliance results.

3. Pain did not significantly affect the comfort of brace wearing moreover minor abrasions
and scratches are quite common outcomes of brace treatment thus it is important to
properly fit the brace before treatment

4. In most cases bracing did prevent patient posture from further deterioration what con-
firms it's value in treatment of mild and moderate adolescent idiopathic scoliosis

Key-words: idiopathic scoliosis, bracing, quality of life

BIOMECHANICS OF PROXIMAL FEMUR DUE TO PERTROCHANTERIC FRACTURE.
HOW IMPORTANT ARE ACCURATE REDUCTION AND IMPLANT PLACING BY
TREATMENT OF PROXIMAL FEMUR FRACTURES

Pyrc Jaroslaw (Dresden, Germany)
Centre of orthopaedic and trauma surgery, University Carl Gustav Carus, Dresden, Germany
E-mail: jaroslaw.pyrc@uniklinikum-dresden.de

The femur is the largest and strongest bone in the body and it is capable to absorbing
a huge amount of energy and resisting all but the greatest amount of trauma without damage.

But only in Germany, more than 100,000 elderly suffer a hip fracture especially pertrochan-
teric femur fractures every year. In this study we explain the differences between the stable
and instable pertrochanteric femur fractures due to biomechanics. It is extremely important
to understand biomechanics of the pertrochanteric region for the trauma surgeon. The aim of
operation is to achieve the exactly reduction and optimal placement of implant, to mobilise the
patient as soon as possible. The current common treatment of pertrochanteric fractures is intra-
medullary nail osteosynthesis. We reported about our experiences in the treatment of so called
instable pertrochanteric femur fractures in comparison to international results.

Key words: proximal femur fracture, pertrochanteric femur fracture, instable proximal
femur farcture,
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SINUS TARSI - KEY IN THE TREATMENT OF FLAT FEET

Karski Jacek, Okonski Marek (Lublin, Poland)

Pediatric Orthopaedic and Rehabilitation Department Medical University of Lublin / Poland
Head: Prof. Grzegorz Kandzierski MD, PhD

E-mail: jkarski@vp.pl

Introduction

Flatfoot with valgosity of ankle is the often cause of pain in children, limits their sport acti-
vity and adversely affect the motility of the lower limbs and spine. It can lead to sinus tarsi syn-
drome. This syndrome is described in dancers, volleyball and basketball players associated with
flatfoot and hyperpronation deformities as well. Since two years we are performing minimally
invasive operating procedures, using implants. There are two methods: the first method is using
the Nicky implant, placed in the sinus tarsi and the second, Lima implant - implant screwed in
the calcaneus, when head of the screw stays in ST.

Aim of the study

The aim of the study was to evaluate the effectiveness of treatment with implants placed in
sinus tarsi (ST). The second aim was to compare both methods of treatment.

Material and method

We used implants located in ST in 100 feet in 58 children: Nicky method in 60 feet and Lima
method in 40 feet. Surgeries carried out in children aged 4 to 16 years (average 12.8 years old).
Nicky method consists in place metal screw with plastic cover into the ST, screws with dowel an
expansion when tightening the screws - plastic umbrella. The method of Lima special titanium
or biodegradable screw placed it to calcaneus from the ST, so that the screw head will extinguish
the ST. In both methods, the skin incision is about 1cm. Patients begin normal loading of ope-
rated leg from 2 to 5 days after surgery.

Analysis of the material and discussion

Children were evaluated after a period of 5 months to 2 years. Nicky and Lime increased
longitudinal arch of the foot, the heel shape has improved. In one child implant Nicky stepped
partly, however, the effect of the operation was maintained. In two children operated using
Nicky implant there was pain observed - up to 2 months. In the case of Lime implant in one
case we observed prolonged pain - up to 2 months. Other patients were satisfied, can practice
sports normally. These data are consistent with the literature (the first are the observations of
the Italian dates back 30 years) use of such therapies in flat-valgus feet.
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Conclusions

Introduction of the implant into the ST seems to be a good alternative for the treatment of
Grice-Green method. Children do not require long immobilization cast, start loading in the first
week after surgery.

ACCELERATION OF NEW BONE FORMATION IN CALLUS

Petrtyl Miroslav", Denk Frantisek"”, Marik Ivo?-3 (Prague, Czech Republic)

" Laboratory of Biomechanics and Biomaterial Engineering, Faculty of Civ. Engineering, Czech Technical University in
Prague, Czech Republic

2 Ambulant Centre for Defects of Locomotor Apparatus, Prague, Czech Republic

3 Faculty of Medical Studies, West Bohemia University, Pilsner, Czech Republic

Biomechanical loading affects bone structures. The anabolic effects of cyclic biomechani-
cal loading on bone tissue are influenced by the frequency of loading. Mechanotransduction
appears to involve a complex interaction between extracellular fluid shear forces and cellular
mechanics. Bone cells are activated by both the cyclic fluid shear stresses and transported
ions/molecules in fluid flow. The cyclic loading stimulates new bone formation through (for
example) integrin linkages and ion channels. Cyclic stress/strain changes in bone and the cyclic
fluid flow in intercellular networks can be induced by the dynamic electronic fixative (EDF). The
dynamic effects of EDF stimulate the distraction osteogenesis (desmogenesis). Increasing the
rate or frequency by which dynamic loading is applied greatly improves bone tissue mecha-
nosensitivity, possibly due to loading-induced extracellular fluid forces around bone cells, that
serve as mechanosensors. The elongation of long bones by EDF is accompanied by the gradual
stretching and/or oscillations of the callus between bone fragments. Defined microoscilations of
callus between bone fragments initiated by predetermined external force effects very efficiently
regulate the healing velocity, the corticalisation — the rise of load bearing tissue structures and
the development of elastic and viscoelastic properties of new bone tissue. The active load cycles
can be interrupted by the defined tranquillity also. The EDF regulates both strain frequencies
and amplitude modulations also. EDF presents the effective clinical tool for software regulated
osteogenic stimulations within the callus.

The presented distraction fixator was originally the first electronically controlled distraction
fixation apparatus in the world. Its advantage is the ability to stimulate and regulate the cortica-
lisation of the callus during distraction, to asymmetrically or symmetrically elongate shortened
long bones of children/adults and to contribute to the elimination of some deformities of long
bones in children or in adults.

Key words: bone, distraction of diaphyses, distraction apparatus, electronic regulation of
oscilations, callus

ambul_centrum@volny.cz 389



RADIOGRAPHIC ASSESSMENT OF LENGTHENING CALLUS STRENGTH: COMPARISON
OF ACHONDROPLASIA AND UNILATERAL HYPOPLASIA

Myslivec Radek" 3, Marik Ivo" %, Petrasova Sarka", Zemkova Daniela" ?, Marikova Alena" (Prague, Czech Republic)
" Ambulant Centre for Defects of Locomotor Apparatus, Prague, Czech Republic
Paediatric Department, University Hospital Motol, Prague, Czech Republic

2]

3]

Othopaedic-Traumatologic Department, Regional Hospital Pribram, Czech Republic
Faculty of Medical Studies, West Bohemia University, Pilsner, Czech Republic
E-mail: ambul_centrum@volny.cz

4)

Aim of the paper is to present an experience with two radiographic methods for prediction
of possible collapse of lengthening callus after external device removal in children with achon-
droplasia and unilateral shortening.

Introduction

For the study we used clinical, anthropological and radiological evaluation of the depositary
cases with achondroplasia and unilateral hypoplasia that were surgically treated and monitored
in the Ambulant Centre for Defects of Locomotor Apparatus (ACDLA) from 1994. ACDLA is fami-
liar with llizarov’s method and external fixation device using it more than 30 years. llizarov intro-
duced the concept of local bone regeneration using minimally invasive surgery in 50t years of
20t century (llizarov 1989). Lengthening of long bones by a method of distraction osteogenesis
(desmogenesis) is reached by step by step callus stretching of healing bone tissue i.e. controlled
gradual distraction of bone fragments. Complete healing is a long process, which would involve
remodeling of the regenerate, and its completion is difficult to define. There are obstacles and
complications during and after lengthening and still the most important decision in distraction
osteogenesis is the timing of device removal.

Objectives

The paper is continuation of previous studies carried out in years 2008 — 2011. These studies
were focused on assessment of the callus diameter ratio (CDR, %) measured retrospectively
(Myslivec et al. 2008, 2011) at X-rays of achondroplasia and unilateral hypoplasia cases (during
and after leg lengthening). We used radiographic examination of CDR according to Mamada,
Nakamura et al. (1998) for evaluation and prediction of biomechanical properties of tibial and
femoral distraction osteogenesis.

When the CDR was 85% or more in both planes, there were no angular deformities (ben-
ding) and fractures. But when the CDR was 80% or less, the complications called collapse of
callus were observed and should be expected (Mamada, Nakamura et al. 1998, Myslivec et al.
2008, 2011).

Main objective of this paper is to compare the assessment of distraction osteogenesis in
patients with achondroplasia and unilateral leg shortening according to so-called callus diame-
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ter ratio - CDR (Mamada, Nakamura et al. 1988, Myslivec et al. 2011) and by classification system
based on callus shapes and types of radiographic features (Li et al. 2006).

Patients and Methods

Firstly, the authors retrospectively reviewed radiographs of 26 tibia and 11 femoral lengthe-
ning in 14 achondroplasia patients (age-range 6 — 16 years, 10 males, 4 females) and 14 tibia
and 3 femoral lengthening in 12 patients with unilateral hypoplasia or hypotrophy (age-range
2 - 23 years, 4 males, 8 females). Lengthening procedures (osteotomy, rate distraction 1 mm per
day after latency 7-10 days) were made using monolateral external fixation (femur) or original
llizarov’s rings (tibia) during 1994 to 2008. The CDR (%) was calculated as the minimum callus
diameter (the callus width) divided by original diaphysis diameter of the tibia/femur at the level
of proximal osteotomy bone site. The minimum diameter of the callus was measured using
a ruler on anteroposterior and lateral radiographs taken in the time when the lengthening was
finished and/or in the time of fixator removal and 6 and 12 months after device removal.

Secondly, in years 2009 - 2013 next 8 elongated patients with achondroplasia (2), fibu-
lar hemimelia (2), femur hypoplasia (1), enchondromatosis Ollier (1) and shortening due to
osteoarthritis (2) were reviewed from the point of clinical, anthropological and radiological eva-
luation - table 1. Radiographic assessment was carried out as by CDR method (Mamada et al.
2008) as by classification system based on 5 callus shapes and 10 types of radiographic features
that occurred at different stages during limb lengthening from osteotomy through distraction
and consolidation to the removal of the fixator. (Li et al. 2006).

Results

In patients with achondroplasia the average distracted length of tibia was 72.8, femur
78.7mm In patients with unilateral hypoplasia, the mean lengthening of tibia was 62,5mm,
femur 68 mm. In the achondroplasia group we proved CDR lesser than 85% in 5 tibias and 2
femurs. In these cases we observed at X-rays after device removal 4 fractures and 1 bending of
tibia and 1 fracture and 1 bending of femur. In the unilateral hypoplasia group we proved CDR
lesser then 85 % in 6 tibias and 2 femurs. In these cases we observed at X rays soon after device
removal 4 bending of tibia and 1 fracture and 1 bending of femur. The collapse of callus was in
18.9% in the achondroplasia group and in 35.2% in the unilateral hypoplasia group. In both
groups the diameter change rates after fixation removal were significantly positive at X-rays 6
months or more both at the tibia and the femur (Myslivec et al. 2009). Results of 8 patients group
are presented in tables.

Conclusions

The CDR (< 85%) is a simple and good alarming index for preventing the complications
called collapse of callus occurring in tibial and femoral lengthening after external fixation
removal. The collapse of callus was more frequent in the unilateral hypoplasia group than in the
achondroplasia group probably because of prolonged remodelling of callus and bone density
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from hypo-activity (patients predominantly loaded unaffected leg). The CDR criterion was the
same for both groups. In both groups the diameter change rates after fixation removal were sig-
nificantly positive at films 6 months or more both at the tibia and the femur. We described this
phenomenon as peripheral lateral drift of corticalis (Myslivec et al. 2009) and we concluded that
simple axial loading is not a sufficient mechanical impulse for restoration of the physiological
geometry of diaphysis and biomechanical properties. The negative influence on the distraction
osteogenesis results mainly from high rigidity of the external fixation (undesirable shield effect).
Bending, torsion and shear micromotions are necessary for increase of the diaphysis diameter
(in the place of original callus) and full remodelling of long bones diaphysis after device removal.

On a small group of 8 patients, we verified that feature type based on four patterns and
three levels of regenerate bone density can be used to predict the possible problems of healing
in children and adults and it allows corrections to be made at the appropriate time to improve
outcome of leg lengthening.

Combination of radiographic methods both callus diameter ratio - CDR (Mamada et al.
2008) and classification system based on callus shapes and types of radiographic features of
distraction osteogenesis (Li et al. 2006) escalates reliability of the assessment of the regenerate
healing and monitoring its biomechanical properties.

In the next study we plan to classify retrospectively by this classification system the whole
ACDLA group of achondroplasia and unilateral hypoplasia patients. The classification will be
simplified to make it more appropriate for clinical use.

Key words: lengthening, external fixation, achondroplasia, leg hypoplasia, callus diameter
ratio — CDR, callus shape and feature

References:

1. ILIZAROV GA.The tension-stress effect on the genesis and growth of tissues, Part Il. The influence of the rate
and frequency of distraction. Clin. Orthop, 239, 1989, p. 263-85.

2. LEE DY, CHUNG CY, AND CHOI IH. Longitudinal growth of the rabbit tiba after callostasis. J. Bone Point Surg.
75B, 1993, p. 898-903.

3. LIR, SALEH M, YANG L, COULTON L. Radiographic classification of osteogenesis during bone distraction. J
Orthop Res., 24, 2006, p. 339-347.

4. LIEBERMAN J.R., FRIEDLAENDER. Bone Regeneration and Repair: Biology nad Clinical Applications,
Humana Press Inc., Totowa, New Jersey, 2005, 398 p.

5. MAMADA K, NAKAMURA K, MATSUSHITA T, OKAZAKI H, SHIRO R, OU W, TANAKA K, KUROKAWAT. (1998).
The diameter of callus in leg lengthening: 28 tibial lengthenings in 14 patients with achondroplasia. Acta
Orthop Scand, 69, Jun 3: p. 306-310.

6.  MARSIKF, MARIK I, KLIKA V. (2005). Chemické procesy kostni remodelace (in Czech). Locomotor System, 12,
No. 1+2, p. 51-61. ISSN 1212-4575.

7. MARIK I, SOBOTKA Z. Biomechanické spoluplsobeni zevnich fixatord pti komplikacich béhem prodluzo-
vani dolnich koncetin. In: Biomechanika ¢lovéka'98, Ed. Jelen K, PejSové J., Praha, 1998, p. 58 — 60. ISBN
80-902147-6-2

392 16t Prague-Sydney-Lublin-St. Petersburg



8.  MYSLIVEC R,MARIK I,ZEMKOVA D.,MARIKOVA A.,PETRTYL M. Prediction of the callus strength according to
its X-ray geometry. Locomotor System 15, 2008, Suppl., 3-4: p. 342 - 346. ISSN 1212-4575

9. MYSLIVEC R, MARIK I, ZEMKOVA D, MARIKOVA A, PETRTYL M. Modelace kostniho svalku po sejmuti zevni-
ho fixatoru u prolongovanych pacientl s achondroplazii (in Czech), Pohybové ustroji 16, 2009 Suppl, 1-2,
p134-137.1SSN 1212-4575

10. MYSLIVECR, PETRASOVA S, ZEMKOVA D, MARIKOVA A, MARIK I. Lengthening callus strength: comparison
of achondroplasia and unilateral hypoplasia. Locomotor System, 18, 2011, No. 3+4, p. 325-327. ISSN 1212-
4575

11.  MYSLIVEC R, PETRASOVA $, MARIK A, ZEMKOVA D, MARIK I. Anthropological and biomechanical asse-
ssment of the leg lengthening in achondroplasia: case report (in Czech). Pohybové ustroji 18, 2011, 1-2:
p. 69-84. ISSN 1212-4575

12.  NAKAMURA K, MATSUSHITAT, MAMADA K, OKAZAKI H, OU W, OKUMA Y, KUROKAWA T. Changes of callus
diameter during axial loading and after fixator removal in leg lengthening. Arch Orthop Trauma Surg, 117,
1998, 464-467.

CHANGES OF BODY COMPOSITION AND MOTOR ABILITIES OF PRESCHOOL
CHILDREN DURING LAST FIVE DECADES
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Due to significant changes of lifestyle (inadequate nutrition, sedentarism) secular changes
of adiposity appeared in all age categories, including early age. In preschol children (n= 2578)
height, weight, body mass index (BMI), skinfold thickness (Harpenden caliper) over triceps,
subscapular and suprailiac were measured along with testing motor performance (broad jump
and throw a ball). repeatedly since the fifties of the last century until this millenium. During
last five decades the values of skinfold thickness increased significantly until 2011, mainly on
the trunk. Simultaneously, the level of motor performance significantly decreased. BMI did not
change significantly and did not reflected especially body composition changes. As follows,
modifications of the way of life during mentioned five decades characterized by sedentarism
and inadequate food intake as related to energy output influenced negatively both adiposity
and motor performance already in preschool children. Between the years 1990 and 2011, when
significant social, economic, cultural etc.changes especially occurred, most marked changes
were revealed. Mostly increased deposition of fat on the trunk which is considered as a marker
of possible development of metabolic syndrom was apparent already in preschool age, indica-
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ting the importance of early intervention concerning also physical activity and availability for
exercise since early life.

Key words: secular trend, adipozity, motoric development, preschool children

RISK FACTORS OF LOW-ENERGY FRACTURES IN CHILDREN FROM MIXED RURAL
AND URBAN PODLASIE REGION

Michat Karpinski", Galicka A.?, Milewski R., Popko Janusz" (Bialystok, Poland)

" Department of Pediatric Orthopedics and Traumatology,

2 Department of Medical Chemistry,
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Background

In recent years the growing number of fractures, of forearm particularly, in children is
observed. Different risk factors of low-energy fracture occurrence are postulated. Those are low
physical activity, obesity, lowered bone mineral density, lowered level of vitamin D concentrati-
on, consumption of carbonated drinks like coke. It is known that vitamin D deficiency is associ-
ated with increased risk of osteoporotic fractures in adults. However, unequivocal evidence for
the connection between lowered concentration of vitamin D and either low- or high-energy
fractures in children is still to be found. It was decided to estimate the group of children with
low-energy fractures in a prospective way.

Aim

The present study seeks to provide correlation between risk factors of low-energy fractures
(such as mentioned above) and occurrence of low energy fracture. Also the relation between
development period, patient origin and relationship between development period and gender
of the patients was analyzed.

Material and methods

280 children (74% boys) who experienced low-energy fracture and were hospitalized in
our Department between 2010 and 2013 were qualified to the study. The comparative group
consisted of 124 patients (60 %boys), without fractures hospitalized in our Department. In the
questionnaire distributed among parents and patients questions concerning weekly milk and
carbonated drinks consumption, physical activity, drugs taken, and previous fractures were
asked. Sexual maturation was determined on the basis of modified self-assessment questi-
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onnaire. Cole’s indicator served the purpose of proper weight estimation. Concentration of
vitamin D were determined in every patient.

Results

In statistical analysis of collected data we found significant differences in vitamin D serum
concentration levels between fracture and non-fracture group (p<0,000044). Odds ratio for the
occurrence of fracture was calculated for different risk factors both separately and together.
Higher vitamin D serum concentration reduces the chance of fracture by almost 6% per 1ng/
ml (p<0.0001). Drinking milk reduces the chances of fracture by 7% per every glass taken
per week(p<0.0001). Male sex increases the risk of fracture almost twice (Odds ratio - 1.986,
p<0.003).

Conclusions

1. Children with fractures have significantly lower vitamin D serum concentrations
2. Male sex and vitamin D deficiency is one of the major fracture risk factors in children
3. Drinking milk is protective against fractures

Key words: low-energy fractures in children, risk factors, serum vitamin D

BONE FRACTURES IN OBESE CHILDREN AND ADOLESCENTS
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E-mail: jparizkova@endo.cz

Key words: obesity — children - adolescents — bone fractures — physical fitness — motor
abilities

Trauma databases indicate most often an increased rate of fractures, especially of the
extremities in growing obese subjects compared with children and adolescents of normal body
weight. In obese individuals, greater visceral fat is also associated with greater marrow fat,
lower bone density and impaired bone structure. Another risk factor is reduced level of physical
fitness and motor abilities, causing e.g. more falls and other accidents resulting in injuries, and
including also bone fractures. Femur, tibia, ankle, knee, lateral and supracondylar fractures of
humerus, and also wrist fractures were found to be associated with increasing BMI and obesity.
Higher risk of the fractures of pelvic bone has been also considered due to excessive deposition
of body fat. Body composition and hormones secreted and regulated by body fat are, inter alia,
determinants of inadequate bone density, bone structure and bone strength; body composition
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is also related to serum osteocalcin in overweight and obese children. Increased risk of Blount
disease especially under conditions of vitamin D deficiency was revealed in obese children.
Complex studies have analyzed this bone problem along with physical activity, fitness and
motor abilities development related to adiposity, as the situation concerning these characteri-
stics revealed during last decades a negative development. Higher level of physical fitness, skill
and endurance could be an efficient factor of preventing also this significant health problem.

Key words: bone fractures, body composition, children obesity

HISTORICAL REVIEW OF CLUBFOOT TREATMENT

Csenge Szeverenyi (Debrecen Hungary)
Department of Orthopaedic Surgery, University of Debrecen, Clinical Center, Debrecen, Hungary
E-mail: szcsenge@med.unideb.hu

It is very likely that clubfoot is as old as mankind. The first depictions about clubfoot are
already visible on the walls of ancient Egyptian tombs. The basic treatment principles were
already described by Hippocrates around 400 B.C.: gentle serial manipulation is needed for the
correction; the foot has to be held in the achieved position; the treatment has to be started as
early as possible. Throughout centuries many manipulative and fixation instruments were deve-
loped by different doctors (Paré, Cheselden, Scarpa, Thomas, Lorenz, Phelps, Schultze) and most
of them applied drastic force on the foot. The first description about the serial plaster casting is
available from 1838 (Guerin). The results of the first percutaneuos surgeries were also presented
from the same period, but due to the high infection rate they did not spread worldwide. Denis
Browne developed the abduction bar in 1934. From the 1930’s Kite's casting method became
popular, which in general gave good results after almost two years of serial casting. Due to the
development of anaesthesia and the introduction of antiseptic principles the excessive soft
tissue procedures of the foot started to prevail. With these types of surgeries also appropriate
corrections could be achieved, but in many of the cases the range of motion of the foot signi-
ficantly decreased and the foot became painful. Ignacio Ponseti, finding the Kite method too
lengthy and the poor functioning feet after the surgeries, started to study the clubfoot more
deeply and developed his own method, which provides a shorter casting period with good
functioning feet and by which the excessive surgeries can also be avoided. His method and
results were first published in 1963. Today Ponseti’s method is the most effective method in the
treatment of idiopathic clubfoot.

Key words: clubfoot treatment, historical review, Ponseti’s method
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SYMPTOMS OF DISEASE ON ANTIQUE FIGURES?

Wamser-Krasznai Waltrud, Krasznai Petur (Frankfurt am Main, Germany)
DE- Butzbach/Frankfurt am Main
E-mail: waltrud.wamser-krasznai@archaeologie.uni-giessen.de

1. Error in quantity

Bild tiptoe

Polydaktylie ? Incompetence of sculptor?

Bild foot Praeneste

The sixth (6.) toe is formed like little adnexa of the fifth (5.) We think the sculptor wanted to
express pathological evidence in quantity.

2, But there are some pathological evidences in quality too.

Bild Minoan statuette ca. 2000 B. C.
This is very curious: a thickening of only one leg, the left.
Lipoedem? Lymphoedem ? Elephanthiasis? Papillomatosis cutis lymphostatica?

Curious seems to us:

3. A stylistic manner of representing parts of human body

In early sixth century B. C. in Attica/Greece the little fingers of boys were represented with
four (4) phalanges instead of three (3).

At the same time they showed the ear very great and vertical, with parallels of Helix und
Anthelix and with the Tragus like a button.

Bild Ear

Now look at the manner they represented knees. Symmetrical swellings of Quadrizeps

above the Patella. Two buttons. One immediately below the Patella. This means the tuberositas
tibiae, but dislocated. The other a little bit outside. This means the capitulum fibulae, wrong
situated.

There is no reason to think of iliness, nor of incompetence of the sculptors. It means a mann-

er of style. The artist wanted only to show the important parts of knee from the front side.

Bild Kuros New York and the true Anatomie

In seventh century B.C. on Cyprus they produced Kentaur-Figures with male and female sex

organs. This does not mean Hermaphrodit. The artist only try to express the demoniac creature.
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Bild Cyprus Kentaur

At the end of archaic times it was a custom to represent the Musculus rectus abdominalis as
six-pack instead of four-pack. It disappeared with the beginning of classical times.

Bild anatomic studies on abdomen

4, At least we are dealing with a kind of misinterpretation.
Bild Corinth, second half of the forth century B.C.

It's a votive statue from the Asklepieion of Corinth. The little boy is represented inclining the
Head to his right side.

Connatal Torticollis with shortness and fibrous degeneration of Musculus sterno-cleido-
-mastoideus on one side only ?

Contraction of muscles as a symptom for instance of the ,Siebener-Syndrom*“?

Osseous defect? Klippel-Feil-Syndrom, rare congenital Synostosis, associated with other
malformations?

Bild Villa Giulia

Associated with a short neck? There is an Italien archaeologist who commended to forget
such a miscarried statuette at once and do not take any notice of him.

Bild Ayia Irini, Cyprus, early sixth century B. C.

In his thesis a young collegue described this statue of a Cypriote soldier with a blessed arm,
put in a sling in flexion and middle position between pronation and supination.

Bild Marble. Sitting girl, Rome Capitolium, third century B. C.
He is topped from a medicine historian, who interpreted a charming young girl having
blessed her arm and carrying it in a sling. But we look behind the surface and know, that this

behaviour will only mean a fashionable and flirting pose.

Key words: symptoms of disease, antique figures
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IDENCE BASED INTERMITTENT PNEUMATIC COMPRESSION (EBIPC) METHOD

Romanowski Richard (Malmoe, Sweden)

Rehabilitation Praxis. Malmoe, Sweden, Falsterbogatan 25, 21436 Malmoe, Sweden
mobile:+46 707 634013,

www:lifecomfortinteractive.com

Inroduction

The rehabilitation method using the EBIPC is a computer based massage, using pressure
cuffs with the uniform compression of muscle tissue during massage therapy of the arms and the
legs. Interactively informs on screen the massage effect in form of the muscles relaxation degree.

Purpose of the research

Purpose of the research using the EBIPC -method is to activate important signaling mole-
cule nitric oxide (NO), which penetrates into and activates muscle causing relaxation of smooth
muscle cells (Nobel Prize 1988, Ortop. Resarch Sciety, 1997, San Francisco). On this way NO indu-
ces synthesis of cyclic GMP, by activation of enzyme guanylyl cycles (GC) leading to relaxation of
myosin (muscle protein) and relaxation of the muscle in physiological way.

The group of patients, treatment and research using EBIPC -method:

a. The treatment of postoperative swelling of the hands and arms, during 3 days at the
Department of Hand Surgery, reducing swelling in a physiological manner.

b. The treatment of postoperative swelling legs after coronary bypass during 4 days at the
Department of Heart Surgery, with good results.

c. The treatment of S-scoliosis, after 2 month massage of legs and arms the pain has stopped.

d. The treatment of postoperative paralyzed patient in both legs during 5 years, after 3 weeks
of massage return sensibility | both big toes and after 2 month patient can get up and go.

e. The treatment of Carpal Syndrome, after 7 days massage of arm syndrome has been
finished.

f.  The treatment of 5 year old boy with Congenital Muscle Dystrophy, after 3 months massage
of legs, the boy started crawling on the floor. The video available.

Applications
The EBIPC-method offers an important contribution to healthcare, giving new opportunities
of healing to patients suffering from acute painful conditions where conventional treatment is

unsuccessful.

Key words: Intermittent Pneumatic Compression method, Intermittent EBIPC method
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CHALLENGES FOR TREATING AND MANAGING DISABILITIES IN UGANDA (20 MIN.)

Ochen Paul 2 (Mukono, Uganda)

" Afaayo Child Health education and Rehabilitation Unit (ACHERU), Mukono, Uganda

2 Bachelor of Science Physiotherapy student, University of Vincent Pol, Lublin- Poland
E-mail: ochenanyoun2012@gmail.com

Uganda is a landlocked country situated in East Africa, member of the East African
Community and neighboring Southern Sudan to the north, Kenya to the east, Democratic
Republic of Congo to the west and Rwanda and Tanzania to the south.

Treating and managing disabilities is still a big task ahead where infrastructure, inadequate
professionals, lack of equipment are part of the big social, cultural, environmental and avoidable
hardships brought about by conflicts and disasters still affecting the progress that should redu-
ce the burden of disability in Uganda.

Uganda has population of 34,758,809, almost half of citizens are below 14 years old (48,9%),
other 21,2% below 24 years old. Birth rate is 44,5 births/1000 population. This number of chil-
drens orthopedics problems is high. In the same time number of beds are 0,5/1000 population,
and number of physicians are 0,117/1000 population. This lead to late time of initiation of
treatment.

The majority of disabilities seen in Uganda are mainly congenital and from effects of infec-
tions which end up being complicated and complex due to neglect with time, inappropriate
treatment and management and lack of follow-up impacting on compliance and adherence.

For many generations, the social and cultural influence has dominated and controlled the
health seeking behaviors and this has held an impact in society till today. It will still remain
a challenge for more decades until the state and opinion leaders become committed in fully
addressing these issues which have resulted to social, economic, cultural, psychological, emo-
tional, spiritual and physical tortures that many affected families and communities are facing
today.

Treatment and management of disabilities heavily lies in the hands of Non-Governmental
Organizations and which services can only be got in major cities or towns far from the reach of
many poor rural families.

There are few specialized hospitals, doctors and surgeons to treat and manage orthopedic
problems and there is a very big shortage of Physiotherapists, Orthopedic technicians/techno-
logists in the country.

Most hospitals lack equipped operating theatres, diagnostic equipment like X-rays to per-
form confirmatory diagnosis and besides lack of regular electricity supply. Usually families have
to meet all the costs for treatment, appliances and reviews and this has led to relapses and
complications that need a concerted and team approach to reduce the burden imposed upon
the families and communities affected.

Uganda has only 28 orthopedic surgeons serving the population of over 33 million people.
“Health minister Dr. RukahanaRugunda says this has made many people with different fracture
complication miss out on treatment and resort to traditional medicine.”
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Thereare currently two Physiotherapy schoolsin the country.Mulago School of Physiotherapy,
state owned and Mbarara University of Technology and Sciences, private.

Admission to these schools is limited and for example, not more than 3 students graduate
each year from Mulago School of Physiotherapy.

Current challenges

Very few orthopedic surgeons in the country

Very few Physiotherapists and Orthopedic Technologists

Lack of equipment, electricity supply

Services are concentrated within the capital city far from the reach of the most affected
population

No collaborative approaches to deal with issues and services for people who need ortho-
pedic services

Remedies

® Need for more trainings and education for Orthopedic surgeons, Physiotherapists, orthope-
dic Technologists and other allied staff

® Develop team approach and collaboration with all the key Non-Governmental Organizations
and hospitals treating patients with orthopedic and disability related conditions

® Build a team approach with international expatriates and hospitals who have extensive
experience

Key words: disabilities in Uganda, treating and managing

ORTHOPAEDICS, PROSTHETICS AND ORTHOTICS IN THE THIRD WORLD COUNTRIES
(45 MIN.)

Neff Georg (Berlin, Germany)
Berlin, Germany
E-mail: toc-neff@gmx.net

Despite a century long period of western influence — along with moderate medical care -
sequels of poliomyelitis, trauma, scald, sickle cell anemia, tumors, limb deficiencies present at
birth, punishment etc. are still common in Third World Countries or those under development.

Due to more than 40 years of cooperation mainly with gtz training centers for Orthopedic
Technologists in Africa, Near and Far East and Asia, follow-up programs, evaluation of P&O pro-
jects, and local assistance - including diagnosis, conservative and surgical interventions - tea-
ching and examining as a Visiting Professor and researcher is the background for an overview on
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various deformities present at birth or acquired by disease or trauma and their treatment under
nonstandard conditions including P&O solutions.

The shortcomings in infrastructure, equipment, materials and lack of qualified manpower
are a challenge for improvisation and modified solutions to assist those in need.

Key words: orthopaedics, prosthetics, orthotics, 3rd world countries

Workshop Hand surgery

Lecturer: Smrcka Vaclav (Prague, Czech Republic)
ESME LLc. & Department of Plastic Surgery, 1st Medical Faculty of Charles University in Prague, Hospital Na
Bulovce, Prague, Czech Republic

Titles of lectures

Flexor Tendon Repair

ExtensorTendon Repair (with Mallet Finger, Swan-neck Defomity and Boutonniére Deformity)
Skin Loss Defects and Replantation

Carpal Tunnel Syndrome/Release,

Tendinitis

Dupuytren’s Disease.

oA WN =

REHABILITATION PROCEDURE AFTER INTERRUPTION OF TENDONS AND NERVE
STRUCTURES IN THE WRIST OF AN ENTERTAINER - VIDEO FILM

Bejvlova Jarmila® 2, SmrckaVaclav"?, Molitor Martin?

" ESME l.lLc.

2 Department of Plastic Surgery, 15t Medical Faculty of Charles University in Prague, Hospital Na Bulovce, Prague,
Czech Republic

Description of a complete post-traumatic interruption of the n. medianus and nearly of all
tendinous structures within the zone IV in the wrist of an entertainer, world master in jugglery,
recorded in the Guinness Book of Records 2010 in Moulin Rouge, Paris for the speed and use of
as much as seven clubs.

Rehabilitation was started 3 weeks after the operation done with a 4-strand suture acc. to
Kessler. It was aimed to cure the oedema and maintain the joint range by means of passive
mobilization. After 2 weeks of the beginning of the rehabilitation phase the oedema receded,
after 2 months there is 60 -70 deg. range in the MP joints. After 4 months the fingers have the
full range of the motion, nevertheless EMG shows no signs of regeneration.
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Co-operation with the patient during the rehabilitation phase is excellent, he is even over-
-motivated, he himself completes the manual therapy by ergotherapeutic incorporation of the
exercises with the clubs on the principle of limbering up.

Thus for one month he makes exercises with one club imitated by a plastic bottle and every
other month he adds one more club.

So thanks to motivation, after 9 months he gets, as he says, up to the level of 98 percent of
his performance he had before the injury.

After 13 months he normally does even his top performance with 7 clubs.

Key words: interruption n. medianus, inteerruptioon tendinous structures zone IV, rehabi-
litation after surgery
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Systém vyZivy kloubii dle vyzkumu

prof. MUDr. Milana ADAMA, DrSc.

Origindini cesky kolagenni dopinék stravy GELADRINK® byl vyvinut
na zdkladé vyzkumu revmatologa a spoluzakladatele spolecnosti Orling
s.r.o. prof. MUDr. Milana ADAMA, DrSc., clena Akademie véd v New Yorku,
ocenéného prestizni cenou UNESCO za celoZivotni pfinos Iékarské véde.

doplnék stravy

GELADRINK® obsahuje:
kolagenni peptidy GELITA®

kolagenni bilkovina pfispivd k udrZovdni normdlnich kostf

DOP ORUé U\,f vitamin C

P - . prispivd k normdini formaci kolagenu
OMO’ 7 2V4 WOW pro normini funkci kosti a chrupavek
spoe,, L glukosamin a chondroitin sulfdty
é?*} 4’0‘,‘\ jsou soucdsti kloubni chrupavky
# : antioxidanty, MSM a dalsi ldtky
%%VNEHO E ’ s priznivymi nutricnimi a fyziologickymi

ticinky dopliiujicimi béznou stravu
a vyzivujici kosti, chrupavky, klouby

22 Let eeistence wa Tho! apojivové tkiné

BEZPLATNA LINKA - 800 108 999 - WWW.ORLING.CZ

Zdravd a vyvdZend strava a zdravy Zivotni styl jsou nezbytné. Doporucend denni ddvka 12 kapsli nebo jedna odmérka. Uzivejte 3 mésice.
Neni urceno pro déti do 12 let, téhotné a kojici Zeny. Doporucenou denni ddvku neprekracujte.



Ortopedicka protetika Praha s.r.0.




Lékarska 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 vSech zdravotnich pojistoven

Skolioticka poradna pro 1é¢bu skoliéz patefe mladistvych

Aplikace a vyroba individualnich ortopedickych vlozek pro sport

Vyroba individualnich zdravotnickych prostiedkl - 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



