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OBRAZEK NA TITULNI STRANE DEMONSTRUJE
TITLE PICTURE DEMONSTRATES

Obriazek na titulni strané Casopisu demonstruje charakteristické RTG pfiznaky diastro-
fické dysplazie (DD), a to: oplostélé epifyzy, opozdéni osifikace epifyz hlavic femurt,
polomésicity tvar epifyzarnich osifika¢nich center, netplna osifikace laterdlni poloviny
distalni epifyzy femuru. Krcky femurt jsou kritké a Siroké, Siroké jsou vSechny metafyzy
dlouhych kosti, které jsou vyznamné zkricené. Nepravidelné deformity a zkraceni vSech
metakarpill, metatarsti a clank® prstad, 1. metakarp byva u déti ovalny. Ploché a Siroké epify-
zy metakarpi mohou byt jedinym pfiznakem u mirnych forem DD. U déti byvaji deltovité
deformity distdlnich metafyz femurt a radii. Na pdtefi casto progreduje dorsolumbalni
kyfoskolioza a kréni kyf6za. Obratlova téla jsou nepravidelné deformovana a jsou relativné
dobfe vyvinuta. Platyspondylie nevylucuje vSak diagn6zu DD. V dolni lumbalni krajiné byva
mirné zaZeni interpedikularni vzdalenosti.

Na obrazku jsou vyobrazeny typické radiografické dysplastické zmény pozorované
na ruce, noze, kycelnich a kolennich kloubech i patefi u pacientii s DD v riizném véku,
ktefi jsou nebo byli lé¢eni v Ambulantnim centru pro vady pohybového aparitu v Praze.

Ruka

Nepravidelné zkriaceni a deformity metakarpt a falang s roz$ifenim metafyz a plochy-
mi epifyzami jsou patrny v na snimcich déti i dospélych. Nalevo obriazku jsou pod sebou
RTG levé ruky, nahofe na RTG ruky ve véku 2,5 roku je patrna dislokace metakarpofalan-
gedlniho kloubu palce, ovilny deltovity tvar 1. metakarpu a vyrazné zuzeni proximalnich
interfalangedlnich kloubt, které svéd¢i pro symfalangismu. NiZe umisténé obrizky -11 a 9
let - ukazuji velmi ploché a nepravidelné epifyzy radia a ulny.

Pater

Vlevo dole je RTG prednozi 9letého pacienta, kde je vyrazné equinovarosni postaventi,
metatarsy jsou kratké s Sirokymi metafyzami, zobrazené epifyzy jsou velmi ploché.

Kyc¢le

Nahofe a uprostied obrazku jsou kycelni klouby 4 pacienti ve véku - zleva 2,5; 6,5
a 5,5 roku, uprostied zleva 9 a 11 let. Krcky jsou kratké a Siroké, epifyzy znacné oploStélé,
s vékem progreduji abduk¢ni a flekéni kontraktury.
Kolena

Dole na obrazku je RTG kolen 3 pacientt ve v€ku - zleva 12,5 a 2,5 roku, kde je mirné

oplosténi epifyz, na obrazku vlevo je laterdlni luxace ¢ésky, na obrizku vpravo - 9 let - je
tézka deformita kolenniho kloubu i bérce, ktery je varosni a rotovan dovnitf.
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Pater

V pravé ¢asti obrizku nahofe na snimku v transorilni (13,5 roku) a bo¢né (24 let) pro-
jekci je dobfe vytvoreny dens epistrophei, mirné oplosténi obratlovych tél s ventrdlnimi
osteofyty. Vpravo uprostied je na snimku kréni patefe v predozadni projekci -11 let - zob-
razena spina bifida occulta dolnich krénich obratld, vpravo dole je ukdzano mirné zuzZeni
patefniho kandlu bederni patefe - 6,5 roku, na pravém okraji obrazku dole je ne zcela
pro diagnozu typicky obraz platyspondylie dorsolumbilni patefe se zndmkami pred¢asné
spondylozy - 20 let.

Dédic¢nost

Dédic¢nost je autosomalné recesivni (AR) s velmi Sirokou variabilitou exprese postiZeni.
Prenatalni diagnostika je moZna v 16. tydnu gravidity na zakladé zjisténi kritkych koncetin,
pedes equinovari, ulndrni deviace rukou a stopafskych palcu. Z biopsie choriovych klkt lze
prokizat mutace v genu sulfitového transportéru diastrofické dysplazie (DTDST). Mutace
postihuji rizné domény DTDST genu, coZ vysvétluje Sirokou variabilitu exprese fenotypu.
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Mutace znemoziuje bunéc¢nou inkorporaci sulfitu a nedostate¢na sulfatace proteoglykant
vede k naru$eni tvorby matrix chrupavky.

Klinicka symptomatologie

Kratka postava a kratké koncetiny, mnohocetné kloubni kontraktury zvlasté ramennich,
loketnich, kycelnich a interfalangedlnich kloubt. Hypermobilni vysoko nasedajici palce
rukou (tzv. stoparsky palec). Chybéni volarni ohybové ryhy proximadlnich interfalangeal-
nich kloubti prstii rukou oznacuje fibrosni n€kdy i kostény symfalangismus. Pedes equi-
novari s vétsim meziprstnim prostorem mezi 1. a 2. prstem. Nepravidelné pseudocystické
zdufeni usnich boltcti (patrné od prvnich dnt do 3 mésici véku) pozdéji kvétakovita
deformita u$nich boltci. Rozstép patra byva zjistén u 50 % pripadt. U vétSiny déti progre-
duje kyfoskoli6za.

Prabéh

Perinatilni a kojeneckd umrtnost je zvySend. Nevzniknou-li vizné komplikace z davodu
deformit patefe, je Zivotni prognéza normdlni. Progrese cervikilni kyfézy mutize vést ke
kompresi michy s rozvojem kvadruplegie a letilnim koncem Generalizované postiZzeni
mesenchymu vede v obdobi ristu k progresi kyfoskoliozy patefe, kontraktur a tézZkym equi-
novarosnim deformitim nohou, které vzdoruji ortopedickému léceni - kontraktury reci-
divuji. V pribéhu rustu je tfeba individualné kombinovat konzervativni a operac¢ni 1é¢eni
kontraktur a deformit dlouhych kosti. MiSni komprese a progrese kréni kyfozy je indikaci
k opera¢nimu léceni v raném véku. Pfedcasnd osteoartr6za kycelnich kloubti vznika v da-
sledku tézké epifyzarni dysplazie a progredujicich kontraktur s ristem. V indikovanych pfi-
padech se fesi po skonceni rastu kloubni ndhradou. Z dentdlnich anomalii jsou nejcastéjsi
hypodoncie, komprese zubt a malokluse. Vyska dospélych muzu je v rozmezi 114-158 cm
(pramér 136 cm) a 98-143 cm u Zen (s pramérem 129 cm).

Pro kostni dysplazie obecné plati, Ze pro urceni diagnozy je diagnosticky cenné hodno-
ceni dysplastickych zmén epifyz, metafyz a obratlii na RTG snimcich zhotovenych v obdo-
bi rustu. Dysplastické zmény Rycelnich kloubii a celého skeletu u pacientit s DD jsou pro
potvrzeni diagnozy typické od narozeni do dospélosti.

Doc. MUDr. Ivo Marik, CSc.

Ambulantni centrum pro vady pohybového aparatu
Olsanska 7

130 00 Praha 3

E-mail: ambul_centrum@volny.cz
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PUVODNI PRACE ¢ ORIGINAL PAPERS

GROWTH DYNAMICS OF SOMATIC TRAITS OF
LINEAR BODY PROPORCIONALITY IN PRESENT
CHILDREN AT THE AGE OF 6 TO 15 YEARS

SEDLAK P.!, BLAHA P.1, JIROUTOVA L.}, BRABEC M.2,
VIGNEROVA J.2

I Department of Anthropology and Human Genetics, Faculty of Science,
Charles University, Prague, Czech Republic

2 National Institute of Public Health, Prague, Czech Republic

SUMMARY

This study deals with problems of evaluating tendencies in the growth dynamics of
parameters of linear somatic proportionality. Its results are based on analyses of average
velocity curves of human body height, sitting height, subischial length and the length of
upper extremity. The velocity curves were have been constructed from data collected by
a recent semilongitudinal study enquiring into the growth dynamics of Czech children at
the age from 6 to 15 years by means of applying a model of linear regression with mixed
effects. This model made it possible to establish average characteristics for periods of mid-
-growth spurt and pubertal spurt. Timings and durations of growth phases were compared
with the results achieved by the Zurich longitudinal study with regard to the influence of
the secular trend in growth dynamics.

Klicova slova: growth dynamics, growth velocity curves, growth models, semilongi-
tudinal study

INTRODUCTION

Various parts of a child’s body do not
grow at the same speed during the proc-
ess of human ontogenesis, when they pass
different periods of somatic development
they assume their own specific pace of
growth changes. If one part of body under-

goes a dynamic growth, another part may
be found in astate of growth tranquil-
lity. This phenomenon is characterized by
the rule of ‘periodicity and alternation’,
i.e. periods of faster growth are regular-
ly superseded by periods of slow-down
growth. A phenotype manifestation of this
process is seen in changes of the child’s
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somatic proportions. On the basis of char-
acteristic specific traits of growth dynam-
ics and development the process of child
ontogeny may be divided into several suc-
cessive stages constituting milestones of
the standard periodisation of child age (5).

Growth curves are constructed with
respect to data obtained by longitudinal
growth studies that provide figures con-
cerning an individual course of growth with
regard to an interindividual variability in
a given population. Average growth curves
of agiven trait then serve as a normative
for evaluating its growth velocity in the
diagnostics of growth disorders. Regular
measurements of elementary somatic fea-
tures such as body height may signal abnor-
malities and represent a limiting criterion
for diagnostic treatment.

The basic presupposition of longitudi-
nal studies is a long-term observation of the
same group of individuals and their repeat-
ed follow-up examinations in precisely
defined intervals. This implies a number of
complicationsincluding projects exhibiting
high demands for organisation. The latter
consist in limited frequencies of examined
groups and a gradual loss of their repre-
sentative character owing to irresponsible
individuals, descending mostly from lower
social classes, who are not willing to come
to repeated follow-up examinations.

Another problem is represented by
the danger that some data lose their up-
to-date topicality, because after long-term
observations the output results generalise
figures concerning child population that
were collected more than twenty years
ago and the research does not take into
consideration the role of long-term secular
changes. Information concerning growth
dynamics of somatic traits or the start of
course of pubertal growth acceleration

therefore may lose its validity for recent
child population at the time of presenting
scientific results.

Such deficiencies of longitudinal stud-
ies may be solved by semilongitudinal
observations conceived in such a manner
that various age groups of individuals are
subjected to short longitudinal examina-
tions that take place simultaneously in the
same time interval. After finishing a single
study it is necessary to ensure that different
age groups exhibit neat mutual bounda-
ries and links. The advantage of correct-
ly conceived follow-up semilongitudinal
observation is the possibility of collecting
arepresentative sample of data in a short
interval of time. If we choose appropri-
ate mathematical models, data obtained
in this way may be applied conveniently
for constructing growth curves of somatic
parameters (14, 16).

MATERIAL AND METHODS

In statistical sense, the data from the
our study certainly fall into the broad cat-
egory of longitudinal studies (in the sense
that they contain repeated measurements
of different individuals). We use word
semilongitudinal to denote the particular
design used to distinguish it from the most
simple longitudinal design where obser-
vations are repeated (or planned to be
repeated to be precise) at the same set of
times for all individuals (except perhaps
for random-dropout-related irregularities),
which is often referred to as “the longitudi-
nal study” in anthropology or other applied
disciplines). Our design is planned so that
it has different sets of time points at which
repeated measurements are taken for dif-
ferent groups of individuals (for different
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birth cohorts, actually). Study was carried
out from September 1997 till October 2000
under the auspices of the grant project IGA
MZ CR assigned by the National Institute
of Public Health in Prague (1). As a whole,
asample of 1925 children (990 boys and
935 girls) at 20 elementary schools in four
regions of the Czech Republic from 6 to 15
years of age were examined. On the basis
of detailed information provided to parents
and their positive approval it was possible
to include children that attended school
forms 1, 3, 5 and 7 at elementary schools
in September 1997. Every child was exam-
ined six times at most. The final evaluation
of results involved only individuals that
passed a thorough-going examination at
least three times. As is clear from Table 1,
groups of children examined were divided
with respect to sex, region and grades of
elementary schools.

In every individual the examination
was concentrated on measuring 29 somatic
features. Beside body height and body mass
it included 4 measured variables of height,
4 of breadth, 7 measurements of girth cha-
racteristics of the trunk and extremities,
2 leg proportions and 5 head dimensions
as well as 5 measurements of skinfold
thickness. Moreover, there were two pro-
jective measures calculated - the length
of the upper extremity and the subischial

length (calculated as a subtraction of sit-
ting height from standing body height).
Our paper present growth velocity curves
of somatic traits of linear proportionality
and the evaluation of mutual relations in
their growth dynamics.

Every individual proband provided at
least 3 and at most 6 data for proces-
sing a given somatic parameter. All the
data were fitted by a smooth (polynomial)
model (12, 15). In order to account for
longitudianal character of the data (i.e.
for correlation among repeated measu-
rements of the same individual) as well
as for its heteroscedasticity, we employed
linear mixed model, allowing for random,
or individual-specific linear terms (ran-
dom intercept and slope). Among other
features, estimate of the mean “distance
curve” (i.e. measurement versus time, e.g.
height versus time) was obtained. The first
derivative of the equation of the distance
curve helped us to obtain the shape of the
resulting velocity curve.

Obtaining real results presupposed
taking into account the fact that points
of measured values represented repeated
examinations of the same sample of indi-
viduals. Secondly, it required realising that
the number of measurements in various
individuals was different. Finally, we chose
‘the model of linear regression with

Class of the primary school 1. 3. 5. 7. Total
Sex d @ & @ 4 @ & 2 4 2
Prague 67 79 69 66 8 61 80 45 301 251
Central Bohemia 68 47 29 21 47 29 16 19 160 116
Ceské Budéjovice 89 88 61 76 70 72 61 79 281 315
Olomouc 62 68 65 65 62 61 59 59 248 253
Total 286 282 224 228 264 223 216 202 990 935
568 452 487 418 1925

Table 1: Numbers of examined children
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mixed effects’ (2, 6, 7, 20). This model
is able to give an accurate description of
straight-line dependence as well as the
dependence of a bent curve type if we
choose a polynomial of sufficiently high
degrees. The model that we have chosen
takes into consideration various sources of
variability in observed traits and decompo-
ses their overall variability into two types:
on one hand the variability due to random
errors of measurement and on the other
hand fluctuation associated with an indivi-
dual variability of every proband’s parame-
ters (18). This model enables us to make
a combined use of both data measured in
individuals with a complete line-up of mea-
surements and data obtained from indivi-
duals who passed only a lower number of
examinations (2, 3, 4).

By means of the model described it
was possible to establish characteristics
of average growth curves of somatic traits
with an even growth dynamic, that show
significant pubertal spurt (PS) and varia-
bility partial growth acceleration in pre-
pubertal period, mid-growth spurt (MGS)
(13, 17, 21). The dynamics of both spurts
may be described by means of points of
local maximums and minimums of growth
velocity and points, where growth velocity
begins to bend down or up in the sense of
maximal acceleration or deceleration. This
is how it is possible to get for every spurt 4
points labelled as T1-T4 for MGS and T6-
T9 for PS (8, 9, 10, 11, 22, 23). T1 and T6
are points of minimal growth velocity befo-
re a given spurt, T3 and T8 are points of
maximal growth velocity in a given spurt.

i

T8

—

-
\S) (O] B

—
—
7

T7

growth velocity [units/year]
- [

=
® o [=)

T4

T1

0 1 2 3 4 5

6 7 8 9

10 11 12 13 14 15 16 17 18 19 20

age [years]

Figure 1: Model of growth velocity curve (according to Sheehy et al., 1999)
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The points T2 and T7 are characteristics of
maximum acceleration of growth velocity
in a given spurt, while the points T4 and T9
determine its maximum deceleration. The
points T5 and T10 representing a return to
minimum growth velocity before a given
spurt are not determined by this model.
The presence of single points is given by
the individual growth dynamics of a given
parameter (Figure 1).

When comparative figures are con-
structed, the first indispensable step to do
consists in transposing parameters measu-
red in different units into scales that enable
their mutual comparison. As an optimal
solution it was necessary to chose the
so-called ‘method of standardisation’,
which is based on calculating the quotient
of differences between obtained mathe-
matical quantities. Their mutual relation is
expressed by the following equation:

Xo1= (Yder B Ymin)
- (Ymax - Ymin)

If x is a positive number ranging in the
interval from O to 1, yg., is the derivative of
the average value of the marker measured
in agiven age category, Vo, is the mini-
mal value of a given marker on the whole
scale of the sample observed and y,,., is
its the corresponding maximal value. This
method makes it possible to carry out an
objective unbiased comparison of seem-
ingly incomparable somatic markers that
are correlated by deeper growth corre-
spondences (2, 3).

RESULTS

The development of features with an
even well-balanced growth dynamics:

Body height - Boys
(Table 2a, Figure 2a)

The beginning of the MGS of body
height in boys was found at the average
age of 7.2 years (T1), the culminating peak
phase was recorded at the age of 7.9 years
(T3). MGS was finished in the year 9.0 of
age (T4), with the average time of durati-
on amounting to 1.8 year. After the dece-
leration phase of MGS we could observe
a marked decline of growth velocity until
the beginning of PS in the year 10.1 of age
(T6). On average most boys reached the
peak of pubertal growth velocity (T8) at
the age of 13.3 years (7.6 cm/year), i.e. the
year 1.4 after the age of maximal accele-
ration of body height (T7). The period
of the acceleration phase of PS lasted 3.2
years with an average height increment
amounting to 20.3 cm. Owing to the age
structure of our sample of children it was
not possible to record the point of maxi-
mal deceleration of growth velocity (T9)
in the period of PS in boys.

Body height - Girls
(Table 2b, Figure 2b)

Owing to the age composition of our
sample and an earlier start of MGS, our
study does not record the beginning of the
MGS of body height. The culminating peak
of growth velocity of MGS (T3) lay in the
same age as in boys (the year 7.2 of age). The
duration of the deceleration phase of MGS
and the further decrease of growth velocity
in girls until the beginning of PS (T6-T3)
was more than 1 year shorter than in boys.
The PS of body height began in the year 8.5
of age (T6) with the culminating peak at the
year 11.2 of age (T8) (average growth velo-
city amounting to 6.6 cm/year). The highest
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Age Body height Velocity Differences Differences Differences
(years) (cm) (cm/year) (years) (cm) (cm/year)
T A H \% Ty-Tx AA AH AV
T1 7,14 125,8 5,78 T2-T1 0,31 1,8 0,03
T2 7,45 127,6 5,81 T3-T1 0,72 4,2 0,07
T3 7,86 130,0 5,85 T3-T2 0,41 2,4 0,04
T4 9,02 136,6 5,48 T4-T3 1,16 6,6 -0,37
T6 10,09 1422 5,12 T4-T2 1,57 9,0 -0,33
T7 11,88 152,2 6,42 T6-T4 1,07 5.6 -0,36
T8 13,32 162,5 7,56 T6-T3 2,23 12,2 -0,73
T7-T6 1,79 10,0 1,30
T8-T7 1,44 10,3 1,14
T8-T6 323 20,3 2,44
Table 2a: Characteristics of growth velocity curve - body height, boys
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Figure 2a: Mean velocity curve of body height - boys
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Age Body height Velocity Differences Differences Differences
(years) (cm) (cm/year) (years) (cm) (cm/year)
T A H \% Ty-Tx AA AH AV
T3 7,23 1255 5,83 T4-T3 0,53 3,1 -0,10
T4 7,76 128,6 5,73 T6-T4 0,73 4,1 -0,13
T6 8,49 1327 5,60 T6-T3 1,26 7,2 -0,23
T7 9,90 140,8 6,13 T7-T6 1,41 8,7 0,53
T8 11,17 149,0 6,62 T8-17 1,27 8,2 0,50
9 13,78 163,5 3,53 T8-T6 2,68 16,3 1,03
T9-T8 2,61 14,5 -3,10
T9-T7 3,88 22,6 -2,60
Table 2b: Characteristics of growth velocity curve - body height, girls
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Figure 2b: Mean velocity curve of body height - girls
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increment of body height was recorded in
the acceleration phase of PS (16.3 cm). Girls
reached the point of maximal growth velo-
city deceleration in PS (T9) 2.6 years later at
the average age of 13.8 years.

Intersexual difference

The height in MGS and its development
on the average velocity growth curve of
body height seem to be almost equal in
both sexes. Its start and end is, however,
earlier in girls and a similar development
is observed also in PS. The deceleration
phase of MGS in girls is shorter and sof-
ter than in boys. Girls do not tackle such
a dramatic decline of growth velocity and
confirm the well-known trend determi-
ning that the deceleration phase of MGS
in girls is almost immediately followed by
the acceleration phase of PS. Boys undergo
a much more marked decrease of growth
velocity after the period of MGS, their ave-
rage increments at the point T6 sink to the
lowest minimum in the period of whole
childhood. The beginning of the puber-
tal spurt of body height therefore starts
1.5 year later than in girls. The average
intersexual difference of their peak height
velocity (T8) amounts to 2 years. In the PS
boys generally undergo a more intensive
growth with a longer term of duration.
Girls reached lower average values of grow-
th velocity and their velocity curve was less
steep in the acceleration phase as well as
deceleration phase of PS.

Sitting height — Boys
(Table 3a, Figure 3a)

In the MGS the growth acceleration of
sitting height precedes the acceleration of
body height by 0.7 years. The intensity of

growth spurt is weaker, its average growth
velocity at the peak of MGS (T3) is twice as
lower than that in body height. The decele-
ration phase of the MGS in sitting height is
slower, it brings a temporary compensation
of trends in the development of the growth
velocity of both parameters, which is mani-
fested in reaching the minimal growth velo-
city at almost the same age before PS (T6).
The start of pubertal acceleration therefore
displays a simultaneous progress at the age
of 10 years, but the dynamics of PS is diffe-
rent. The average increments of the growth
velocity of sitting height are proportionally
lower than in body height, but the accele-
ration phase of PS shows a considerably
longer period of duration. During the PS
(T8) most boys reach the peak growth velo-
city of sitting height towards 14 of age, i.e.
more than 0.6 year after the pubertal peak
of their body height.

Sitting height - Girls
(Table 3b, Figure 3b)

The development of growth velocity in
the MGS in girls bears much similarity to
the tendencies observed in boys. However,
the deceleration phase of MGS is steep and
shorter here, the point of minimal growth
velocity before PS is reached earlier than in
boys (T6 = 8.7 years). This trend is fully in
accord with the development of the growth
velocity of body height, because the age of
the start of PS of sitting height is in relative
correspondence with the beginning of the
PS of body height. It also represents an
almost fluent continuation of the decele-
ration of MGS without a previous marked
decrease of growth velocity. The PS of
sitting height exhibits a steep acceleration
phase and on average it reaches the peak
growth velocity 0.7 year later after the peak
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Age Body height Velocity Differences Differences Differences
(years) (cm) (cm/year) (years) (cm) (cm/year)
T A H A% Ty-Tx AA AH AV
T3 7,16 68,5 2,53 T4-T3 1,49 3,6 -0,26
T4 8,65 71,7 2,30 T6-T4 1,29 27 -0,24
T6 9,94 74,4 2,04 T6-T3 2,78 6,4 -0,50
T7 12,23 80,0 3,10 T7-T6 2,29 5,5 1,07
T8 13,90 86,0 3,97 T8-T7 1,67 6,1 0,87
T8-T6 3,96 11,6 1,93
Table 3a: Characteristics of growth velocity curve - sitting height, boys
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Figure 3a: Mean velocity curve of sitting height - boys
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Age Body height Velocity Differences Differences Differences
(years) (cm) (cm/year) (years) (cm) (cm/year)
T A H A% Ty-Tx AA AH AV
T3 7,14 67,4 2,63 T4-T3 0,64 1,6 -0,15
T4 7,78 69,1 2,48 T6-T4 0,93 22 -0,20
T6 8,71 71,2 2,28 T6-T3 1,57 3,8 -0,35
T7 10,28 75,1 2,83 T7-T6 1,57 3,9 0,55
T8 11,85 80,2 3,40 T8-17 1,57 5,0 0,56
T9 13,95 86,4 2,23 T8-T6 3,14 89 1,12
T9-T8 2,10 6,3 -1,17
T9-T7 3,67 11,3 -0,61
Table 3b: Characteristics of growth velocity curve - sitting height, girls
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Figure 3b: Mean velocity curve of body sitting - girls
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Age Body height Velocity Differences Differences Differences
(years) (cm) (cm/year) (years) (cm) (cm/year)
T A H \% Ty-Tx AA AH AV
T2 7,57 59,3 3,32 T3-T2 0,01 2,1 0,19
T3 8,18 61,3 3,37 T4-T3 0,98 33 -0,14
T4 9,16 64,6 3,23 T4-T2 1,59 53 -0,08
T6 10,16 67,7 3,09 T6-T4 1,00 31 -0,14
T7 11,64 72,5 3,47 T6-T3 1,98 6,4 -0,29
T8 12,82 76,8 3,08 T7-T6 1,48 4,8 0,38
T8-17 1,18 43 0,33
T8-T6 2,66 9,1 0,72

Table 4a: Characteristics of growth velocity curve - subischial length, boys
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Age Body height Velocity Differences Differences Differences
(years) (cm) (cm/year) (years) (cm) (cm/year)
T A H A% Ty-Tx AA AH AV

T3 7,57 58,9 3,35 T4-T3 0,50 1,7 -0,02
T4 8,07 60,6 3,33 T6-T4 0,59 2,0 -0,02
T6 8,66 62,5 3,31 T6-T3 1,09 3,6 -0,04
T7 9,68 65,9 3,39 T7-T6 1,02 3,4 0,09
T8 10,48 68,7 3,47 T8-T7 0,80 2,8 0,07
T9 13,12 76,3 1,73 T8-T6 1,82 6,2 0,16

T9-T8 2,64 7,6 -1,73

T9-T7 3,44 10,4 -1,66

Table 4b: Characteristics of growth velocity curve - subischial length, girls
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Age Body height Velocity Differences Differences Differences
(years) (cm) (cm/year) (years) (cm) (cm/year)
T A H \% Ty-Tx AA AH AV
T2 7,13 54,0 2,59 T3-T2 0,78 21 0,10
T3 7,91 56,1 2,69 T4-T3 1,08 2,8 -0,17
T4 8,99 59,0 2,52 T4-T2 1,86 49 -0,07
T6 10,09 61,6 2,36 T6-T4 1,10 2,7 -0,17
T7 11,88 66,2 2,92 T6-T3 2,18 5,5 -0,34
T8 13,31 70,8 3,41 T7-T6 1,79 4,6 0,57
T8-T7 1,43 4,6 0,49
T8-T6 3,22 9,2 1,05

Table 5a: Characteristics of growth velocity curve - upper extremity length, boys
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Figure 5a: Mean velocity curve of upper extremity length - boys
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Age Body height Velocity Differences Differences Differences
(years) (cm) (cm/year) (years) (cm) (cm/year)
T A H v Ty-Tx AA AH AV
T3 7,23 53,4 2,70 T4-T3 0,64 1,7 -0,11
T4 7,87 55,1 2,59 T6-T4 0,96 2,4 -0,14
T6 8,83 57,5 2,45 T6-T3 1,60 4,1 -0,25
T7 10,07 60,7 2,67 T7-T6 1,24 3,1 0,21
T8 11,25 64,0 2,88 T7-T4 2,20 5,5 0,07
T9 13,75 70,0 1,45 T8-T7 1,18 3,3 0,21
T8-T6 2,42 6,4 0,42
T9-T8 2,50 6,0 -1,42
T9-T7 3,68 9,3 -1,21
Table 5b: Characteristics of growth velocity curve - upper extremity length, girls
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Figure 5b: Mean velocity curve of upper extremity length - girls
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height velocity of body height. The total
length of the PS of sitting height in girls
lasted 3.7 years and its average increment
amounted to 11.0 cm.

Intersexual difference

The velocity curve of sitting height
displays an analogous course of develop-
ment in both spurts and both sexes. The
peak of MGS was reached at the same
age (T3 = 7.1 years). Owing to a steeper
deceleration phase and a lesser decrease
of growth velocity girls on average begin
their PS of sitting height about 1.5 years

earlier than boys. The acceleration phase
of PS is steeper and remarkably longer in
boys. The difference in reaching maximum
growth velocity of PS (T8) is 2 years.

Subischial length - Boys
(Table 4a, Figure 4a)

Boys reached the maximum average velo-
city in MGS at the age of 8.2 years (T3), i.e.
precisely 1 year after reaching the peak of
MGS of sitting height and 0.7 year after rea-
ching the peak of body height. The point of
average minimal velocity before PS (T6) was
reached at the age of 10.2 years and the cul-
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Figure 6a: Comparation of growth dynamics of linear traits - boys
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minating peak of PS at the age of 12.8 years.
The average growth velocity of subischial
length reaches values that are equal to those
of sitting height in all phases of growth.

Subischial length - Girls
(Table 4b, Figure 4b)

In girls the peak of MGS was reached at
the average age of 7.6 years (T3). The avera-
ge age of the beginning of pubertal accele-
ration of subischial length (T6 = 8.7 years)
coincided with the start of the PS of body
height. However, girls reached maximal
pubertal velocity (T8) and subsequently

also the point of its maximal deceleration
at the age of 10.5 years, i.e. 0.7 year sooner
than in body height parameters.

Intersexual difference

In agreement with other length para-
meters the MGS of subischial length starts
sooner in girls and their advance exhibits
an intersexual age difference ranging in the
interval from 0.6 to 1.0 year. The same trend
is observed also in the PS. On average the
start of PS (T6) in girls begins 1.5 years soo-
ner than in boys and its peak (T8) is reached
2 years earlier. Although the values of the
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Figure 6b: Comparation of growth dynamics of linear traits - girls
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growth velocity of subischial length are very
similar in both sexes, girls reach lower avera-
ge increments in all phases of development.

The length of upper extremity

The growth dynamics of upper extre-
mities is equal in both sexes to the develop-
ment of the growth velocity of body height.

Boys
(Table 5a, Figure 5a)

The peak of the average growth velo-
city of upper extremity in the MGS (T3)
comes in boys at the age of 7.9 years. In
accord with the PS of body height their PS
(T6) begins at the age of 10.1 years. Boys
reach the peak of PS at the age equal to the
maximum of pubertal acceleration of body
height (T8 =13.3 years).

Girls
(Table 5b, Figure 5b)

In girls and boys we observe a remar-
kable agreement in the growth dynamics
of the length of upper extremity and total
body height in the period of both par-
tial growth accelerations. On average girls
reach the peak of MGS (T3) at the age of 7.2
years. Their PS starts at the age of 8.8 years
(T6) and its culminating peak (T8) comes
at the age of 11.3 years. Similar characte-
ristics are shown also by the deceleration
phase of the average growth curve.

Intersexual difference

When we consider intersexual diffe-
rence between girls and boys, the length of
upper extremity exhibits the same propor-
tionality of acceleration in various phases

of the average growth curve as in other
linear parameters.

Evaluation of mutual relations

The evaluation of mutual relations in the
dynamics of growth proves that on average
boys start the pubertal growth acceleration
(point T6) of their markers of linear propor-
tionality almost at the same time. Subischial
length is the first marker to reach the peak
height velocity (T8), whereas sitting height
is the last parameter to reach its peak of
maximum growth. Its delay is expressed
by the difference of one year. The PHV of
somatic height is found in the middle of
peaks of both segments with a proportional
difference of 0.5 years. The length of upper
extremity in boys exhibits aclose corre-
spondence to the course of growth dynamics
of somatic height. Figure 6a demonstrates
almost absolute agreement in the beginning
and the end of stages of development.

Also in girls we may observe consider-
able agreement between the upper and
the lower segment of the body as far as
the beginning of the pubertal spurt is con-
cerned (Figure 6b). The body height starts
its growth acceleration 0.2 years earlier.
The growth dynamics of these markers is
in accord with observations made among
boys. As a rule, the peak of pubertal accel-
eration (T8) of subischial length comes 1.4
years earlier than the peak of PS of sitting
height. The PHV of body height is found
again in the middle with proportional dif-
ference of 0.7 years. The length of upper
extremity begins its PS at the same time
in both somatic segments, i.e. 0.3 years
after the body height started its accelera-
tion. The peak of growth velocity in PS is
reached in accord with the PHV of somatic
height (11.2 years), i.e. 0.7 years after the
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peak of the upper segment and 0.6 years
before the peak of the upper segment.

Girls first reach the point of maximal
deceleration of their growth velocity in PS
(T9) in the length of the lower body seg-
ment. On the other hand, the last markers
to reach this point are their body height
and the length of upper extremity.

DISCUSSION

The problems of constructing models
with mixed effects belong to the field of

study that is regarded as the fastest-growing
branches of contemporary statistics from
the viewpoint of general theory as well
as practical applications. One of the most
important sources of motivation for its
development is seen in enquiries into the
growth dynamics of somatic parameters
on the basis of semilongitudinal studies.
Their obvious advantage is that are by far
more feasible in present-day practice and
conditions than longitudinal studies.

It is interesting to compare values of
age in different points of average veloci-
ty curves of altitudinal and longitudinal

Boys T3 T6 T7 T8

Parameter SMLG LG dif. SMLG LG dif. SMLG LG dif. SMLG LG dif.
height 79 70 09 101 11,1 1,0 11,9 130 11 133 140 0,7
sitting height 72 67 05 99 11,2 13 122 131 09 139 142 03
subischial length 82 7,6 06 102 11,0 08 11,6 126 10 128 13,7 09
upper extrem. length 79 72 0,7 101 10,7 0,6 119 125 0,6 133 138 05

Table 6a: Boys - comparation of timings of growth phases - semilongitudinal study (SMLG) 1997-
1999, Ziirich longitudinal study (LG) 1954-1976, means and differences in years

Girls T3 T6 T7
Parameter SMLG LG dif. SMLG LG dif. SMLG LG dif.
height 7,2 6,9 0,3 8,5 9,8 1,3 9,9 11,2 1,3
sitting height 7,1 6,6 0,5 8,7 9,7 1,0 10,3 11,3 1,0
subischial length 7,6 7,2 0,4 8,7 9,4 0,7 9,7 10,6 0,9
upper extrem. length 7,2 6,7 0,5 8,8 9,6 0,8 10,1 11,0 0,9
Girls T8 T9

Parameter SMLG LG dif. SMLG LG dif.

height 11,2 12,2 1,0 13,8 13,5 0,3

sitting height 11,9 12,4 0,5 14,0 13,9 0,1

subischial length 10,5 11,6 1,1 13,1 13,3 0,2

upper extrem. length 11,3 12,1 0,8 13,8 13,7 0,1

Table 6b: Girls - comparation of timings of growth phases - semilongitudinal study (SMLG) 1997-
1999, Ziirich longitudinal study (LG) 1954-1976, means and differences in years
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Boys T4-T2 T6-T4 T7-T6 T8-T7

Parameter SMLG LG dif. SMLG LG dif. SMLG LG dif. SMLG LG dif.
height 1,6 20 04 L1 29 18 18 19 01 14 09 05
sitting height x 1,7 X 1,3 35 22 23 20 03 ,7 1,1 006
subischial length 1,6 21 05 1,0 22 1,2 1,5 1,7 0,22 1,2 1,1 01

upper extrem. length 19 19 0,0 1,1

23 1.2 18 1,8 00 14 13 01

Table 7a: Boys — comparation of durations of growth phases - semilongitudinal study (SMLG)
1997-1999, Ziirich longitudinal study (LG) 1954-1976, means and differences in years, boys

Girls T6-T4 T7-T6 T8-T7
Parameter SMLG LG dif. SMLG LG dif. SMLG LG dif.
height 0,7 1,6 0,9 1,4 1,4 0,0 1,3 1,0 0,3
sitting height 0,9 21 1,2 1,6 1,6 0,0 1,6 1,1 0,5
subischial length 0,6 1,2 0,6 1,0 1,1 0,1 0,8 1,0 0,2
upper extrem. length 1,0 1,8 0,8 1,2 1,4 0,2 1,2 1,1 0,1
Girls T9-T8 T9-T6

Parameter SMLG LG dif. SMLG LG dif.

height 2,6 1,3 13 53 3,7 1,6

sitting height 21 1,5 0,6 5,3 4,1 1,2

subischial length 2,6 1,7 0,9 4,4 3,9 0,5

upper extrem. length 2,5 1,6 0,9

5,0 4,1 0,9

Table 7b: Girls - comparation of durations of growth phases - semilongitudinal study (SMLG)
1997-1999, Zirich longitudinal study (LG) 1954-1976, means and differences in years

parameters with results presented by the
Zurich longitudinal study from the years
1954-1980 (19), especially in respect to
parameters of body height, sitting height,
subischial length and the length of upper
extremity (table 6a, 6b). When we esti-
mate profiles of partial spurts recorded
in the study - MGS, PS, we may notice
conspicuous agreement in the timing of
the peak of MGS (T3) in both samples of
examined individuals. The positive differen-
ce in the Czech sample vacillating around

the value of 0.5 year is of no significance,
it is caused by a flatter and broader peak
of growth waves in average velocity curves
and at the same time by a considerably high
interindividual variability of MGS. Results
allow us to conclude that on average the
present-day populations of children reach
top velocities of MGS at an age comparable
to populations of children 30 years ago.
What has changed is the development in
the period that follows (table 7a, 7b). The
deceleration phase of MGS is considerably
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shorter in children of the Czech sample, and
so is also the interval between the point of
the maximal deceleration of MGS and the
point of minimal growth velocity before
PS (T6-T4), namely, from 0.7 do 1.3 years
of age. Subsequent point of inflection (T7,
T9) and the point of the peak growth velo-
city of PS (T8 = PHV) exhibit a proportional
difference around one year of age, shown in
the lower age of the Czech sample of chil-
dren. The sequence of characteristics of the
course of the pubertal growth wave is very
similar in boys and girls. While the length of
the starting phase of PS (T'7-T6) in children
of both sexes is in concord with the Ziirich
study, the duration of the acceleration phase
is longer. In the Czech sample the PS star-
ting phase of body height and sitting height
is on average 0.5 year longer. The length
of upper extremity and subischial length
show no differences. In the subsequent
phase of growth curve, i.e. in the period of
deceleration of growth velocity (T9-T8)
it is possible to notice a considerable diff-
erence. The deceleration phase of PS was
considerably longer in Czech girls, in case
of body height it was almost twice as long,
which was manifested in the total length of
duration of their PS. Observations were car-
ried out only in the sample of girls, because
in the age categories of boys examined the
point of maximal deceleration period of PS
was not recorded.

CONCLUSION

Semilongitudinal follow-up studies pro-
vide various up-to-date evidence on human
growth and development, and if they are
supported by conveniently selected mathe-
matical models, they may be used also as
data of longitudinal type for a long-term

research. They allow us to obtain average
values of the characteristics of velocity
curves of somatic traits studied and enable
us to describe also different phases of their
growth waves.

The long period, needed for completing
longitudinal research, makes it impossible
to publish up-to-date growth data in a gi-
ven population. The valuable results of the
Zirich study give detailed characteristics
of curves of velocity and acceleration for
many somatic parameters, yet particular
values of a given trait and age characteris-
tics of velocity curves nowadays lose vali-
dity owing to the influence of the positive
secular trend. This influence is primarily
seen in the earlier start of PS in present-day
children shifted to lower age categories.
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SOUBORNE REFERATY e REVIEWS

NOSOLOGIE A KLASIFIKACE GENETICKYCH
KOSTERNICH PORUCH - REVIZE 2006

SUPERTI-FURGA A., UNGER S. A NOSOLOGICKA SKUPINA

International Skeletal Dysplasia Society

Smyslem sd€leni skupiny pracovniki, vedenych autorkami z Pediatrické kliniky a Cent-
ra pro lidskou genetiku Univerzity ve Freiburgu (NSR) je informace a nové revizi ,Nosologie
konstitu¢nich poruch kostry“, ktera zahrnula nové poznané poruchy a respektuje nové
molekuldrni a patogenetické pojeti. Pro zaclenéni poruch bylo rozhodujicim hlediskem
(1) vyznamné kosterni postizeni, odpovidajici definici kosternich dysplazii, metabolic-
kych kosternich poruch, dysostéz a kostnich malformaci a/nebo redukcnich syndromd,
(2) publikace a uvedeni v MIM, dile (3) ovéfeny, nebo vysoce pravdépodobny geneticky
podklad jakoZ i (4) nosologickd autonomie, potvrzend molekulirni nebo vazebnou ana-
Iyzou a/nebo charakteristické diagnostické projevy a vyskyt u pocetnéjsich jedinct, nebo
rodin. Zafazeno bylo 372 raznych stavi, jez jsou rozdéleny do 37 skupin, definovanych
hledisky molekuldrnimi, biochemickymi a/nebo rentgenologickymi. Z téchto stavi je 215
ptidruzeno k jednomu nebo vice nez 140 riaznym genum. Nosologicky status byl definovan
jako definitivni (tj. poznand mutace nebo locus), pravdépodobny (znimky rodokmenové)
nebo ,bona fide“ (pocetnd pozorovani a zietelnd diagnosticka hlediska, ale dosud bez
rodokmenového ovéfeni, nebo potvrzeni locusu). Pocet uznanych genetickych poruch
s vyraznou kosterni slozkou roste a rozliSeni mezi dysplaziemi, metabolickymi kosternimi
poruchami, dysostézami a malformac¢nimi syndromy se stird. Pro potfeby klasifikace se
integruji patogenetickd a molekuldrni hlediska s morfologickymi, ale poruchy se nadile
identifikuji podle klinickych projevll a rentgenologického vzhledu. Molekuldrni prikazy
vedou k potvrzeni individudlnich jednotek a formoviani novych skupin, ale dovoluji také
ohranic¢eni pfibuznych, byt odliSnych jednotek a doklddaji dfive netusenou heterogenitu
molekuldarnich mechanizmu. Molekuldrni dikaz tedy nezjednodusuje Nosologii a ocekava
se dalsi naruast poctu jednotek i komplexnosti. Publikaci aktudlniho prehledu poznanych
jednotek s postizenim kostry a zjiSténych genetickych defekti, miZe nova Nosologie
pomoci v klinické diagnostice, usnadnit poznini novych jednotek, podpofit a smérovat
vyzkum v kosterni biologii a genetickych poruchich.
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UVOD

Po objevu pocetnych chromozomail-
nich odchylek lékafskd genetika zaZila
pocatkem Sedesatych let prudkou expanzi,
kterd vrcholila v konferencich o vrozenych
vadach (Birth Defekt Conferences). Kratce
poté hromadici se doklady o zna¢né hete-
rogenité kosternich poruch podnitily sku-
piny expertl z riznych zemi, aby vytvorily
nomenklaturu, kterd by ujednotila nazvy
toho, co bylo oznac¢eno jako ,Konstitu¢ni (¢i
Intrinzické kostni poruchy“ (INCDB 1970;
NCDB 171 a, b; McKusick a Scott, 1971).
Zamérem ,Nomenklatury“ bylo shromazdit
znalce v oboru radiologie, klinické geneti-
ce a pediatrii tak, aby souhlasili s ozna-
¢enim a klasifikaci Kkosternich poruch,
syndromti a metabolickych chorob, které
byly rapidné v kratkém case popsany. Od
doby kdy byla v r. 1970 publikovina prva
Nomenklatura, se mnoho zménilo a tak
byly pfipraveny revize v rocich 1977, 1983,
1992, 1997 a 2001 (INCDB, 1978, 1983;
INCO 1998; Hall, 2002). Elektronické pro-
stfedky mimofddné zrychlily postup, jimz
Ize vefejnost seznamit s novymi pozorova-
nimi a jejich vysledky; znalost molekular-
niho zidkladu poruch se rozrostla natolik,
Ze vyvolavajici gen je zndm u pfiblizné
poloviny z takika 400 poruch, které jsou
dnes zavzaty. V dasledku bohatstvi dostup-
nych dat o klinickych a radiologickych
projevech, zptisobu dédi¢nosti - a v mno-
ha pfipadech - molekulirnim podkladé,
stanoveni nomenklatury a Klasifikace
kazdé poruchy se dnes dd nazvat ,nosolo-
gii“, zatimco pojem  konstitu¢ni“ by mél
byt nahrazen oznacenim ,genetické“. Po
zalozeni International Skeletal Dysplasia
Society v roce 1999, a aby bylo mozné se
vyrovnat s rostouci komplexitou informa-
ci, byla revizemi Nosologie povéfena sku-

pina znalcl, jmenovanych v rdmci ISDS
ad hoc, aby se zajistila vyvaZena spoluu-
cast zkuSenosti klinickych, radiologickych
a molekularnich.

METODIKA

Skupina Nosologie v ramci Interna-
tinonal Skeletal Dyplasia Society se seSla
v srpnu 2005 k revizi vydiani Nosologie
z r. 2001 (Hall 2002). V predchozich mési-
cich kuritofi (obvykle dva az tfi u kazdé
kategorie poruch) byli ustanoveni s posla-
nim, aby prosli nejnovéj$im pisemnictvim
a prodiskutovali mozné zmény jeSté pred
zasedidnim. Béhem zasedani bylo dasaZe-
no souhlasu se zménami a pisemné zizna-
my byly diny do béhu tak, aby v nich
bylo mozné provést opravy po zasedani.
Hlediska pfi zaclenéni jednotlivych poruch
byla:

(1) Vyznamné kosterni postizeni, odpovida-
jici definici kostni dysplazie, dysostozy
a kostnich malformaci a/nebo redukc-
nich syndrom.

(2) Publikace a/nebo zarazeni do OMIN
(coz znamena, Ze pozorovani by nemé-
la byt zaclenéna do Nosologie, dokud
neprojdou recenznim fizenim),

(3) Geneticky podklad se ma opirat o ro-
dokmen, nebo je velmi pravdépodob-
ny z homogenity fenotypu v nepfibuz-
nych rodinach,

(4) Nosologicka autonomie je potvrzena
analyzou molekuldrni, nebo vazebnou
a/nebo zfetelnymi diagnostickymi rysy
a pozorovanimi u mnoha jedincti nebo
rodin.
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VYSLEDKY

V celku 372 raznych stavi bylo zaclené-
no a umisténo v 37 skupinich podle mole-
kularnich biochemickych a/nebo radiolo-
gickych hledisek. Z téchto afekci bylo 215
spojeno s jednim nebo vice nez 140 ruzny-
mi geny. Nosologicky status byl klasifiko-
van jako definitivni (byla potvrzena mutace
nebo lokus), pravdépodobny (rodokme-
nové znamky), nebo bona fide (pocetna
pozorovani a zfetelna diagnostickd krite-
ria, ale dosud nepotvrzen rodokmen nebo
locus). Vysledky jsou uvedeny v tabulce
¢islo 1. Uvnitf skupiny byly uspofiddiny
choroby se znidmou molekuldrni bazi pred
témi, u nichz jsou doklady méné zfetelné;
dohromady ale byly shrnuty variety téze
choroby. Pojeti tabulky c¢islo 1 se vztahuje
ke vstuptim OMIN.

DISKUSE

Prvé hledisko, tj. definice ,signifikantni-
ho kosterniho postiZzeni“ je zatiZzeno jistym
stupném subjektivity. Revize Nosologie
z roku 2001 zacinala se zafazenim soubo-
ru dysostoz. Soucasnd revize jde mnohem
dile se zahrnutim stavu, jako jsou dysos-
tézy nebo malformacni syndromy, které
maji kosterni slozku. Katalog MIM obsahuje
mnohé vstupy, zahrnujici kosterni postiZe-
ni a rozhodnuti o zafazeni, ¢i vylouceni na
podkladé toho, co je ,signifikantni“ postiZe-
ni, mtize byt pfiblizné.

Podobnd hlediska plati i o kriteriu
poctu - ,nosologickd autonomie®. Je posu-
zovana odchylka nezavisld nosologicka jed-
notka, nebo snad varieta nékteré jiZ exis-
tujici jednotky? Jsou diagnosticka hlediska
natolik specifickd, aby dovolila presnou
diagnézu? MizZe byt geneticky zdklad pfi-

jat s rozumnym pfesvédcenim? Predevsim
mezi poruchami, které az dosud nebyly
definovany molekuldrnim potvrzenim,
zlistava nosologickd autonomie pfedmétem
jisté libovile. Pro tyto poruchy je rozho-
dujicim vyznamem diskuse v nosologické
komisi, v niz 1ze harmonizovat minéni jed-
notlivcl a je-li to tfeba, korigovat je kolek-
tivni odbornosti. Je relativné velky pocet
poruch, které jsou vyjmenovany v MIM, ale
u nichzZ se shledalo, Ze neodpovidaji hledis-
kiim viazeni a to vétS§inou pro maly pocet
pozorovini, nebo kvali chybéjici rysiam,
jez by dovolovaly jednoznac¢né oddéleni
od jinych odchylek. Je pravdépodobné, Ze
v budoucnosti dovoli vfazeni téchto jed-
notek dal$i pozorovini, nebo molekulirni
vysvétleni; bud'to jako samostatnych jed-
notek, nebo jako ,variet jiZz existujicich
stavd. V tomto smyslu Nosologie dokldda,
Ze mnoho véci dosud neznidme.
Usporfadani odchylek do skupin bylo
proti roku 2001 podstatné zménéno (Hall
2002). Bylo formulovino vice skupin, opi-
rajicich se o postizeni spole¢né molekuly
nebo biochemicky mechanismus (skupiny
1-6). Nékteré skupiny se opiraji o ana-
tomické lokality rentgenologickych zmén
(skupiny 7-16). Skupiny 17-19 jsou defi-
novany podle makroskopickych hledisek
a klinickych znaka (ohyby kosti, Stihlost
kosti, mnohocetné luxce). Skupiny 20-25
a 27 respektuji projevy mineralizace (zvy-
Send, nebo sniZend kostni hutnota, poruchy
mineralizace ostruvkovitého vzhledu, oste-
olyza). Skupina 26 shrnuje velkou skupinu
lysozomalnich poruch s postizenim kostry.
Skupina 28 obsahuje choroby s tzv. abnor-
malnim vyvojem kosternich slozek, jako
jsou exostozy, enchondromy, ektopické
kalcifikace. Tato skupina je znacné hete-
rogenni a bude v budoucnosti vyzadovat
revizi preskupeni, v zavislosti na novych
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molekuldrnich adajich. Skupiny 29-37 jsou
posléze urceny pro dysostozy (se skupinou
29, ktera obsahuje kleidokranidlni dysplazii
jako obecné znamy priklad pfechodu mezi
dysplazii a dysost6zou), sledujici opét ana-
tomickd hlediska (kranium, oblicej, axidlni
kostra, koncetiny) s pfidatnymi hledisky,
ktera zohledfiuji principy embryondlniho
vyvoje, jako je redukce koncetin nebo hypo-
plazie (proximo-distilni rast) versus dife-
renciace konecnych ¢isti a ¢lenéni prsta
nebo utvireni kloubt. Nakonec se zménily
veskeré fimské cCislice na arabské, aby se
usnadnilo elektronické vyhledavani.

Kritika pfedchozi verze Nosologie se
snesla na jeji ,hybridni“ pojeti v tom smys-
lu, Ze se nedrzi systémového pojeti, aby byla
bud klinickd, nebo molekuldrni. Je prav-
dou, Ze poslanim Nosologie primarné neni,
aby slouzila jako diagnostickd pomucka;
v tomto sméru mohou byt uZite¢néjsi jina
sdéleni (Unger, 2002; Offiah a Hall, 2003).
S podobnym hlediskem se jind sdéleni vice
orientovala na molekuldrni aspekty gene-
tickych kostnich chorob (Hermanns a Lee,
2001; Superti-Furga et. al, 2001; Kornak
a Mundlos, 2003). Je vSak mozna koexi-
stence Nosologie s jinymi klasifikacemi,
opirajicimi se o klinicky nebo radiologic-
ky pristup, s diagnostickym zaméfenim
jez se opird o molekulirni bdzi a déje pri
jejich postizeni a doufi se, Ze elektronické
prostfedky usnadni pfevody mezi riazny-
mi klasifikacemi a jejich spolupiisobent,
podle potieby. Jde o snazeni zalozit systém
webového typu, ktery by umoznil studie
v databazich o molekularnich defektech,
déjich a klinickych pfiznacich.

Pfes dana omezeni je Nosologie schop-
na poskytnout rychlou pomoc i orientaci
na tomto komplikovaném poli. Pro kli-
nika, ktery usiluje o diagnézu, muize uz
prosty seznam nemoci sestaveny podle

jejich hlavnich symptomd pomoci ve
volbé dalSich vySetieni a konzultaci u od-
povédnych zdroja. Rozmezi mezi kostnimi
dysplaziemi a dysostozami, se stavaji neos-
tfejSimi, stejné tak u metabolickych a mo-
lekuldrnich afekci a vrozenych vad, takze
diagnosticky proces vyzaduje znalosti, pfe-
sahujici meze jednotlivych subspecialit.
Experti Nosologie nabizi rychlé osvézZeni
paméti o fadé diferencidlnich diagnéz pro
danou poruchu. V nékterych pfipadech je
Nosologie seznamem bézné uzndvanych
poruch a predstavuje standard, vii¢i némuz
ma byt moznd ,nova“ porucha porovnina.
A posléze, Nosologie nabizi katalog genu,
které se podileji na kosternim vyvoji a ho-
meostiaze a méla by byt pfedmétem zajmu
a inspiraci pro vSechny, kdo pracuji v kost-
ni biologii a mediciné.
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LEKARSKA A KLINICKA GENETIKA, 2. CAST
MEDICAL AND CLINICAL GENETICS, PART 2
KUKLIK M.

Geneticka ambulance - ambulantni centrum Praha 3, Olsanska 7

Ustav biologie a 1ékafské genetiky 2. LF UK Praha

Ustav biologie a 1ékaiské genetiky CBO, 3. LF UK Praha

Stomatologicka klinika 1. LF UK UK Praha

Ustav péce o matku a dité, Praha

Katedra antropologie a genetiky ¢lovéka Prirodovédecké fakulty UK Praha

SOUHRN

Lékarska a klinicka genetika predstavuji obory potiebné pro Sirsi 1ékafskou
verejnost, pro laboratorni pracovniky v prirodovédnych a zdravotnickych obo-
rech. Predkladana dalsi cast je zakladem a repetitoriem pro vyuku studenta
1ékaiskych fakult a biologickych oboru. Odpovida zkuSenostem autora s vyukou
studenti magisterského studia i bakalafskych sméru (fyzioterapie, stomatologic-
ké genetiky, antropogenetiky, 1ékarské genetiky, zdravotnich a radiolologickych
laborantu, studujicich oSetfovatelstvi a optometrii), ale i dalSich. V nisledujici
kapitole jsou uvedena zikladni fakta cytologie, oganizace builky se zfetelem k bunécné
organizaci hmoty.

Klic¢ova slova: bunika - cytologie - organely - metabolismus - mebrany

SUMMARY

Medical and clinical genetics is very important for physician and other medical wor-
kers (e.g. physiotherapy, stomatology). This part of overwiev talk about cytology, organels
and membrans.

Key words: cell - cytology - organels - the metabolismus - membrans
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4. BUNECNA ORGANIZACE
ZIVE HMOTY

Bufiky jsou nejmenSimi utvary Zivé
hmoty schopné samostatné existence
a rozmnozZovani.

Existuji také nedplné, nebunécéné formy
zivota (virusy), které jsou vSak ve svém
rozmnoZzovani zavislé na bunkich a jejich
proteosyntetickém aparatu. Bunky jsou
tak nesporné nejmensimi organizovanymi
formami Zzivota schopné samostatného
Zivota.

Virusy oznacujeme jako bunécné para-
zity, nejsou schopni samostatného Zivota,
pouZivaji proteosynteticky apariat bufiky
hostitelské.

Bunky nejsou pozorovatelné pouhym
okem a k jejich studiu je nutné mikrosko-
pické sledovani. Jsou to oteviené systé-
my, které si s okolim a zevnim prostfedim
vyménuji latky, energii a informace. Pro
tuto vyménu je duilezity povrch buiky,
pfedstavovany buné¢nou membranou,
probihad pfes ni tok litek. Cytoplasmatické
organely jsou nezbytné pro energetickou
vyménu. Pro cinnost proteosyntetického
aparitu jsou nezbytné informace z jadra.

Bunika je se svym okolim ve vztahu
dynamické rovnovihy - tzv. steady state.
Metabolické vztahy v bufikdch, které jsou
zavislé na prisunu kysliku jsou pfirovnava-
ny k hofeni. Jsou v3ak i buiiky které existuji
na drovni anearobniho metabolismu - viz
dile.

Bunécnd teorie je zakladnim postulitem
biologie, V r. 1871 vyslovil Rudolf Virchow
teorii, Ze kazda zijici bunka vznikla z busiky
predchiazejici. (Omnis cellula ex cellula).

Tento prusky patolog si prvni povsiml
vyznamu bunécnych zmén v patologii lid-
skych chorob a spolu s K. Rokitanskym, ces-
kym anatomem polozili tak zaklady exakt-

niho lékafstvi, dodnes platné tzv. bunécné
patologie. Bunécné zmény se ukizaly
velice charakteristické i u geneticky pod-
minénych chorob, jak si ukaZeme dale.

Builky jsou velmi rozmanitymi Gtvary,
které maji ovSem vzdy spolecny stavebni
plan a spole¢ni kriteria. Ve skute¢nosti nee-
xistuje néjakd univerzalni bunky, ale obec-
né schéma vytvofené obecnou biologii.
SpiSe nez morfologii, musime se nejdiive
zabyvat definici a obecnymi znaky bunky.
Definice bunky nepiedpoklada jinou formu
Zivota neZ na principu buné¢né organizace.
Studium bunky se nyni obraci na droven
molekularni, mluvi se o tzv. o molekularni
biologii, molekularni cytologii a genetice.
Nauka o bufice - cytologie, uzivi previz-
né optickych zobrazovacich metod, napf.
optické mikroskopie ve viditelném svétle,
ultrafialovém a infracerveném svétle,
mikroskopie fazové kontrastni, interferenc-
ni, fluorescen¢ni, polarizacni, rentgenové
i elektronové, z nichZ kazda ma specificky
vyznam a ovSem také omezeni. Pouziti riz-
ného spektra délky elektromagnetického
vinéni znamend také rtznou rozliSovaci
schopnost. Nejpodrobnéjsi sledovani jde
na aroven tzv. rentgenové difrakce, které
umoziuje i popis jednotlivych makromole-
kul. Sledovani bunék vyZaduje ovSem urcité
zpracovani tzv. preparatd, které s sebou
nutné nese vznik tzv. artefaktd. Slovo
artefakt, znamé v trochu jiném vyznamu
jako synonymum uméleckych vytvoru,
znamend vznik jinych dtvart v preparo-
vané, nezivé buiice, odliSnych nez v Zivé
burice. To je urcité riziko tzv. redukcionis-
tické biologie. Existuji ovSem i pozorovini
Zivych bunék, tzv. mikrokinematografie.
Abychom pfekonali urcité riziko chybnych
interpretaci pozorovini, je nutno vyse uve-
dené metody kombinovat.
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Bunka je zakladni organizacni, struk-
turni a funk¢ni jednotkou Zivych soustav.
Za urcitych situaci muaze zastivat funkci
celého organizmu (jde o skupinu jednobu-
nécnych organizmi).

Bunky, pfes veskeré rozdily u jednotli-
vych typt organismu a jejich tkdni maji uni-
verzalni skladbu (jak u prokaryot - jedno-
dusSich bunék, tak i u eukaryot - které maji
pravé jadro, které maji jidro jako distinktni
organelu). Univerzalni skladba je nachize-
na jak u jednobunécnych, tak i mnohobu-
nécénych organizmi, rostlin a Zivoc¢ichu.

K bunkdm patfi pfedevsim:

1. vlastni geneticky a proteosyntetic-
ky aparat

2. vlastni systém metabolismu vytva-
fejici a vyuzivajici makroergické
vazby

Prokaryotickd buifika je pivodnéjsi typ
bunék, jednodussi, znamy u baktérii.

Eukaryoticka burika je pozdéjsi a slo-
Zitéj§i typ, md vice organel, md typické
jadro ménici se v pribéhu déleni na chro-
mozomy.

4.1 Strukturaeukaryotické bunky
Organely
4.1.1 Jadro

Plasma jako zdkladni hmota, obsah
buiky, nékdy téZ nazyvana cytosol obsahu-
je rozli¢né organely. Jadro ja hlavni, nadfa-
zenou organelou buriky.

Velikost jadra zavisi na fadé faktort, na
stupni vyvoje, intenzité latkové premény.
V prubéhu déleni se jadro vytrici a zistava-
ji z n€ho distinktni Gtvary, chromozomy.

U polyploidnich bunék obsahujicich
vicendsobné zmnozZené sady chromozomu

je jadro vétsi a zdroven je vétsi celkovy
objem bunék, takZe je zachovin celkovy
nukleoplasmaticky pomér. Nitro jadra tvo-
feno zejména chromozomy, barvitelnymi
zejména zasaditymi, bazickymi barvivy,
na rozdil od odli$né barvitelné cytoplasmy
buriky.

Jadro je ohrani¢eno jadernou membra-
nou, kterd jako vSechny membrany v buiice
je dvojité konturoviana. Je vybavena pru-
duchy, milipory. Chromozomy jadra tvori
nukleoproteiny s DNA. DNA slouzi jako
templat, predloha pro ruznych typua RNA
(ribonukleové kyseliny), predev§im mes-
senger m(RNA).

Mistem pfepisu DNA na RNA jsou jadér-
ka - (jadérko = nukleolus, popf. vétsi pocet
jadérek v buiice), jsou ziroveil ukazate-
lem proteosyntézy v buiice, tj. indika¢nim
mistem syntézy proteinti v bufice. Samotna
syntéza proteini probihd v ribozémech.
Buriky, které maji momentalni vétsi proteo-
syntézu a tudiZ pfepis z DNA na RNA, maji
vice jadérek.

4.1.2 Chloroplasty (plastidy)

Vyskytuji se pouze u rostlinnych bunék
a nékterych jednobunécnych. Nékteré
jejich strukturdlni a funk¢ni charakteris-
tiky jsou analogické jako u mitochodrii,
avsak urcité procesy u nich probihaji jako-
by obracené. Maji specifickou vnitini struk-
turu. Maji opét dvojitou membranu, jejiz
vnitini vrstva je zfasena do utvari zvanych
thylakoidy. Celkova stavba thylakoidu
pfipomind vilecek sloZzeny z minci. Jsou
mistem fotosyntézy, produkce kysliku,
nebot obsahuji rostlinné barvivo chloro-
fyl. Na chlorofylu a fotosyntéze je zavisly
cely aerobni Zivot na Zemi. Existuje n¢kolik
typt ruzné dokonalych typt chlorofylu
podle fylogenetického zafazeni. Na tomto
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misté je tfeba pfipomenout, Ze kyslikova
atmosféra existuje na Zemi az po vzniku
fotosyntézy !

V chloroplastech na thylakoidech
dochazi k transformaci zarivé energie,
zpravidla slunecni, ale i uméle vytvofené
na vnitfni, volnou energii dvou prislusnych
makroergickych sloucenin adenosintrifos-
fatu a nikotinadenindihydrofosfatu. Pfi
této reakci vznikd bud elementirni kyslik
nebo sira ¢i jeji anion u sirnych bakterii,
fotosyntetizujicich na bdzi sirovodiki a siry
(analogie vody a kysliku).

Chloroplasty obsahuji téz urcité mnoz-
stvi vlastni DNA a chovaji se jako samostat-
né se délici, autonomni organely. Mohou
byt nositeli tzv. cytoplasmatické dédic-
nosti, ktera se fidi jinymi zdkonitostmi nez
mendelovskad dédi¢nost.

Podobné jako mitochondrie (viz dile)
vykazuji chloroplasty stejné jako dalsi plas-
tidy znamky paivodné samostatného orga-
nismu prokaryotického ptuvodu.

Chloroplasty jsou vlastné pouze jednou
z forem tzv. plastida, rostlinnych organel
obsahujicich rozli¢cnd barviva, z nichz
Jejich geneze vychdzi od bezbarvych mla-
dych plastida. Ty jsou nazyvany leuko-
plasty, neobsahuji jesté zidné barvivo.
Pozdéji obsahuji chlorofyl, ale i néktera
jind barviva, kterd v chloroplastech jsou
prekryta zelenou barvou chlorofylu, ale
v nékterych jinych plastidech, tzv. chro-
moplastech mohou byt jeho hlavni sou-
¢asti a pricinou odlisného zabarveni listu.
Z ostatnich barviv je vyznamny predevsim
xanthin, zpuasobujici Zlutavy kolorit
listli, néktera barviva jsou pofi¢inou rudé-
ho zabarveni listi (napf. Cerveny javor
obsahuje téZ chlorofyl, ale vyslednd barva
listu je dand prekryvajicim cervenym barvi-
vem) a podobné. Konec¢né zabarveni listu

je vysledkem pfitomnosti toho kterého bar-
viva v plastidu a muiZe se v prub¢hu sezony
ménit. Listy které jsou v pribéhu jara a 1é-
ta zelené, jsou v dusledku zistavy syntezy
chlorofylu na podzim Zlutavé a cCervené
zabarvené pritomnosti raznych, predevsim
xanthinovych barviv.

Dédicnost barvy listti vykazuje vSech-
ny znaky cytoplasmatické dédicnosti. Tak
napf. u jevu, kterému fikime panaSovini
listlh je pozorovan jev, kdy cast plastida
zustava i u dospélych lista ve stavu leuko-
plasti, bezbarvych organel, které jsou
pfic¢inou bélavého zabarveni u listd rostli-
ny Tradescantia (vodénka, béZna poko-
jova rostlina). Podobné bychom mohli
jmenovat jiné pfiklady zlutavé a zelené
strakatych (tzv. panaSovanych) listd u ji-
nych rostlinnych species.

4.1.3 Mitochondrie

Byly popsany v letech 1886 - 1997
Bertholdem, Koellikerem a Bendou. Jejich
morfologie je velice rozmanitd, rozméry
vétsinou 7 x 0,5 mikrometr. Maji enzy-
maticky vybavenou dvojitou membranu,
jejiz dvé vrstvy maji nesmirny vyznam: roz-
dé€luje se na vnéjsi a vnitini vrstvu. Jejich
prostorova organizace umoZziiuje spravny
a zdarny prubéh enzymatickych reakci.

Je to jednak aerobni fosforylace, ktera
je typicka pro vnitfni membrinu, kterda
je zfasena do lamel - neboli krist. Prostor
ohrani¢ny vnitfni membrinou je vyplnén
tzv. matrix (zakladni, mate¢nou hmotou).
Mitochondrie transformuji chemicky poten-
cidl nékterych sloucenin (cukri) na volnou,
okamzité vyuzitelnou energii adenosintri-
fosfatu (ATP).

Aerobni fosforylace neni nic jiné-
ho nez tzv. biochemicky dychaci fetézec
dany spfazenim, spojenim elektronového
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pfenosu (dychini) se syntézou ATP. Za
urcitych okolnosti muze dychidni existovat,
probihat i bez syntézy ATP.

Bakterie jako jednodus$si, prokaryotni
organismy nemaji Zidné mitochondrie, tyto
zminéné mitochondridlni funkce pfebira-
ji jejich bunéc¢né membriny. V ostatnich
zivych systémech jsou mitochondrie vytvo-
feny jako samostatné organely.

Mitochondrie obsahuji téZ enzymy cit-
ratového (Krebsova) cyklu, mistem jeho
realizace v buiice jsou pravé mitochondrie.
Vaitfni membrana ma vyznam pro realiza-
ci Krebsova cyklu.

Dilezitost membrin mitochondrii
vyplyva téz z faktu, Ze aerobni fosforylaci
nelze reprodukovat mimo misto struktury
membran. Transport elektront se realizuje
na vnitfnich membrandch.

K poznani funkce mitochondrii a jeji
zavislosti na struktufe slouZi jejich expe-
rimentdlni rozbijeni ultrazvukem na tzv.
elektron transportujici partikule. Pfi urci-
tém stupni rozbiti nejsou nejprve schopny
Krebsova cyklu, pfi dalsim stupni nejsou
schopny ani aerobni fosforylace.

Mitochondrie jsou téZ mistem tzv. beta
oxidace mastnych kyselin, tzv. Lynnenovy
spiraly. Mitochondrie jsou autonomnimi
organelami, obsahuji vlastni kruhovou
DNA, mitochondridlni DNA je zfejmé bak-
teridlntho puvodu a dé€li se samostatné.
Mitochondrie maji pomérné kratkou Zivot-
nost, jejich polocas je 5 az 10 dni.

Dalsi charakteristiky mitochondridlni
souvisi s tzv. mitochondridlni nebo cyto-
plasmatickou dédi¢nosti. Tento typ dédic-
nosti byva oznacovan jako matroklinni typ
dédic¢nosti. Zatimco chloroplasty slouZi
k akumulaci energie, mitochodrie slouzi
k jejimu uvolfiovani. Obé organely maji
vyzna¢né vztahy k energetickému metabo-
lismu burky.

Vzhledem k autonomnimu charakteru
téchto organel se predpoklada jejich ptivod
jako plvodné nitrobunécnych prokaryo-
tickych parazith, ktefi zacali kooperovat
s hostitelskym organismem eukaryotické
bunky (tzv. endosymbiotickd teorie Linn
Marguliusové,“mitochondria was ingestid,
but not digestid®). Struktura mitochondrii,
vlastni proteosyntetickd aktivita a kruho-
va DNA svédc¢i pro jejich prokaryoticky
puvod.

4.1.4 Lysozomy

Objevil je Christian de Duve, profe-
sor lovafiské univerzity v Belgii. Lysozomy
jsou sidlem hydrolytickych enzymu, tzv.
hydroldz - coz je obecné a ne zcela pres-
né oznaceni skupiny enzymu Stépicich
makromolekuly polysacharidf, proteina,
nukleovych kyselin a nékterych menSich
lipidt. JestliZe dfive uvedené mitochondrie
byvaji oznacoviany bunéénymi elektrarna-
mi, lysozomy pak muizZeme nazvat zaZiva-
cim traktem bunky. Jako vSechny organe-
ly jsou vybaveny univerzilni jednotkovou
membrinou, dvojit€ konturovanou (unit
membrane). PoSkozeni této membrany
muzZe vést aZ k jejimu prasknuti a autoly-
tickému poskozeni buiky (samonatra-
veni). Lysozomy maji vztah k fagocytoze
a pinocytoze (viz dile), coz je podminéno
jejich schopnosti splyvat s membranovymi
strukturami (fagocytovany material ohra-
niceny bunéénou membrinou splyva
s lysozomem v tzv. fagolysozém).

Z pocetnych hydrolytickych enzymu
obsazenych v lysozOmu jmenujeme napf.
ribonukledzu, protedzu, fosfatizu.

Existuji geneticky podminéné defekty
lysozomilnich enzymt, které oznacujeme
jako lysozomdlni stiddaci choroby (lyso-
somal storage disease). Jejich spole¢nou
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charakteristikou je z valné ¢asti autosomal-
né recesivné dédi¢ny metabolicky blok
(vzacné X-recesivné dédi¢ny typ se tykd
syndromu Hunter mukopolysacharidozy)
podmifiujici hromadéni neodbouraného
metabolitu (intermedidrni produkt) v lyso-
zomech. To md obecné za nisledek zvétso-
vani rozmé€ru lysozomu, takto patologicky
zménény lysozém zabird valnou ¢ast buiiky
- cytoplasmatického prostoru. Takto zmé-
néné bunky pak svym vzhledem piipomi-
naji spise bufiky rostlinné s vakuolami, zde
se vsak nejednd o pravé vakuoly, které jsou
vysadou rostlinnych bunék jako shromaz-
disté odpadovych litek, ale o pseudovakuo-
ly z patologicky pretvorenych lysozomu.

Lysozomalni stfddaci choroby se dale
¢leni do skupin podle charakteru chybéjiho
nebo defektniho enzymu - jako jsou napf.
poruchy z hromadéni patologicky zméné-
ného glykogenu - glykogendzy, kterych
je nékolik typl podle toho kde v kterém
organu k stiadani dochazi (napf. kardialni
typ glykogenozy, tzv. Pompeho typ, popft.
muskuldrni ¢i hepatdlni typ). Vzhledem
bunék postizenych glykogendézou ma tzv.
vodojasnou cytoplasmu, typickou opét
pro né€které rostlinné buifiky, pfipominaji
tedy bunky rostlinné.

Dalsi skupinou chorob charakteru
lysozomalnich stfddacich chorob jsou tzv.
mukopolysacharidézy (MPS), typické
sttdddnim kyselych mukopolysacharidu,
v nov€jsi nomenklatufe nazyvané téz glyko-
saminoglykany (GAG). Existuje celda fada
typu a variant mukopolysacharidoz, vzdy se
jedna o poskozeni lysozom, rozbor feno-
typickych charakteristik by byl jiz mimo
ramec bunéc¢né biologie a bude uveden na
jiném misté.

Existuje Hurlertv typ mukopolysachari-
dozy, Huntertiv typ mukopolysacharidézy,
San - Filippo, Morquio, Maroteaux - Lamy,

Scheitiv typ a fada dalSich vzdcnéjSich,
vSechny jsou charakterizovany vylu¢ovanim
patologickych metabolitti charakteru bud
a nebo dermatan - sulfitu, heparan-sulfa-
tu, k. hyaluronové a keratansulfitu, podle
toho o jaky typ MPS se jednd. Pfibuznou,
fenotypicky podobnou skupinou jsou tzv.
mukolipid6zy (ML).

1.1.5 Centrosom (centriol)

Je to organela, kterd ma vztah k déle-
nim bunék. Objevil ji Vejdovsky, podstat-
nou soucasti je centriol. Zahajuje déleni
buriky, v mitoze se rozd€luje na dva proti-
lehlé centrioly. Zakladem centriolu je 11
vldknova struktura, kdy je pfitomna 9 peri-
fernich vliken a 2 centrdlni. Je jiz zndm
vztah centrosomu k ostatnim pohybovym
(kinetickym) bunécénym strukturam v nor-
mé i v patologii (nepohyblivé spermie,
situs viscerum inversus s nepohyblivymi
fasinkami apod.).

Analogickd 11 vliknovd struktura je
znima u bazdlnich télisek - kinetosomu
u biciku a brv.

1.1.6 Cytoskelet (endoplasmatické
retikulum)

Vnitini prostor bunky je sloZzité struk-
turovany, jedna se o jakousi vnitfni kostru.
Termin endoplasmatické retikulum pred-
stavuje urcité bunécné miizovi, udr-
Zujici heterogennost cytoplasmy. Vnitini
uspofadani tohoto systému je v§ak ve stavu
kinetické rovnovihy s ostatnimi latkami
cytoplasmy. Endoplasmatické retikulum
plynule navazuje na jadernou membranu
a a predstavuje mnoZinu chodbicek - cis-
teren, obalenych membranou. Kromé
membran jspou zde pfitomny kandlky jako
jejich pokracovini. Néktefi badateld pred-
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pokladaji vznik (genezi) cytoskeletu a en-
doplasmatického retikula odStépovanim
z jaderné membrainy.

Tyto membrany jsou bud hladké nebo
granuldrni struktury. Granule (zrnicka)
zde nejsou nic jiného nez ribozémy, mista
proteosyntézy. U bunék, kde se synteti-
zuji proteiny je vétsi podil granulirniho
endoplazmatického retikula (jaterni busiky,
bunky pankreatické). Vyznam endoplazma-
tického retikula (ER) spociva v obrovském
zvétseni vnitiniho povrchu burnky, v opti-
milnim uspofiddini metabolickych drah,
tak aby spravny enzym byl na spravném
misté ve spravny cas.

Endoplasmatické retikulum je mikro-
kyberneticky systém schopny dynamické
reakce na podnéty zvendi. Slozitost endo-
plasmatického retikula je samoziejmé vEtsi
nismu.

Endoplasmatické retikulum je mistem
proteosyntézy a liatky zde produkované
(propeptidy) jsou transportovany dile na
periferii do zv. Golgiho aparatu. Obé orga-
nely jsou tudiz ve funk¢ni navaznosti.

1.1.7 Golgiho komplex

Golgiho komplex (aparit) ma uzky
vztah k endoplasmatickému retikulu. Pfi
jeho vystavbé je opé€t uplatiiovin tzv. mem-
branovy princip. Proteiny syntetizované
v endoplazmatickém retikulu se uskladiuji
v Golgiho komplexu, probihaji zde dalsi
tzv. posttranslancni upravy, napf. vazba
sacharidu, vznikaji zde glykoproteiny, pro-
teohormony a imunoglobuliny, bilkoviny
pojiva a proenzymy (pfipojuje se napf.
kovova slozka, prostetickd skupina u tzv.
metaloproteinaz).

1.1.8 Peroxisomy

Jsou novéji popsanymi organelami,
majicimi vyznam v nékterych oxidacnich
reakcich mastnych kyselin. Podobné jako
u lysozomt byla vyclenéna skupina lysoso-
malnich onemocnéni, i zde existuje skupina
onemocnéni peroxisomalnich, pfedevsim
v oblasti nervového systému (neurologicka
skupina onemocnéni). Jde napf. o poreu-
chy oxidace mastnych kyselin.

1.1.9 Biologické membrany

Jsou zakladni strukturni slozkou bunék.
Predstava o sloZeni a struktufe membrin
prodélala dlouhou historii. Pivodni model
z 1. poloviny 20. stoleti podle Danielliho
a Dawsona byl nahrazen modelem fluidné
mosaikovym, ktery se nyni uplatiiuje ve
vykladu fady procesu litkové a energetické
vymény bunky, véetné€ signalizace.

Povrchovou membrianu buiky tvori
dvojvrstva fosfolipidi, jejichz soucasti
jsou tzv. integrilni proteiny. Z membrin
vycnivaji rozliné receptory, molekulirni
c¢idla, kterd vaZzou molekuly specifickych
latek - hormont, riistovych faktort apod.

Membriny maji vztah k metabolic-
kym procestim jako je diftze, facilitovana
diftze a aktivni transport, ddle maji vztah
k pinocytoze a endocytdze, vpravovani
tekutych a pevnych litek do nitra bunky.
Srovnejme téZ tuto situaci s funkci lysozo-
m. Specifickou funkci souvisejici s ¢innos-
ti membrin je tzv, fagocyt6za, uplatiiujici se
v boji proti infekcim.

Studiem fagocytozy se zabyval jako prvni
Ilja Mec¢nikov v 19. a 20. stoleti, rusky bada-
tel Zijici ve Francii v Pafizi. Pro pochopeni
mechanismu fagocytozy se v poslednich
letech ukazala kromé fluidné - mozaikové-
ho pojeti membrin téz duleZitou metoda
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konecnych element pouzivanych obecné
k studiu nékterych biomechanickych jevu.
Studium nékterych struktur, jevl a funkci
v biomechanice tak prfechdzi na moleku-
larni aroven.

Membrany maji vztah k dal$im metabo-
lickym procestim jako je diftize, facilitova-
na difaze a aktivni transport.

Nabunécénych membranach mitochon-
drii a chloroplasti dochazi k transforma-
ci energie. Na membrané mitochondrii je
to posun protont z vnitiku mitochondrie
ven, na membrané chloroplasta pohl-
covani fotona do chlorofylu.

5. HISTORICKY VYVOJ
POZNANI V BIOLOGII,
ZNEUZITI BIOLOGIE
A GENETIKY, CENTRAL-
NI DOGMA BIOLOGIE

5.1 Uvod do biologie

Biologie je povazovana za nauku o Zi-
voté, o vlastnostech Zivota. Prvé znalosti
tzv. biologického charakteru nachdzime
u starych feckych filozofli. Samotny termin
biologie byl pouzit poprvé francouzskym
védcem Jean Baptister Pierre Antoine de
Monet Chevalierem de Lamarckem pro
soubor védomosti o Zivych bytostech v r.
1801.

Otdzka po podstaté Zivota je otdzkou
filozofickou, nikoliv empirickou. V této
otdzce 7esi biologie jednotlivé pridomky
zkusenosti o Zivoté, tj. tzv. empirické atri-
buty. Je to napf. otdzka jak vznikl Zivot,
pro¢ stejné plodi zase stejné, jak se orga-
nismy vyvijeji (ontogeneze).

Biologie je charakterizovdna jednotlivy-
mi soucdstmi, jednotlivymi podobory jako

je anatomie, histologie, fyziologie a vlast-
né celd medicina jako aplikovana biologie.
Plati pfitom, Ze medicina jako obor je sou-
Casti biologie, nikoli naopak. V soucasné
dobé nazrilo v biologii k feSeni nékolik
zdakladnich problému. Stav soucasné biolo-
gie ,nové biologie“ je analogicky situaci ve
fyzice, kterd byla na pfelomu 19. a 20. sto-
leti pred objevem zakladd atomové fyziky.
Klasickou biologii spojuje s novymi poznat-
ky genetiky tzv. molekuldrni biologie.

Lékarskd biologie se zabyva predevsim
molekulirni biologii bufiky a obecnymi
problémy jako jsou otazky evoluce, zdklady
imunologie, vztahy mezi organismy a pro-
stfedim, biologickou problematikou popu-
laci a zejména zdklady obecné genetiky
s aplikaci na ¢lovéka.

5.1.1 Historicka cesta vyvoje
biologie

Pozorovanim pfirody a zvifat se zabyval
jiz starovéky filozof Aristoteles. Pres veske-
ré zasluhy se ve svych popisech dopoustél
c¢etnych chyb. Tvrdil napf. Ze Zena ma méné
zubli neZ muz, Ze mouchy maji pouze Ctyfi
koncetiny apod. Tyto nesmysly se pak tra-
dovaly i ve stfedovéku. Aristoteles (Zil v le-
tech 384 - 322 prin.l.) se ve svych popisech
dopoustél cetnyich chyb. Rikal si hrdé ,,pdn
tech, kteri vedi”

Vucoval v prirodé na vychdzce, byl
zakladatelem tzv. Skoly peripatetické (vyu-
Covdni pri chiizi). Byl synem trdckého
lékaie (Thrakie - krajina na hranicich
dnesniho jizniho Bulharska a Recka). Mél
vyznacny vztah k prirode. Tvrdil, Ze vsech-
no co vznikd od prirody md ldatku. Co vzni-
kd mad tzv. prirozenost urcitou tj. jednd
se napi. o rostlinu ¢i Zivocicha. Vsimal
si i druhové specificity - minil tim tzv.
stejnotvarou prirozenost (je napi: ziejmé
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Ze clovek plodi vidy clovéka). Vsimal si
i vnitrodruhové variability: ,Je ziejmo, Ze
u mnohych bytosti to, co plodi, jest takové
Jjako to, co je tim plozeno, Ze vsak s tim
neni totozné.“ Rikd doslova: , Plodi-li napr.
kuri mezka, jest to jenom zjev, ktery je
proti prirodé. Nejblizsi rod, ktery by byl
spolecny pro koné a mezka, nemd zvldst-
niho jména.

Clovék je podle Aristotela tvor spolecen-
sky, zoon politikon. Clovék je od priroze-
nosti Zivocich stdatotvorny. Mezi Zivocichy
clovek jediny md vec, kdezto hlas je vlast-
ni i jinym Zivocichiim. Jejich prirozenost
dospéla totiz tak daleko, Ze maji pocity
libosti a nelibosti a dovedou si je sdélo-
vat. Zvidstnosti clovéka proti jinym Zivoci-
chim je, Ze on jediny md cit pro rozlisovd-
ni dobra a zla, prava a bezprduvi.

Recka ptirodni filozofie kladla diraz
pfedevsim na jednotlivé podminky exis-
tence Zivota.

Tak napt. Thales Milétsky Zijici v letech
660 az 550 pi n.l. si prvy vsiml vyzna-
mu vody pro Zivot. Aniximenes si zase
prvy uvédomil vyznam vzduchu pro Zivot.
Anaximandros Zijici v letech 611 az 548 pr:
n.l. vyslovil domnénku, Ze clovék pochd-
zi z Zivocichil, organismy jaRo takové se
podle ného yvinuly z jednodussich forem.

Herakleitos byl zakladatelem dialek-
tického pojeti v nazirani na prirodu -
razil zdsadu ,pantha rei“ — vse plyne, je
autorem vyroku Ze neuvstoupis dvakrdt
do stejné feky. Ndzorové je blizky jon-
skym (prirodnim) filozofitm. Herakleitos
shrnuje své ndzory v dile“De rerum natu-
ra“ - ,O podstaté pfirody“. Stalo se klasi-
kou a dodnes je preklidano a je k dispozi-
ci i v ¢eském vydini. Uvédomoval si také
nedostate¢nost smyslovych vjemu. Popsal
smyslové klamy a dokdzal tak, Ze naSe pred-
stava o okolnim svété mulze byt znacné

zkreslend. Je autorem vyroku, Ze ,htl do
vody ponofend, zdd se byti zalomend“.
Optické klamy maji vyznam v fadé medi-
cinskych oboru, napf. v rentgenologii je
znamo, Ze dlouha kost se silnéjs$i kompak-
tou ve srovndni se stejné dlouhou kosti ale
tenci kompaktou se zda byt subjektivné
kratsi. Stejné tak vidéni rtznych slozitych
obrazcu v optice a oftalmologii mtiZe pod-
Iéhat rliznym tzv. zrakovym klamtm. Toho
vyuZzivaji tzv. optotypy pfivySetfovani poru-
chy barvocitu ¢i barvosleposti. Je znimo
napft., ze stejn€ dlouhd tsecka zakoncend
Sipkami obriacenymi dovnitf se zda byt
subjektivné paradoxné mensi nez ta, kterd
je pfi objektivné stejné délce zakoncena
Sipkami obriacenymi zevné. Ta se zdd byt
naopak paradoxné veétsi.

Atomistickou $kolu predstavovali
Leukippos a Demokritos, kteii predpokld-
dal existenci nehmotnych cdstic, atomil,jez
tvori zdklad veskeré, tedy i Zivé hmoty.
Jejich pojeti atomit bylo vsak podstatné
odlisné od dnesniho chdpani v atomové
Syzice.

Empedokles /490 az 430 pi.n.l./ se sna-
Zil o vysvétleni pfirody, kterou pokladal za
pravdivé jsoucno, liska a nenavist podle
néj ozivuji hmotu. Je zastincem piirodni
filozofie.

Anaxagoras z Klazomen /500 az 428
prnl/ byl zastdncem mechanistického
pojeti prirody a Zivota.

Platon - ucitel Aristoteliiv Zil v letech
429 az 347 prn.l, idealisticky filozof,
ktery byl prosluly svym ucenim o anamne-
sis - rozpomindni duse, kterd pobyvala
v svété ideji, jakémsi idedinim svété, kde
Jjsou urcena pravidla. Duse je nesmrtel-
nd o schopnd prevtélovdani. Stvoreni svéla
rozebird v dile Timaios, psaného formou
dialogu, rozhovoru dvou osob o daném
problému. Formou dialogu pise i v jinych
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dilech. Stvoreni svéta je podle Platéona
vysledkem déni prirody a byti idei.

Termin anamnesis prevzala soucas-
nd medicina, kdy termin anammnéza je
oznacovdno predchorobi, popis historie
pacienta a jinych projevii predchdzejich
samotnému vzniku choroby (viz terminy
osobni a rodinnd anamnéza).

Tzv. kirestanskd filozofie vychdzi prede-
vsim z Aristotela: Tomds Akvinsky (1225-
1274) definuje dusi jako formu téla, tj.
utvdrejici princip organismu. U Zivych
organismii rozliSuje tii hierarchické stup-
né uspordddni - tzv. troji formu - jsou to
Jjednak rostliny nadané organickou silou
vegetacni, Zivocichové s dusi vnimajici,
pamatujici a reagujici a clover, jehoz duse
se vyznacuje funkcemi vegetacnimi i sen-
zitivnimi a navic jesté rozumem a svobod-
nou vili. Analogické myslenky nachdzime
mnohem pozdéji u Goetha, ktery se snazil
vystihnout rozdilnost Zivé a neZivé prirody
ndsledujicim aforismem. ,Nerosty rostou,
rostliny rostou a Zifi, Zivocichové rostou,
Zifi a citi.“ O Goethovi a jeho prinosu pro
prirodni védy bude pojedndno dcdle.

Zuvedeného prikladu vyplyva, Ze pocet
zakladnich filozoficko-biologickych niazort
neni nevycerpatelny, jednotlivé zakladni
myslenky a teorie, hypotéze, ideje se v pri-
béhu historického poznini lidstva opakuji.
Je to napf. vitalistické pojeti biologie,
které plvodné predpoklidalo existenci
nehmotné sily, tzv. vis vitalis, Zivotni sily.

Vitalistické pojeti biologie doznalo roz-
voje v 19. stoleti. Vis vitalis byla zde pojima-
na jako tzv. entelechie (Aristoteltiv termin).
Zivé organismy nemohou zde byt pojimany
jako stroje, nebot kromé mechanickych
faktord v nich pulisobi jesté jiné, vitaylni,
specifické a zvlastni pravé pro jiné bytosti.

Dal$im zdkladnim smérem je tzv. raci-
onalisticky dualismus. Za jeho zaklada-

tele miZeme povazovat René Descarta
(1596-1650), V jeho dualistickém pojeti
organismu, téla a duse, Ize hovorit o ja-
kémsi paralelismu téla a ducha (duse),
navzdjem mnezdvislém, podvések mozko-
vy (hypofyza) pak umozZnuje jejich vzd-
Jjemné piisobeni. Mechanisticky pohled na
svét zahrnuje i oblast biologie v celé SiTi.
Zvitata poklddd (necitelné, pozn. autora)
za pouhé stroje, protoZe pry nemaji dusi.
Descartes je objevitelem reflexii - bezdéc-
nych pohybovych reakci organismit na
popud. Ovlivnil fadu pozdéjsich filozofic-
kych sméri, zejména pak vitalismus Henri
Bergsona.

K racionalistickém dualismu lze fadit
i opozdé€jsi pribuzny smér tzv. psychofyzic-
ky paralelismus némeckého fyzika Fechnera
(zijiciho v 19. stoleti), ktery si jako prvy
v8iml logaritmické zavislosti vjemu a pocit-
ku u smyslového vnimani (zrak, chut, ¢ich,
sluch apod.)

Zavislost vjemu na pocitku neni
pfimo umérnd, ale lze ji vyjadfit v loga-
ritmické S$kdle prfirozenych logaritma
(Napierovych).

Ze zkuSenosti vychazi filozoficky smér
empirismus, reprezentovany predevsim
Francisem Baconem (1561 - 16206), ktery je
zakladatelem metody induktivni. 7ato se
dnes bézné uplatiiuje v prirodnich véddch.
Jde viastné o aplikaci opakovanych analo-
gii. Napr. pozorovdni jevu nepritomnosti
chlorofylu v houbdch, coz nds opraviiuje
pri dostatecném poctu pozorovdni k tur-
zeni, Ze v houbdch se chlorofyl nevyskytu-
je. Opakovand pozorovdni na statisticky
postacujicich vzorcich tak umoznuji z ana-
logii vyvodit zobecnéni, abstrakci, zdver.
Baconova metoda a jeho zdjem o experi-
mentdlni zkoumdni prirody znamenaly
dosti prevratny prinos pro rozvoj prirod-
nich véd. Analogie se dodnes ukazuje jako
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nejplodnéjsi metoda ve védé (napr. apli-
kace biotechnologickych analogii z Zivé
prirody na technicky pokrocilejsi aparatu-
ry). (Francis Bacon Nové Organon, nakl.
Svoboda, Praha, 1974, s. 251).

Charles Linné nar. 1707 - 1778, svéd-
sky badatel, botanik, ptisobici a pochovany
v Uppsale byl systematik, snazil se o klasi-
fikaci zivoc¢icht a rostlin.

Vysledkem jeho snaZeni byl v podstaté
dodnes platny plin ¢i schéma klasifikace
zivocichu a rostlin. Kazdy organismus ma
jméno rodové a druhové. Nad nim existuje
ovsem dalsi klasifika¢ni skupinové fazeni.
Linné nepfipoustél mozZnost vyvoje a zmén
jednotlivych druhd, tj. evoluce, domnival
se, Ze tolik je druht, kolik jich od pocitku
bylo stvofeno véénym tviircem. Druhy byly
v jeho pojeti neménné, jednou provzdy sta-
novené. Linneova klasifikace nebyla v roz-
poru s prvou kapitolou bible.

Pokrok v biologii byl v podsta-
t¢ umoznén technickym pokrokem.
Piikladem muze byt pokrok optiky a vyna-
lez mikroskopu. Anthony van Lewenhoek
pak koncem 17. stoleti postupné zdoko-
nalenym mikroskopem objevil obéh krve
v kapildrach, spermie, bakterie a prvoky.

Theodor Schwann 1847 objevil existen-
ci tkdni, které definoval jako soubor stej-
nych bunék (stejného charakteru) a schop-
nych déleni.

Pozitivistickd filozofieje reperezentovd-
na zakladatelem tohoto sméru Augustem
Comtem (1798 - 1857). Domnivd se, Ze
pohym pozorovdnim a zjistovdnim fakt
Ize dojit k pozndni zdkonii, kterymi se
7idi skutecnost, ,pozitivni filozofie“ se tak
snazi dojit k zdkonitosti prirodnich jeuvii
a obrdtit lidsky duch ke skutecnosti a po-
zorovdnim a experimentem.

Vveédy kiasifikuje podle slozititosti pred-
métu jejich zkoumdni. Tento problém byl

pozdéji rozpracovdn dalsimi autory. Byl
to napit proni prezident Ceskoslovenské
republiky prof. T.G. Masaryk, v Rusku
akdemik Kedrov aj. Podle exaRtnosti
ndsleduje poradi obori podle Comteho od
matematiky, astronomie, [yziRy, chemie,
biologie, sociologie.

Subjektivisticka iracionalni
filozofie

Je reprezentovdna Arturem Schopen-
haurem (1788-1860). Vystudoval medici-
nu a filozofii. V letech 1814 - 1818 napsal
své stézZejni dilo ,Die Welt als Wille und
Vorstellung“ (Svet jako vile a predsta-
va). Predpoklddda v ném existenci jakési
vile k Zivotu, kterd ptisobi v 7isi orga-
nické i anorganické, a to v riizné podo-
bé - vytvdii napi. krystaly, rostliné ddvd
riist, puisobi jako pritazlivost zemskd, oZi-
vuje clovéka. Jevy v prirode se riizni podle
toho, jak v nich viile po Zivoté uplatriuje
svoji snahu. Svét a Zivot je projevem viile.
Pomoci nervového systému, mozku a inte-
lektu vznikd v clovéku svét jako predsta-
va. Tato predstava se samoziejmé znacné
lisi od rediné skutecnosti. Pozndni je pro-
duktem viile k Zivotu.

V' pesimistickém pojeti Zivota dle
Arturta Schopenhauerta shleddvdme urci-
té iraciondlni proky.

,Lidé se podobaji hodinkovym strok-
Jum, které se natahuji a jdou aniz védi
proc. A pokazdé, kdyz byl clovék zplozen
a narozen, jsou hodiny lidského Zivota
znovu natazeny, aby opakovaly opét
svou kolovrdtkovou hru, jiz bezpoctukdt
ohranou, vétu za vétou, takt za taktem
s nevyznammnymi variacemi. KazZdy Cclo-
vék, kazdd lidskd tvdr a jeji béh Zivota je
Jjenom o krdtky sen vice nez nekonecny
prirodni duch a nez vytrvald viile k Zi-
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votu. Prirodni duch jej hravé rysuje na
nekonecny list casu a prostoru a nechd-
vd mizivé krdtkou chvili existovat a pak
vymaze, aby ucinil misto dalsim. Kazdy
z téchto pomijivych titvari, téchto povrch-
nich ndpadit musi byt zaplacen celou vitli
k Zivotu, ve vsi jeji prudkosti s mnohymi
a hlubokymi bolestmi a nakonec s dlou-
ho obdvanou a konecné nastavsi trpkou
smrti. Proto nds pohled na mrtvolu cini
ndbhle tak vaznymi.

Zivot kazdého jednotlivce je, prehléd-
neme-li jej vcelku a vseobecné a vyzvedne-
me-li jenom nejvyznamnéjsi rysy, viastné
vZdy jenom tragédii, ale v jednotlivostech
md charakter veselohry. Nebot ruch a dri-
na dne, neustdlé skddleni okamziku, prani
a obavy tydne, nehody v kazZdé hodiné, jez
prisobi ndhoda vZdy zamérend na ctverdc-
tvi, jsou samé veseloherni scény.

Avsak nikdy nesplnénd prdni, zmaie-
nd usili, nadéje nemilosrdné rozdupané
osudem, nestastné bludy celého Zivota se
vzrustajicim utrpenim a smrti na konci
vzdy ddvaji truchlohru.

V uméni spatiuje clovék typy jsoucna,
pravzory prirody, Platonovy ideje véci.

Fridriech Nietzsche /1844 - 1900/ je
dalsim reprezentantem iraciondlni sub-
Jektivistické filozofie. Jeho nejuyznammnéj-
§t dilo ,,So sprach Zarathustra“ navazuje
na filozofii Schopenhauerovy, rozviji ddle
a specificky uceni o viili k Zivotu. V dile
,Radostnd véda“ vydaném, v r. 1882
hovofi o podstaté sveta, kde viddne pud
moci a poznatky moderni prirodovédy.
Organismus vznikd akumulaci sily a Zivot
Jedince je pripadem obecného snazZeni po
nejuyssim pocitu moci. Lidské védomi je
produktem Zivotnich procesii. Dusevno je
vyrazem osobnosti, jez vyplyvd z téla.

V  zminéném dile ,So sprach
Zarathustra“ /1883/ vychdzi ze zkresle-

nych vyvojovych teorii tehdejsi prirodo-
védy a filozofie. Snazi se o vytvoreni nové
kultury a nového clovéka nezatiZeného
nedostatky minulosti - novy vyvojovy stu-
peri clovéka, Rterého nazyvd nadclovékem.
Nadclovek uznduvd jen biologické hodnoty,
podle nich prehodnocuje vsechny hodnoty
ostatni.

Vyvoj chdpe Nietzsche jako vécny boj
sil proti sobé. Hybnou silou vyvoje svéta
Je mu Zivotni pud vytvdrejici nové a nové
formy Zivota.

Nietzschova filozofie dala kromé jinych
dulezitych faktori vznik fasSismu a nd-
vratu Rk iracionalismu v Némecku v proni
poloviné dvacdtého stoleti.

Vitalismus a neovitalismus

Predstavitelé vitalismu hraji vyznam-
nou roli v biologii dosud nebot’ vitalismus
a neovitalismus preZivaji v urcité podobé
Jesté v soucasné dobe.

Patii sem napi: Henri Bergson (1859~
1941), jehoz hlavni a stézejni dilo ,Vyvoj

3

tvorivy“ dokoncené v v. 1907 hodnoti Zivot
Jako nejuyssi hodnotu. Pojeti Zivota jako
Zivotniho vzmachu je u Bergsona natu-
ralistického rdzu jako u Schopenhauera.
Protiklad casu a prosto se obrdzi v pro-
tikladu téla a’duse, hmoty a védomi.
Rozum slouzi k pozndni praktickych véci,
ale neni schopen pozndni teoretické prav-
dy. Zivot je tak pii rozboru redukovdin
na mechanismus. Elan vital je zdkladni
silou vseho jsoucna, Zene vyvoj v prirodé
kupredu. Vyvoj druhii ukazuje, zZe tento
zZivotni vzmach neni néjakou cilevédo-
mou silou, kterd by vedla vyvoj druhii po
cesté jednotné vzestupné linie ddle, ale Ze
neni ani silou urcovanou ndahodou, kterd
by vytvdiela vyvoj druhii ve formé lome-
né linie. Tento Zivotni proud se ve vyvo-
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Ji druhii podle okolnosti vétvi a vytvdri
takové organické formy Zivota, které sice
nejsou nutné, ale moziné v danych pod-
minkdch. Za kazZdych podminek je nékolik
moznych Teseni dané ulohy Zivota. Elan
vital se projevuje jako instinkt a intelekt,
ktery dosahuje vrcholu v clovéku.

Dalsim predstavitelem vitalismu je
Hans Driesch, jako némecky biolog 19. sto-
leti, ktery provddél pocetné experimenty
na morskych jeZovkdch. Stal se objeivtelem
tzv. regulacnich vajicek, byl proto povazo-
vdn za vyznacného vitalistu, Zil v letech
1897 - 1941. Ve svych nwwahdch prevzal ter-
min entelechie - pouzivany Aristotelem.
Byl neuspokojen darwinismem a mecha-
nistickymi vyklady Zivota, obrdtil se proto
proti strojovému pojeti organismu.

Zalozil moderni vitalismus, ktery
se opird o celkovost a iicelnost objevo-
vanou nékterymi biology v Zivé priro-
dé. Organismus se projevuje jako by byl
homogenni - z cdsti vajicka se vyvine cely
organismus a cdst mozku nékterych zvirat
miiZe vykondvat tytéz itkony jako mozek
cely. V organismu viddne jednota - aktiv-
ni celkovost, kterd piisobi v Case a prosto-
ru - sila vitdlni.

Doplnil prirodovédeckou (linedrni)
kauzalitu pojmem ticelovosti /entelechie/,
tedy principem teleologickym (iicelovym).
Zivot se vidy vztahuje k urcitému cili, je
urcen pldanem, ktery je obsaZen v zdrod-
ku kazdého organického celku,v podobé
informace.

Infomace je hybnou silou vyvoje, prin-
cipem Zivota.

5.1.2 Biologové 19. a 20. stoleti
Nastinili vyvojovou teorii. Patii sem

predevsim Charles Darwin - ktery vyslo-
vil teorii o vzniku druhu pfirodnim vybé-

rem, ale jiz pfed nim se zacalo ve filozofii
objevovat nové a nebezpecné slovo vyvoj.

Ucenci z jinych obord, jako Kant a La-
place, se domnivali, Ze naSe slunec¢ni sou-
stava se vyvinula z jakési mlhoviny. Kant
sam mluvi o tzv.praptivodni organizaci, cozZ
nepfipousti postupny vyvoj druhti podle
mechanistickych principt.

Znamy polyhistor Goethe hovoril
o proméfiovani neboli metamorfoze rost-
lin, podle niZ k tvarovym rozmanitostem
rostlin dochdzi postupnou upravou jed-
noho a téhoz zikladniho organu, tj. listu.
Dnes$ni botanika mu v tomto ohledu dala
v mnohém za pravdu. Prvni pfiSel na mys-
lenku, Ze lebka se vyvinula z obratla, skelet
Ibi je derivitem obratlt. I tato mySlenka je
pfijata anatomii. S pojmem vyvoje operuje
také filozof Hegel.

Erasmus Darwin (1731-1802), déd
znaméjsiho Charlese Darwina, 1ékaf a pfi-
rodovédec prvni uZil asociacni teorie k vy-
svétleni vyvoje v biologii. Zastival mylné
uceni, Ze zmechanizované c¢innosti orga-
nismt se mohou dédit a pfeménit se tak
v tzv. instinkty. Byl pfivrZencem pfirodni-
ho 1éc¢eni, pfisel na myslenku ochranného
zbarveni (mimikry) a pohlavniho vybéru.
Z jeho uceni vychdzel francouzsky pfiro-
dovédec Jean Baptist de Lamarck (viz vyse)
1744-1829 - vysvétloval vSechnu rozmani-
tost neustilym sviarem vnéjSich podminek
s vnitfnimi podminkami organismil. Nové
formy, které se timto bojem vytvireji - se
pak upeviiuji ,zvykem a dédicnosti‘, a tak
se prendsSeji na dalsi generace.

Charles Darwin, vnuk Erasma Darwina
(1809-1882) vychizel z uceni Roberta
Malthuse, ktery tvrdil Ze pokrok ve védé
a v lidském poznini neni Umérny rozmno-
Zovani lidstva. Toto uceni pfenesl do biolo-
gie a do pfirody. V pfirodé zastiva nazivu
jen malé procento ,zplozencl®, tj. zygot
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a potomku vlivem tzv. pfirozeného vybér
a boje o zZivot.

Prirozeny vyber znamend, Ze ,staini
Jedinci se sndze uzivi nez slabi, sndze se
brdni, sndze se mnozi a jejich potomci po
nich deédi jejich individudini prednosti,
odchylky od privméru. Hybnou silou vyvo-
Je je tak utrpent, hlad a smrt.

Darwin a jeho uceni nazyvané darwi-
nismus bylo nutné netplné a nedokonalé.
Bylo doplnéno poznatky dalSich biologic-
kych oborti a 1ékafstvi. Stile je noisnym
tématem k diskusi. Ukazuje se, Ze boj o Zi-
vot neni jedinym reguldtorem nadproduk-
ce potomstva. Infekéni choroby decimuji
pfili§ vzrostlou populaci daleko ucinnéji
neZ zapas jedince proti jedinci. Pfedstava
pfirodniho vybéru nestaci k vysvétleni
vzniku novych druht, odporuji tomu nové
poznatky genetiky a mendelismu.

Herbert Spencer (1820-1903), soucas-
nik Darwinitiv videél vyvoj nikoliv v boji
o Zivot, ale v neznicitelném pohybu nezni-
citelné hmoty.

Formuloval dokonce zikon o ustavic-
ném pretfidovani (redistribuci) hmoty
a pohybu, coz se projevuje ve dvou nepra-
telskych vécnych déjich. Je to vyvoj a roz-
klad. Vyvoj je charakterizovian pfedevsim
zocelovanim, integraci, pfechodem od
volné k vazanéjsi souvislosti. Redistribuce
se podle Spencera projevuje jak v biolo-
gickych, tak i v spolecenskych déjich, jsou
obdobi, kdy se stity spojuji a jsou obdobi,
kdy se rozpadaji.

Ernst Haeckel (1834-1919) se zabyval
gastrulaci vysSich Zivocichu. Formuloval
zakladni biogeneticky zdkon, kdy kazdy
Zijici jedinec, tedy i ¢lov€k prodélava pred
narozenim jako zarodek zkriceny a zjedno-
duseny vyvoj, ktery probéhl od jednobu-
nécnych organismu az po dnesni dobu. Ve
vyvoji kazdého jedince se stru¢né opakuje

«

vyvoj jeho pfedki. Ontogeneticky (indivi-
dudlni) vyvoj ze zkracenou a zjednodusen-
bou rekapitulaci vyvoje fylogenetického
(kmenového).Byl monista, za zaklad pfi-
rody Zivé a nezivé pokladal tzv. monady,
jakousi obdobu atomiu. Ve filozofické ter-
minologii byl tedy monista, domnival se
Ze neni protikladu mezi hmotou Zivou
a neZivou.

V némecké biologii a filozofii tehde;jsi
doby stidl na opacném polu nez Rudolf
Virchow (viz dale).

Die Weltraetsel (Otazky svéta), Dile
Lebenswunder (Zazraky zivota), Generelle
Morphologie (Obecna morfologie).

Milokdo si dnes uvédomuje, Ze zakla-
datelem ekologie jako védeckého oboru.
Definoval ekologii jako védu o vzijemnych
vztazich organismu s jejich prostfedim.

Rudolf Virchow, prusky patolog, opako-
vané a zdokonalené (1858 a 1871) formulo-
val bunécnou teorii a tvrdil, Ze kazda bunka
vznikla pouze z buiiky predchozi. Tato téze
nebyla dosud pfes pokroky moderni ,nové“
biologie dosud prekonidna.

Je nutné zminit je$t¢ vyznamny bio-
chemicky objev 19. stoleti, kdy némecky
biochemik Miescher v r. 1871 izoloval DNA
z jader mrtvych leukocytt, ale nepochopil
jeji vyznam a tlohu v dédi¢nosti télesnych
znaku. Neznal nic o jeji podrobnéjsi struk-
tufe a uloze jako informacni a replikacni
makromolekuly.

5.5.3 Mendelismus jako zaklad
soucasné biologie

Johan Gregor Mendel a jeho uceni
- tzv. mendelismus predstavuji vyznac-
ny odkaz pro studium dnesni monogenni
dédicnosti a genetiky vSeobecné.
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Pokusy na rostliné jestfdbniku pouhy-
mi statistickymi vypocty o dédi¢nosti znakl
z rodi¢li na generace nasledujici pfedb¢hl
dobu. Johan Gregor Mendel byl némecké
narodnosti, narodil se vSak na severni Moravé
ve vesnici Hyncice. Pozdéji se stal opatem
augustinidnského klistera v Brné a zde se
vénoval pfirodovédecké cinnosti. Jeho pub-
likovana priace nedoznala velkého ohlasu
a zapadla. Mendelovy zdkonitosti (viz dfive)
byly znovuobjeveny v r. 1900, kdy soucasné
a nezavilse na sob¢ badatelé Tschermak
v Rakousku, Hugo de Vries v Holandsku
a Correns v Némecku dospéli jinymi zpuso-
by, jinymi experimenty na vhodnych mode-
lovych organismech ke stejnym zavértim
jako Mendel a jeho prvenstvi uznali.

Dalsimi pokracovateli Mendelova uceni
bylo August Weismann, ktery 1892 sta-
novil, Ze podstatou dédicnosti je pfenos
specifické jaderné hmoty.

Cely tento usek biologie byl nazyvin
mendelismus - weismannismus - morga-
nismus, zejména odptirci téchto poznatka
jako byli Sarlatini prof. LepeSinska a Lysen-
ko, v jejich pojeti byl tento termin spiSe
nadavkou.

Od poznani vyznamu jadra jako nadfa-
zené€ organely a nositele dédi¢nosti v butice
byl krok k pozndni chromozom?t. Byl Walter
Sutton, ktery v r. 1903 popsal chromozo-
my jako specifické nositele Mendelovych
jednotek dédicnosti, Byla tak materidlné
potrvzena podstata Mendelovych statistic-
kych pokust.

Jednotky dédic¢nostilezici na chromozo-
mech byly pozdéji pojmenoviny terminem
geny Wilhelmem Johanssenem v r. 1909

Thomas Hunt Morgan v USA propra-
coval chromozomalni teorii dédi¢nosti ve
dvacitych letech dvacitého stoleti na vhod-
ném modelovém organismu, kterym byla
tzv. banianovia muska drosofila melanogas-

ter (u které je snadny chov, nendroc¢nost
miniaturniho organismu, rychld obména
generaci dana rychlym rozmnoZovanim,
maly pocet chromozomu, vhodné varia-
bilni a dédi¢né znaky ve stavbé¢ téla napf.
tykadla, kridla,facetového oka a koncetin
aj.). Morgan navazal na uceni Suttona a pro-
pracoval chromozomalni teorii dédi¢nosti
na drosofile v dvacatych letech. Objevil tzv.
genovou vazbu (jev, kdy dva znaky uloZené
na stejném chromozomu maji tendenci
pfedivat se spolecné z jedné bunky do
druhé, z jedné generace do druhé). Objevil
genovou vazbu vcetné linedrni umisténi
gend na chromozomech a dile metodu
jejich mapovini pozice na chromozomu.

Barbara Mc Clintockova v r. 1931 zjis-
tila moznost zmény poradi gent, jejich
rekombinace, zlomy a spojeni chromatid
pfi rekombinaci s chromozomalnimi seg-
menty, které se mohou pofemistovat, jsou
mobilni, tzv. jumping genes, skikavé geny.
Jsou prokizané nyni i v lidské patologii,
napf. v mutacich hemofilika.

Poznatky genetiky vedly ke vzniku
nového oboru - eugeniky, kterd si vytkla
za cil zuSlechténi lidstva k dokonalejsi
podobé kfiZzenim. Jejim zakladatelem byl
Galton, bratranec Darwina, jeho pokra-
covatel a spolupracovnik. Zabyval se téz
biometrikou.

Holismus

Je to moderni filozoficko-biologicky
smér vychdzejizi z celostniho pojeti orga-
nismu, kdy se predpoklada, Ze celek orga-
nismu je vic nez pouhy soucet jeho ¢asti, je
to celek integralniho charakteru. Vychazi
z neopozitivismu a vitalismu.

Zakladatelem tohoto sméru je jihoafric-
ky politik J. Smuts. Holistické pojeti v bio-
logii md vyznam piedevsim pro fyziology.
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V tomto sméru je rozpracovino biokyber-
netické pojeti organismu. Smér prezentu-
je napf. Ludwig von Bertalanffy v dile
Cloveék, stroj a mysleni.

Nazev holismus vychazi z terminu ho-
los = celek.

6. ORGANICISMUS
A TEORIE SYSTEMU
A JEJICH PRINOS PRO
BIOLOGII A GENETIKU

6.1 Historické kofeny teorie
systému

Kybernatika pojimd svét jako organiza-
ci. Je to rozdil pfistup oproti jinym védam.
Ostatni védy nez kybernetika se soustfedo-
valy dosud na svét jako na jednosmérnou
kauzalitu. Véda se dfive zabyvala neorgani-
zovanou komplexitou, tj. slozitymi statistic-
kymi jevy jako disledky nahodilych udilos-
ti. Druhy zdkon termodynamicky vystihuje
chovini plynu jako prumérné chovani sou-
hrnu v§ech molekul.

Problémy organizované sloZitosti exis-
tuji v problematice organizace atomu.
Fyzika zna pfes 100 elementirnich castic,
neznanjmi se vSak pfesné zakony jejich
organizace. Strukturdlni chemie zna orga-
nizaci molekul od jednoduchych ke sloZi-
t¢j$im, s nimiz se setkdvame v Zivém svEté.
Moleklujlarni biologie pracuje s ,organi-
zacnimi pojmy* jako je Watsontiv a Cricktiv
model DNM, geneticky kéd nebo posloup-
nost bilkovin, které daleko prekracuji bio-
chemické poznatky poslednich letech.

Dle von Bertalanffyho je vlastnim pfed-
métem biologie studium posloupnosti a or-
ganizace Casti i procest na vSech urovnich
zivého svéta. Organistickd biologie je pfi-

jimana jako doplnék k biologii molekuldr-
ni. Vznikl tak termin systém jako klicovy
pojem védeckého vyzkumu. Systémovy
vyzkum sbliZuje mnohé specializované sou-
dobé sméry védeckého badani.

Teorie systému pomaha vysvétlit i vznik
Zivota na nas$i planeté. Jedné se o pohled
na vznik Zivota z ponékud jiného zorné-
ho thlu, nez tomu bylo dosud. Jak bylop
jiz zminéno v pfedchozi kapitole,v histo-
rickém vyvoje biologie se objevuje ome-
zeny pocet zakladnich koncepci biologie.
Tyto ideje se objevuji v pribéhu déjin vzdy
znovu, spirdlovité, na stile vy$si urovni
dokonalosti.

Ve struc¢nosti muzeme zduraznit, uvést
tfi zakladni koncepce biologie: mechanis-
tické, organistické a vitalistické. Jejich
zdroje jsou v Demokritovi, Aristotelovi
a Hippokratovi.

Organistické pojeti muze vést az
ke Claude Bernardovi, Goethovi a Pe-
racelsovi.

Systémové pojeti biologie vychdzi ze
3 zdrojt: 1) z teorie systému formulované
von Bertalanffym v druhé poloviné ¢tyfica-
tych let dvaciatého stoleti, 2) z kybernetiky.
3) z praktickych pozadavku techniky klade-
né na clovéka.

Biologie se postupné stivd exaktni
védou. Analyza zivych systému probiha
stejnym zplisobem jako v nezivé pfirodé.
Stavba Zivé pfirody ve srovnani s nezivou
je v8ak nesmirné komplikovand. Jiz pouhy
procentudlni obsah prvku se lisi v Zivé
hmoté od procentudlniho zastoupeni prvka
v zemské kufe. To je ovSem pouze jenom
jedna z rozdilnosti. Také strukturas a funk-
ce zivé hmoty jsou usporiadiny tak neoby-
cejné, Zer je to z hlediska termodynamické
rovnmovihy vysoce nepravdépodobné.

Chovini zivych organismu je predurce-
no jejich funkcemi, chipeme jejich casti,
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procesy organizované k jejich udrzeni ve
vyvoji. Organismy jsou casti evolu¢niho
systému. Organismy jsou proménné v case,
nejsou neménnym systémem. Vyplyva to
z empirického pozorovini orginu, struk-
tur, procesd, enzymu a hormont, tyka se
to vSech objeklta biologického vyzkumu.
Nerespektovani tohoto usporiadini vede
k metafyzickym predsudkim.

Kvantova mechanika nepfedpoklida
moznost existence Zivota na zikladé spon-
tinniho a neorganizovaného vyvoje hmoty.
Na molekularni arovni, ¢i na submoleku-
larni, atomarni Urovni nechazime znamé
fyzikalni a chemické prvky a zakonitosti.
Organizované celky, bunky a organismy se
hafe charakterizuji nez molekuly a atomy.
Nejsou zndmy zdakonitosti ptisobeni mezi
atomy a molekulami a celkem organis-
mu - komplexniho a slozitého uspofidani
zakladnich jednotek.

VSechny déje a procesy sméfuji k za-
chovini systému. Stejné fyzikdlni zakoni-
tosti plati vSak pro Zivy organismu (systém)
i nezivy organismus, vzdy plati stejné zako-
ny fyziky a chemie. Za urcitych okolnosti
mohou nastat v organismu uddlosti, které
jej nici, probihajici mimo rdmec regulaci.
Pro biologa a lékafe je podstatny rozdil
mezi udidlostmi uspofiadanymi k udrzeni
systému a témi, ktery organismus nici.

Teorie systému ma veulice blizko k ho-
lismu, uznava, Ze celek je vic nez pouhym
souctem svych castic, je jejich integralnim
spojenim. V kazdém komplexnéjSim systé-
mu nachdzime vlastnosti, které se nedaji
dopredu pfedpovédér z vlastnosti jedno-
tek systém vytvarejici. K poznani principt
Zivota je nutné poznani teorie integrace
a organizace i fizeni procesu.

Organismus je organizovanou Vvéci.
Tykaji se ho zdkony organizacem celist-
vosti, pofadi ¢asti a procesu, multivari-

acnich interakci. Organismus stile jesté
predstavuje problém tzv. Cerné skiifiky,
pfi némz jsou znamy pouze vstupni a vy-
stupni parametry.

Molekularni pochody se vyznacuji urci-
tym stupném volnosti a moznostmi alterna-
tivnich feSeni. Kvantova teorie umoziiuje
pouze jednozna¢né pravdépodobnostni
odpovéd. Konkretni jednotliva udédlost v or-
ganismu nemiiZe byt vSak dopredu urcena.
Zivy organimus mi v rozhodovini vidy
vice mozZnosti. Biologie struktur je zatim
vycerpidna ve svych moznostech, Vime vice
o funkcich nez o strukturach, které je pod-
minuji. Metodika, kterd by méla v tomto
ohledu pfinést nové poznatky je teorie
fizeni, kontroly a informaci (informatika).
Zejména informatika bude mit v biologii
v nejblizsich letech dominantni dlohu.

Kybernetika pfispéla prevzetim analo-
gické terminologie do biologie. V aplikaci
kybernetickych pojmu do biologické regu-
lace se ziakladnimi pojmy staly zpétna
vazba a informace.

Systémova teorie uznavid nereduko-
vatelné vy$si principy Zivota, prekonava
nebo se snazi prekonat dogmata vitalistickd
a materialistickd. Je zasadné v opozici proti
redukcionismu.

K predikcim v organismu pouziva vSak
mechanistického vykladu. Do urcité miry
muzeme tak predvidat za definovanych
okolnosti, jak bude Zivy systém reragovat.
Z hlediska syntetick€ého pojeti organismu
md molekuldrni biologie jen omezené moz-
nosti. Biologie se zabyva systémy mnohem
komplikovanéjs$imi nez jsou fyzikilni systé-
my, které stejné tak jako systémy chemické
nejdou tak daleko jako Zivot sim.

Biologické regulace oznacuje zpravidla
pojmem homeostdza. Jde v podstaté o fadu
biologickych regulaci sméfujicich k udrzeni
dulezitych parametra na konstatni arovni.
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Pfikladem mutZe byt udrZeni acidoba-
sické rovnovihy organismu, homoioter-
mie - strukturdlné odpovidajici technické
funkci termostatu a muiZe byt zobrazena
podobnym diagramem.

K zvlastnostem Zzivych systémut patfi
jejich mnohondasobnd komplexita oproti
nezivym systémum. Existence Zivého systé-
mu je podminéna urcitym prostfedim.

Tzv. kruhova kauzalita je typickd pomo-
ci smycky zpétné vazby. Je to model kyber-
neticky. Timto zptasobem se pokousel jiz
pred druhou svétovou valkou vysvétlovat
pamét akademik Laufberger. V soucasnosti
se tak vysvétluje soucinnost endokrinnich
Zlaz mezi sebou i s centrilnim nervvym
systémem.

Z hlediska termodynamického pojeti
organismu se jedna o tzv. oteviené systémy.
DNA v organismech zajiStuje autorepro-
dukci, adaptaci na zevni podminky a jiné
funkce.

Geneticky materidl je garantem konzer-
vativni stability Zivota. Ta je n utnd k po-
drzeni informaci a jejich pfeddni dalSim
generacim. Adapatace organismua predsta-
vuji urcitou oscilaci kolem této zaklad-
ny. Kvalitativné odliSné plateau lze ziskat
pouze mutaci. Mutace je projevem lability
Zivého systému, mutace pfedstavuji zmény
nastfddanych informaci.

Vsichni zastinci systémové teorie v bi-
ologii uznavaji, Ze nejmensim Zivym sys-
témem je bunka. Virusy a fagy kriterium
Zivého systému nesplfiuji (jsou to bunécni
parazité vyuZivajici enzymatickych systé-
mua bunky i dalsiho jejiho materidlu je
svému prospéchu a ke Skodé¢ hostitelské
burnky).

V evolu¢nim procesu vznikaji homeo-
statické mechanismy s nervovymi a hormo-
ndlnimi zpétnymi vazbami. Jde o sit reakci
v otevieném systému regulujici metabolis-

mus bunky, dychdni, fotosysntézu a dalsi
biologické procesy.

Organicismus a teorie systému pred-
pokladaji koncept celku, ktery &ini Zivot
specificky, celek je abstrakci pohybu,
pfizptasobeni, pfijmu, vydeje a zpracova-
ni informaci v podobé hmoty a energie.
Celek zahrnuje riist, mnoZeni a reakci na
podnéty, atd. Celek je soubor jeva koordi-
nované pracujicich.

Porucha koordinace tohoto souboru
jeva se nazyva smrti individua. MiZe nastat
sndze u organismu vysoce diferencova-
nych. Po smrti individua jako celku mohou
jesté jeho jednotlivé slozky po néjakou,
pro jednotlivé tyto slozky rtiznou dobu
pracovat.

Jednotlivé slozky otevieného systému
jimz celek je, do detaild neznime. Je-li
tento systém ponechdn sim o sobé&, pre-
konidvid tendenci sméfovat do termodyna-
mické rovnovihy, klesi v ném entropie.
Hranice otevieného systému jsou vSak dost
pevné, tento systém nemuze difundovat
do okoli. Hranice otevieného systému jsou
dostate¢né propustné, ¢astecné propustné,
selektivné permeabilni. Mohou jimi pro-
chazet obéma sméry urcité latky, respektive
energie ¢i informace, coz jsou rizné formy
jednoho a téhoz jevu. Do otevieného systé-
mu neustdle vstupuje zvenci energie, Zivy
oevieny systém pfijima komplexnéjsi a or-
ganizovanéjsi hmotu, nez tu kterou vylucu-
je. Pfijem energeticky bohatych latek stoji
tu v jednoté protiklada vaci vydeji energe-
ticky chudych zplodin. Energeticky zisk se
vyuziva k vnitfnimu provozu systému, pro
jeho chod. Jde o prubéznou rovnovihu,
ustileny stav (steady state).

Cyklické pochody probihaji kontinual-
n¢ a jsou podkladem steady state jako
trvalé opakovani rozmanitych cykla. Zde
je na misté predstava systémti ozubenych
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kolecek v stroji, navzajem do sebe zapadaji-
cich. V podrobnostech mtiiZzeme odkazat na
biochemické cykly udrZujici energeticky
metabolismus organismu.
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OSTEOGENESIS IMPERFECTA
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The Children’s Hospital at Westmead, Sydney, Australia.

ABSTRACT

Osteogenesis imperfecta is a genetic disorder of increased bone fragility, low bone
mass and other connective tissue manifestations. Seven clinical types are now recognised.
In most patients the disorder is caused by mutations in genes encoding for collagen type 1.
In some types the underlying genetic defect has not yet been detected.

The major aims of therapy in osteogenesis imperfecta are improved quality of life
and function. Established surgical treatment of recurrent fractures and progressive limb
deformities consists of intramedullary rod fixation. Plate fixation is contra-indicated. The
decision whether to use a solid rod or a telescopic rod has until recently been based on
the personal preference of the treating surgeon. The advent of the Fassier-Duval Telescopic
Intramedullary System has been a major advance in the surgical treatment of Ol This
telescopic nail fixation has a simple surgical technique, low complication rate and low revi-
sion rate. Scoliosis surgery is frequently required for children with moderate to severe Ol

The most important therapeutic advance in recent years is the use of bisphosphona-
te therapy. Cyclical intravenous bisphosphonate therapy for children with moderate to
severe forms of OI results in increased bone mineral density and increased bone cortical
width. The primary mechanism of action of bisphosphonates is to suppress osteoclastic
bone resorption by reducing the number and activity of osteoclasts on the bone surface.
Bisphosphonate therapy reduces both bone resorption and formation, resulting in decre-
ased bone remodelling.

The beneficial outcomes of bisphosphonate therapy in OI patients are less bone pain,
decreased fracture rate, less deformity and increased endurance and mobility. In the short
to medium term, bisphosphonate therapy appears safe. An unfavourable outcome of bis-
phosphonate therapy is delayed healing osteotomies and possibly fractures.

Bisphosphonate therapy for OI has now been in use for nearly 20 years. The dosage
and timing of therapy needs to be co-ordinated with surgical interventions. The long term
consequences of bisphosphonate therapy are yet to be determined.

Optimal care of children with osteogenesis imperfecta necessities a multi-disciplinary
approach.

Keywords: osteogenesis imperfecta, bisphosphonate, intramedullary rod, telescopic
intramedullary nail
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INTRODUCTION

Osteogenesis imperfecta is a heritable
disorder characterised by bone fragility
and low bone mass. The effects of this
disorder are sometimes apparent in utero
and are certainly manifest in early childho-
od in most cases. Recurrent fractures and
progressive limb and spine deformities
impact greatly on the wellbeing of affected
children and their families. Our knowledge
of the clinical manifestations, underlying
genetics, bone pathology, treatment moda-
lities and prognosis has advanced greatly in
the last 30 years.

CLASSIFICATION

The most widely used classification of
osteogenesis imperfecta is that proposed
by David Sillence in 1979 in which he
described 4 main types (1). This classifica-
tion is based on
- the severity of skeletal manifestations
- the presence or absence of extra skele-

tal manifestations
- the inheritance pattern

The majority of cases of OI types I-IV
are associated with mutations in the genes
encoding collagen type 1. Collagen type
1 is the main structural protein of bone,
skin, tendons, dentin and sclera. The col-
lagen type 1 in OI bones is defective in
quantity and quality. Over 250 mutations in
genes encoding collagen type 1 have been
reported accounting for the great variabi-
lity seen in OI (2). Types V-VII have been
added to the classification. Types V-VII
are not associated with mutations in type
I collagen.

Type I

Type I Ol is a relatively mild form with
fractures occurring in early childhood.
It has an autosomal dominant pattern of
inheritance. Patients have blue sclerae,
generalised ligament laxity and relatively
normal stature. Dentinogenesis imperfecta
is uncommon in this form. Radiological
features include osteopenia, thin corti-
ces, fractures, mild bone deformities and
Wormian bones.

Type 11

Type II is the most severe form with
multiple fractures occurring in utero and
in the neonatal period. It has an autosomal
dominant pattern of inheritance. Affected
babies are small, hypotonic with dark blue
sclerae. Radiological features include short
wide bones with cortices so thin that they
tend to crumple.

This form of Ol is lethal in the perinatal
period, usually because of respiratory failu-
re resulting from multiple rib fractures.

Type III

Type I is the most severe form com-
patible with life. It has an autosomal domi-
nant pattern of inheritance. Patients have
a triangular facial appearance. They have
very short stature, blue sclerae which beco-
me whiter with age and dentinogenesis
imperfecta. Multiple fractures may occur
in utero and in the neonatal period. The
tendency to fracture persists into adul-
thood and is associated with progressive
deformities in the upper and lower limbs
and spine. Radiological features include
osteopenia, thin cortices, narrow diaphy-
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ses and relatively wide metaphyses and
Wormian bones.

Type IV

Type IV is the most common form.
It is heterogeneous in it manifestations
and is likely to be subdivided as more is
learnt about the disorder. Autosomal domi-
nant and recessive patterns of inheritance
have been identified. Patients have mild to
moderate bone deformities, greyish scle-
rae, variable short stature and dentinoge-
nesis imperfecta. Multiple fractures occur
in early childhood, but the tendency to
fracture decreases with age. Radiological
features include osteopenia, thin cortices,
fractures and Wormian bones.

Type V

Type V is uncommon. It has an autoso-
mal dominant pattern of inheritance; howe-
ver the gene mutation has not yet been iden-
tified. Patients have mild to moderate short
stature and limb deformities are variable.
Sclerae are white and dentition is normal.
The distinguishing radiological features are
fractures with hypertrophic callus, calcifica-
tion of the forearm interosseous membrane
which results in loss of forearm rotation and
sometimes dislocation of the radial head.
Wormian bones are also seen (3).

Type VI

Type VI is uncommon. The pattern of
inheritance has not yet been identified.
Bone deformities are moderate to severe,
with significant variation in phenotype.
Limb fractures and vertebral compressi-
on fractures occur frequently. Sclerae are
white and dentition is normal. This type

of Ol is defined by histological findings on
bone biopsy. Unlike the other forms of OI,
type VI bone has features of osteomalacia
with a marked increase in unmineralised
osteoid. There is however no radiologi-
cal signs of rickets and no disturbance in
serum mineral homeostasis. There are no
Wormian bones (4).

Type VII

Type VII is rare. It has been identified
in a consanguineous community of native
Americans in northern Quebec and the
African American community. It has an
autosomal pattern of inheritance and is
due to mutations in cartilage associated
protein on chromosome 3. It is characte-
rised by rhizomelic short stature and coxa
vara. The phenotype can vary in severity
however multiple fractures are common
from birth. Facial appearance is normal,
sclerae are white and dentition is normal.
There are no Wormian bones (5).

BONE PATHOLOGY

A combination of the organic and inor-
ganic abnormalities of OI bone alters its
biomechanical properties and makes it
brittle. On an organic level, OIM mouse
studies have shown that collagen type 1
has reduced tensile strength compared to
its wild-type counterpart (6). Somewhat
surprisingly, OI bone is harder than normal
bone, with an increased material density.
Despite this, it breaks more readily and
accumulates fatigue damage more easily.
In addition, there is a reduction in the
amount of bone in OL

Histomorphometric studies have shown
a decrease in core width, cortical thickne-
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ss, and trabecular number and thickness
in OI bone. Individual osteoblasts produ-
ce a reduced amount of bone in OI, but
due to their increased number, the bone
formation rate is increased. This does not
lead to a net gain in bone mass however,
because osteoclastic activity is also increa-
sed. Together these findings indicate a high
turnover state with minimal net gain in
bone mass. The increase in bone turnover
is reflected in increased serum and uri-
nary levels of markers of bone resorption
(deoxypyridinoline and N-telopeptide) and
bone formation (alkaline phosphatase and
osteocalcin). The reduction in core width
seen on trans-iliac bone biopsies translates
into thinner long bones with a reduced
polar moment of inertia, further increasing
the propensity to fracture (7).

IN SUMMARY
a) Bone Quality

The bone matrix is defective. There is
a relative increase in woven bone and a de-
crease in lamellar bone.

b) Bone Quantity

The amount of cortical and trabecular
bone is decreased. Bone cortices are thin,
trabeculae are thin and fewer in number.
Histology shows decreased osteoblastic
activity on the periosteal surface and incre-
ased osteoclastic activity on the endosteal
surface.

c¢) Bone Geometry

Normal diaphyseal bone is tubular or
pipe-like. In OI the pipe walls are thin

with defective lamination and the diame-
ter is narrow causing weakness. Recurrent
fractures and the abnormal nature of OI
bone results in progressive deformity. Bent
bones are inherently weaker and suscepti-
ble to further deformity and fracture.

TREATMENT OF OI

The aim of treatment in Ol is to maximi-
ze mobility and other functional capacities.
The optimal treatment approach involves
an interdisciplinary team consisting of ort-
hopaedic surgeons, physicians, geneticists,
rehabilitation specialists, physiotherapists
and occupational therapists.

SURGICAL TREATMENT

The risk of recurrent fractures and
progressive deformity can be reduced by
internal metal fixation. The use of intra-
medullary nails is the treatment of choice.
Various techniques have been over the last
thirty years. These include:

- stacked Kirschner wires
- solid Sofield rods
- telescopic nails

The standard practice at our institution
for many years has been to use solid Sofield
rods (8). Inserted into the tibia across the
calcaneus and ankle joint; and inserted into
the femur through the knee joint. The pla-
cement of a straight rod in a bent bone
requires correction of malalignment at the
time of fixation. Correction of the bony
deformity in very young children can often
be achieved by closed osteoclasis. In older
children osteoclasis can still be achieved
facilitated by drill holes at the apex of the
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deformity. In children who have been trea-
ted with bisphosphonate therapy, the resul-
ting increased bone density may necessitate
an osteotomy to achieve deformity correcti-
on. Sofield rods are an effective intra-medul-
lary splint. The fixation technique has a rela-
tively low complication rate. Disadvantages
are the potential damage to the ankle and/or
knee joint at the time of surgery and the fact
that in time the bone will tend to grow off
the rod with distal bone deformity which
may necessitate rod revision.

Telescopic intramedullary rods have
been available to treat OI for many years
(9, 10). The concept being that the rods
will gradually increase in length with bone
growth, thus avoiding rod revision. However
weaknesses in the instrumentation available
resulted in a relatively high complication
rate (11, 12). The Fassier-Duval telescopic
intramedullary system was developed in
2000 in collaboration with Francois Fassier
at the Shriners Hospital for Children,
Montreal, Canada and Pierre Duval at
Hopital Brome-Missisquoi-Perkins, Quebec,
Canada to overcome these technical diffi-
culties (13). The intramedullary device has
only 2 components- male and female nails-
each with a thread at one end for fixation in
the proximal and distal epiphysis of a long
bone. The Fassier-Duval IM nails come in
a range of sizes suited to the femur, tibia and
humerus of short stature paediatric patients
over the age of 18 months.

TREATMENT WITH
BISPHOSPHONATES

A major advance in recent years has
come from the introduction of bisphos-
phonate therapy, and cyclic intravenous
pamidronate is now viewed as the “gold

standard” for the treatment of children and
adults with moderate to severe OI. To date,
little data is available on the treatment of
mild OI or the use of oral bisphosphonates,
although large multinational placebo-con-
trolled trials are currently underway to
address both these issues.

Bisphophonates are synthetic analogs
of pyrophosphate that bind to the hyd-
roxyapatite crystal found in bone. They
act as specific inhibitors of osteoclastic
mediated bone resorption. The use of bis-
phosphonates in the treatment of children
with OI was pioneered by Francis Glorieux
and colleagues at the Shriners Hospital for
Children in Montreal, Canada. The first
patient was treated in 1992. The most
extensively studied bisphosphonate in OI
is Pamidronate®, a moderately potent ami-
no-bisphosphonate. Pamidronate has been
reported to decrease bone pain, enhance
well-being, improve mobility and muscle
strength, reduce fracture incidence, incre-
ase long bone cortical thickness, increase
vertebral size with vertebral reshaping,
and increase bone mass and bone mineral
density (15, 16, 17). In an attempt to pre-
vent growth disturbance and spine and
limb deformity, cyclical intravenous pami-
dronate has also been used in babies and
infants with OI. The treatment response
in the younger children was more pro-
nounced than in the older cohort, but
further follow-up is needed to evaluate if
function, growth, scoliosis and limb defor-
mities are improved. A multicenter interna-
tional trial of the potent bisphosphonate,
Zoledronate®, is currently underway to
assess its dosage, efficacy and safety in OI
compared to pamidronate. Zoledronate has
the benefits of being able to be adminis-
tered more rapidly and of having a longer
dosing interval than pamidronate, both of
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which may prove advantageous to patients
and health care facilities.

Histomorphometry has shown that
the major effects of pamidronate are to
increase cortical thickness and trabecular
number. Trabecular thickness is not increa-
sed. Bone turnover is significantly reduced
with a decrease in both bone resorption
and formation below that of age matched
normal controls. There was also an incre-
ase in residual calcified cartilage within
the bone.

The safety of bisphosphonate therapy
continues to be of concern. In association
with the first infusion, pamidronate lowers
serum calcium concentrations and leads
to an acute ‘flu-like acute phase reaction
(fever, muscle pain, headache and vomi-
ting). In vitamin D replete individuals rece-
iving the recommended calcium intake, the
hypocalcaemia is self remitting. And the
‘flu-like symptoms can be minimized by the
administration of acetaminophen (parace-
tamol) or anti-inflammatory medication.

Infants with severe OI and pre-existing
respiratory compromise have been repor-
ted to experience an acute respiratory
distress in associated with the first pami-
dronate infusion. This report stresses the
often fragile state of young children with
severe OI and the need for close monito-
ring of this cohort during treatment (18).

Pamidronate significantly improved
the growth of children and adolescents
with moderate to severe OI compared
to historical controls over a 4 year treat-
ment period by preventing limb and spine
deformity. Transient uveitis occurs in
approximately 1% of children who receive
pamidronate (19).

At high doses, pamidronate can inter-
fere with bone modeling and result in
undertubularization of long-bones. In the

growing skeleton, a reduction in bone
modeling results in the accumulation of
mineralized cartilage, which contributes
to the increase in bone density seen with
pamidronate treatment. Further, acute redu-
ctions in remodeling and the persistence of
calcified cartilage in bone, account for the
characteristic sclerotic metaphyseal lines
seen on long-bone radiographs of children
receiving pamidronate therapy. Suppressed
bone remodeling can also interfere with the
repair of microdamage and may account for
the delay in osteotomy healing (20) and
possibly fracture repair seen in children
with OI who receive pamidronate.

Bisphosphonates are contraindicated
during pregnancy, and all females of repro-
ductive age should have a negative preg-
nancy test before each pamidronate treat-
ment cycle or before commencing oral
bisphosphonates.

Other issues that can only be addressed
through the continued systematic evaluati-
on of bisphosphonate therapy in children
and adults with OI are: the long-term bene-
fits of treatment, the optimal treatment
regime to maximize benefit and minimize
potential long-term side-effects, and the
outcome following cessation of therapy.

IN SUMMARY

1. Cyclic intravenous pamidronate has
good short-term safety and efficacy in
children and adolescents with mode-
rate to severe osteogenesis imperfecta
and related disorders.

2. Pamidronate therapy should be offe-
red to children with moderate to seve-
re OI as defined by: two or more
long-bone fractures per year, and/or
vertebral crush fractures, and/or long-
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-bone deformities, and/or children
with OI type III or IV.

3. Insevere cases, treatment can be started
during infancy, but these children need
to be monitored very closely, especially
during the first infusion cycle.

4. Treatment continues to be effective
in older teenagers and the upper age
limit of responsiveness still remains to
be defined.

5. Several dosage regimens appear to be
effective.

6. All children treated with a bisphos-
phonate should be part of a well run
clinical trial. This will enable the safety
and efficacy of these compounds can
be adequately evaluated.

7. Further study is required before bis-
phosphonates can be administered to
all patients with OI on the basis of low
BMD alone.

TEAMWORK

Optimal care of children with osteoge-
nesis imperfecta necessities a multi-disci-
plinary approach.

It is imperative that there are open lines
of communication between team members.
This is especially important around critical
events such as fracture and surgery. With
this in mind, The Children’s Hospital at
Westmead has established an Osteogenesis
Imperfecta Clinic, which includes a paedi-
atric endocrinologist, two orthopaedic
surgeons, a geneticist, two clinical nurse
practitioners, a physiotherapist, a rehabili-
tation physician, an orthotist, a social wor-
ker and a musculoskeletal radiologist. At
one clinic visit the patient can be assessed
by all the therapists involved in his/her
care. The physiotherapist and rehabilita-

tion physician play an important role in
assessing gross motor development and,
maintaining patient mobility and planning
rehabilitation following orthopaedic surge-
ry. Bisphosphonate therapy is prescribed by
the endocrinologist according to an interna-
tionally accepted regime but varied in each
patient based on the results of XRays and
bone density studies. Bisphosphonate thera-
py can be titrated around surgical interven-
tion to decrease the incidence of delayed
union and non-union of osteotomies.

Maintaining weight bearing activities
and early postoperative mobilisation is
aided by fitting orthoses.

The team approach is also an excellent
moral booster for families of OI patients
and it means less disruption to family life
with fewer visits to the hospital.
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KONFERENCE ¢ CONFERENCE

INTERNATIONAL SCIENTIFIC SYMPOSIUM
TO HONOUR FOR THE 80™ BIRTHDAY OF
PROF. DR. JACQUES CHENEAU, MAY 11-13, 2007,
REGENSBURG

MARIK I., MARIKOVA A.
Ambulantni centrum pro vady pohybového aparitu

Olsanska 7, 130 00, Praha 3
E-mail: ambul_centrum@volny.cz

Ve dnech 11.-13. kvétna 2007 jsme se zucastnili Mezindrodniho symposia uspofada-
ného k osmdesitiletému vyroci narozeni profesora Dr. Jacquese Chéneau, pfedniho své-
tového odbornika v oblasti ortotiky patefe (korzetoterapii). Sympozium bylo uspofidino
ortopedickou klinikou University v Regensburgu. Na védecké a spolecenské organizaci
Symposia méli zasluhu predevsim asistenti Ortopedické kliniky University v Regensburgu
pani Dr. Med. Gudrun Engels, pan Dr.med. Jan Matussek aj. Dr. Matussek velmi zdafile
konferoval cely odborny sobotni program, ktery se konal v malé posluchirné Kliniky
University (Franz-Josef-Strauss-Allee 11, D-93053 Regensburg). Shrnuti Zivotniho dila profe-
sora Dr. Jacquese Chéneau poutavé prednesl Univ.-Prof. em. Dr. George Neff z Berlina pod
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nazvem ,Ein Leben fir die konservative Skoliosebehnadlung®. Mnohaleté zkusenosti s pre-
devsim konzervativnim lécenim deformit patefe referovali odbornici z Némecka, Polska,
Francie, Rakouska, Ceské republiky, Slovenska, Itdlie, Madarska a Spanélska. Po jednotlivych
pfednaskach nasledovala konstruktivni diskuse, do které se nejednou zapojil

J. Chéneau. OZivenim programu byla Gcast dvou predskolnich déti ze Svycarska a Fran-
cie, 1éCenych uspésné origindlnim Chéneau korzetem pro vrozené deformity patefe (1.pfi
syndromu kontraktur a 2. pfi poruse formace a segmentace patere). Ucastnici méli moz-
nost shlédnout doprovodnou vystavu pozitivnich modelt korzetli pro korekce tfi a vice
obloukovych skoli6z.

Symposium mélo vysokou spolecenskou uroven, vSichni icastnici se sesli na spole¢né
sobotni vecefi v restauraci ,Fiirstliches Brauhaus Waffnergasse“ a mnozi se zdacastnili orga-

nizovaného nedélniho vyletu lodi po Dunaji do klastera ,Kloster Weltenburg®.
Dale uvadime souhrny a abstrakta nékterych odbornych sdéleni.

THE BRACE - WORKING MODES,
ONES WITH PROBLEMS, RULES TO
BE RESPECTED, FAILURES MAINLY
COMMITTED

Chéneau J.
39 rue des Chanterelles, 31650 Saint Orens, France
E-mail : Chéneau.jacques@club-internet.fr

There are nine mechanisms of acti-
on of brace, four passive and five active.
Pressures on hollow, concave areas of the
body should be avoided. Pressure part 1
should have its centre as height as the
apex vertebra. The lumbar pressure part
1’ is scarf-shaped and should press only on
the lumbar apex. Never press on several
vertebrae, such as L2 + 3 + 4. The pelvis has
to be pushed from its bulging side, over
and under the bulging iliac crest. Bending
towards right side is got by a pressure
under left armpit. Under the right breast
7_19, although a huge space is managed,
the patient leans softly on the brace part. It
puts the right shoulder backwards and con-
tributes to expand his hollow back. Never
press under and in front of the right armpit.
Never use brace parts which should cross
over one or both shoulders. Always manage

a 5-6 cm deep space behind the back line
thus allowing derotation and expansion of
hollow back. A problem on an iliac crest
can be solved by a precise pressure around
the waist 14 and by another pressure on
the lower right part of abdomen 37. A short
brace is indicated when thoracic apex is
Th 6, 7, 11 or 12, and when there is a single
lumbar curve. An apex in L3 needs a free
space 14 on the other side. Most other
failures consist in concave sided pressures,
particularly in the stupid non elective sym-
metric belly pressure.

SO-CALLED IDIOPATHIC
SCOLIOSIS. COMPARISON OF

OLD AND NEW CONSERVATIVE
TREATMENT. RESULTS, EXAMPLES,
STATISTICS. RULES OF EARLY
SCREENING

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

Chair and Department of Pediatric Orthopaedics
and Rehabilitation of Skubiszewski Medical
University of Lublin

University Pediatric Hospital, ChodZzki St. 2, 20-093
Lublin, Poland

phone/fax 0048 81/741 56 53
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Introduction

Until the discovery of the etiolo-
gy of the so-called idiopathic scoliosis
(Karski 1995-20006) the rehabilitation treat-
ment was not successful. Children perfor-
med exercises, wore the corset and many
of them were operated on. Nobody knew
which scoliosis is progressive and which
is non-progressive. The indication for “the
strengthening exercises” was the following
chain of thinking: *a sudden appearance
and development of scoliosis, *it means
that the paravertebral muscles are weak,
*so the child was in need to perform the
extension exercises. Unfortunately, after
such exercises the scoliosis: the curves and
the deformation of the trunk and rib hump
were bigger.

Material and Methods. Old and new
exercises for AIS

A. In our material we observed
629 children in three groups:
a. children who were never treated
through rehabilitation exercises befo-
re our first examination, b. children
treated for a short time (3-6 months)
before our first examination, ¢. chil-
dren treated for a longer time (1-2-3
years) before our first examination.
We studied all “strengthening exerci-
ses”, e.g. in the prone position raising
of the head and the trunk, the same
exercise with the additional weighting
of the arms, elevating of the whole
trunk in the prone position from the
rehabilitation table.

We prepared a physical-mathematical
formula (prof. Marek Malicki - Polish
Academy of Science) for the forces
acting on the sacro-lumbar junction,

the lumbar and thoracic spine. It was
stated that these deforming forces
are four-five-six times bigger as the
weight of the body. They make scoli-
osis only worse. The formula is as fol-
lows: F(ro)=F(cor) x sina x krg / r [full
information in tables and pictures].

Now the old exercises are in Poland

reject from the “conservative program

of treatment”. The observations of
authors and also of Malawski (Warsaw,

1994) and the latest of Kotwicki &

Dobosiewicz & Szulc & Rapata (2003)

about the “harmful effects” of extensi-

on and “strengthening exercises” were
confirmed in many orthopaedic cen-
tres in Poland.

Our new rehabilitation exercises are:

- Exercises to remove the contrac-
tures of the right hip - stretching
exercises, “post-isometric stretching
exercises” in prone position or on
side - easy to elaborate for every
orthopaedic surgeon, rehabilitation
doctor or parents. Additionally we
use termotherapy and hand mas-
sage.

- Flexion-extension asymmetric exer-
cises for spine - (two phases) a) fle-
xion for 5 - 10 second for stretching
of muscles, capsules and ligaments
and other contracted para-vertebral
soft tissues and than b) extensi-
on - that means active exercises
for muscles. These are exercises to
remove the contractures of the con-
cave side of scoliosis (Lumbar curve
& Thoracic curve) - bending exerci-
ses to the left foot for treatment of
lumbar scoliosis and bending to the
right foot for treatment of thoracic
scoliosis.
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- Active sport practice in schools and
in “sport clubs” - stretching exerci-
ses like Karate, Tackwon do, Aikido,
Judo, Kung fu, Tai chi, ballet, dance
etc.

- Special kind of sleep positions.
Foetus position on one side - with
maximally flexed legs and spine
-with knees at the chin - is a very
important protective position aga-
inst scoliosis.

- Free stand position only on the left
leg for all years (previous X-ray exa-
mination of hip joint). This requires
good cooperation with parents -
because the free stand position on
the right leg at many children is very
difficult to change even over half or
one year.

New treatment is very effective in the
second and third (II"? & I11"Y) etiopatholo-
gical groups of scoliosis and very effective
in the beginning phase of the first (I%)
etiopathological group of scoliosis. The
lecture will give all the details of the new
exercises and inform about “many forms
of proper exercises”. In summary we can
say that in prophylaxis and treatment it is
correct: a) standing position with weight
only on the left leg, b) all active exercises,
while standing, with legs apart, with two
phases, bending to the left leg and then
to the right leg for 5-8 seconds and then
returning to the upright position, ¢) slee-
ping on the side with spine and legs flexed
as in a foetal position, d) exercises while
lying on back and lifting legs as far as on
can toward head, e) sitting in a relaxed
position - not upright, f) active sport exer-
cises, g) about 20 % of children with scoli-
osis (mostly from the I-epg) need corset
therapy. We use mostly Chéneau corset or
Lublin model W-K”.

Material and Methods. Screening
examination for the so-called
idiopathic scoliosis

Screening examination was performed
in kindergartens and primary schools in
2000-2003 (it is still continued). Age of
children 4-6-8 years. There were 436 chil-
dren examined in total. In detail 130 chil-
dren (66 boys and 64 girls) with danger of
scoliosis were repeatedly examined, inclu-
ding X-ray and photo documentation. The
applied examination consisted of clinical
tests(1): a) checking of symmetry/asym-
metry of movement of both hips. Especially
of adduction in strait position of both
joints; b) checking of flexion contracture
of right/both hips (Elly-Duncan test, Thom
test, Staheli test); c¢) checking of shape
of spine in flexion position (during the
Adams/Meyer “bending test for scoliosis”);
d) using the new “side bending test for
scoliosis” (Karski/Lublin); e) looking at the
“habit to stand on free of left or right leg”;
f) looking at the “habit during the slee-
ping”; g) body build; h) anomalies - e.g.
spina bifida occulta (yes, no); i) accompa-
nying illnesses (e.g. rikets); j) sport - yes/
no and radiological and computer tests (2):
a) X-ray pictures, b) computer gait analysis,
¢) photographic documentation.

Results

Results of new treatment and of scre-
ening examination will be presented in
tables. In the Ist etiopathological group
of scoliosis we observed progression of
scoliosis only at 13 % of children and in the
11" etiopathological group only at 3% of
children.
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Conclusion

1. The old “strengthening exercises”
are wrong. They only make scolio-
sis bigger. Such a deformity is iatro-
genic deformity (Malawski, Karski,
Kotwicki, Dobosiewicz, Szulc, Rapata
from Poland, Tomaschewski, Popp
from Germany, Kadas, Fasekas from
Hungary).

2. The new symmetric flexion exercises
and asymmetric flexion-rotation exer-
cises, made up of two phases, are cor-
rect and constitute good prophylactics
and they are effective in the beginning
of scoliosis.

3. Long term observations of the old and
new rehabilitation exercises confirm
the biomechanical etiology of the so-
-called idiopathic scoliosis and prove
that the new exercises give effective
results of conservative treatment and
prophylactics.

4. The new screening enables discovery
of scoliosis “in stadium incipiens”.

5. Among 130 children studied according
to rules of new screening we found
scoliosis incipiens or fixed scoliosis in
41 children (31,5 %). At all children we
confirmed scoliosis on X-rays. Parents
of 40 children did not know about
danger of scoliosis at their child.

6. In schools after the screening exami-
nation the PE teachers changed exerci-
ses according to the rules of “neo-pro-
phylaxis”.

7. We should introduce the rules of neo-
-prophylaxis and of new screening in
our orthopaedic management of the
so-called idiopathic scoliosis. These
are: new clinical tests for discovery
of scoliosis and new preventive exer-
cises. We should remember that there

can be “scoliosis without any curves”
but only with stiffness of spine as
result of rotation deformity (confirma-
tion of our research by prof. Kenneth
Cheung/Hong Kong 2004).

8. Our material shows that approx. 13% of
children would require operative appro-
ach and the remaining children require
only neo-prophylaxis and can be cured
with new exercises effectively.

Literature by author
(www.karski.lublin.pl, www.ortopedia.karsk)

A REVIEW OF CONGENITAL AND
SYSTEMIC SPINE DEFORMITIES

Mafik 1!, Mafikova A.l, Cerny P.2

1 Ambulant Centre for Defects of Locomotor
Apparatus, Olsanska 7, 130 00 Prague 3,
Czech Republic,
E-mail: ambul_centrum@volny.cz

2 Ortotika s.r.0., V Uvalu 84, 150 18 Praha 5,
areil FN Motol, Czech Republic,
E-mail: pavel@ortotika.cz

Congenital spine deformities (CSD)
from etiopathogenetical point of view are
caused by environmental factors (e.g. infe-
ction, irradiation, chemical toxins, etc) We
distinguish spine defects from failure of for-
mation that originate in embryonal period,
failure of segmentation of vertebral bodies,
arches or ribs that arise in foetal period or
there are miscellaneous/mixed defects of
spine and/or unclassifiable ones associa-
ted with neural tissue defects (e.g. myelo-
meningocele, meningocele, dysraphismus,
diastematomyelia, lipoma, cyst, etc).

The above mentioned congenital spine
deformities cause variable vertebral sym-
ptomatology. On X-rays (CT, MRI), there are
proved multiple hemivertebrae, butterfly
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vertebrae, asymmetrical fusions so-called
unsegmented unilateral or bilateral bars
or symmetrical blocks of vertebral bodies,
absent ribs or fused ribs. CSD occurs as
an isolated anomaly and cause scolioses,
kyphoses, lordoses, kyphoscolioses, lordos-
colioses, blocks of vertebral bodies. The
certain localisation of CSD can be pathog-
nomonic or major component of syndromic
association. It includes spondylocostal and
spondylothoracic dysplasia, ischiovertebral
dysplasia, cerebrofaciothoracic dysplasia or
they are a part of other genetic syndromes,
e.g. Robinow syndrome, Klippel-Feil syn-
drome, Sprengel sequence, etc. There are
not rare nosologic units of so-called oculo-
-auriculo-vertebral spectrum with severe
involvement of spine and facial stigmatiza-
tion, e.g. Goldenhar syndrome, VACTERL
association and Spondylocarpotarsal synos-
tosis syndrome where scoliosis is malig-
nantly progressive early in life and steadily
during the growth.

Multiple CSD and fusion of ribs are
seldom balanced in their distribution and
result in a severe congenital scoliosis that
is unrelentingly progressive with subse-
quent growth. From the biomechanical
point of view the worst progression of
congenital scoliosis is caused by combinati-
on of segmented hemivertebra and unseg-
mented lateral bar. The worst kyphosis is
consequence of anterior unsegmented bar
and hemivertebra. Isolated hemivertebra
results in a short, relatively mild curvature
that is usually inconspicuous. Progression
of such a curvature is unlikely.

Systemic (developmental) spine defor-
mities (SSD) are a pathognomonic sym-
ptom of some bone dysplasias (especially
those with predominant involvement of
spine e.g. pseudoachondroplasia, metatro-
pic dysplasia, spondyloepiphyseal dysplasia

congenita, etc.), metabolic disorders (e.g.
osteomalatic syndrome, idiopathic juvenile
osteoporosis, mucopolysaccharidoses and
oligosaccharidoses, etc.), collagen bone
diseases (e.g. osteogenesis imperfecta,
Marfan and Ehlers-Danlos syndromes) and
some genetic syndromes (e.g. Turner syn-
drome). Pathogenesis of SSD is determined
by molecular genetic factors. Severity of
spine defects and/or deformities similarly
like at long bone deformities is influenced
by functional adaptation of bone tissue
according to previously defined mechanis-
ms of bone remodelling (Utah paradigm by
H. Frost, 1996).

The prognosis of congenital and syste-
mic spine deformities in any given child
may be difficult to predict and, therefore,
repeated clinical and radiographic exami-
nations at regular intervals are required
to choose the most appropriate form of
treatment. Our strategy is to begin with
physiotherapy, rehabilitation and bracing
as soon as possible and according to the
course of curvature (regular radiographic
follow up especially during growth spurt)
the decision for conservative and/or surgi-
cal treatment is individually made.

An important pathognomonic sign of
SSD as well as CSD is secondary osteoporo-
sis of any degree. Growth (especially acce-
leration of growth in puberty) is the most
suitable period for complex treatment of
SSD and also CSD that instead of mentio-
ned conservative and surgical treatment
includes monitored medication of suitable
calciotropic drugs. Treatment using cal-
ciotropic drugs should be monitored by
examination of bone metabolism markers
and dual energy densitometry (DXA) with
application of child soft wear (at indicated
cases by histological, histochemical exami-
nation and histomorphometry is carried
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out). The aim of comprehensive treatment
of children with CSD and SSD is correction
of bone metabolism and achievement of
individual peak bone mass in adulthood.

Typical deformities of vertebral bodies
and spine both in CSD and SSD and methods
of treatment are documented at short case
reports. Attention is also devoted to recent-
ly described collagenopathy type II called
Czech Dysplasia - metatarsal type.

Key words: congenital spine deformi-
ties, bone dysplasias, metabolic disorders,
collagen bone diseases, functional adapta-
tion of bones, comprehensive treatment
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IDIOPATHIC AND CONGENITAL
SCOLIOSES BRACING OF THE
CZECH CHILDREN

Cerny P.I, Marik 1.2

1 ORTOTIKA, s.r.0., areal of the Motol Faculty
Hospital in Prague, V Uvalu 84,
150 06 Prague 5

2 Ambulant Centre for Defects of Locomotor
Apparatus, Olsanska 7, 130 00 Prague 3

The orthotic facility of ORTOTIKA,
s.r.0. was established in 1992 with the
possibility to pay medical aids by medical
insurance companies.

During the period from 1992 to 2000,
our orthotic facility treated more than
2,200 patients with scoliosis in total. At
present, we have more than 6,000 X-ray
pictures of scoliosis in our archive. Most
treated patients can be included in the
group of juvenile and adolescent scolioses
with curves between 20° and 50° for all
types of curvatures.

From the beginning of our activities,
we have been using a modified Chéneau
brace of type I, based on the experien-
ce gained during a one-year internship at
a German company, in Werner-Wickers
Klinik in Bad Wildungen in 1991. In Czech
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Republic was the form of brace modified
according to clinic claims and technology
possibility of our workshop. We have used
lower version of Chéneau brace type I for
chest curves too.

We have developed in 1995 a dynamic
correction spinal orthosis type Cerny, in
2000 a dynamic correction spinal orthosis
for sitting type Kosteas and in 2002 a dyna-
mic night-time correction spinal orthosis.
The dynamic spinal orthosis of the Cerny
type has connected with a dorsal joint
allowing for inclination and the night-time
adjustment in hyper-correction.

Since 1998, we have been regularly mee-
ting doctor J. Chéneau in Prague on sympo-
siums as well as in our specialised facility
where we exchange valuable experience
which cannot be gained otherwise than
by many-year and intensive practicing. It is
admirable and unique that Dr. J. Chéneau
has worked and still works at his age in the
field of scolioses in such a self-sacrificing
and assiduous manner, both in theory and
practice, not only in his homeland but also
all over the world, and he would certainly
deserve gratitude from everyone engaged
in the conservative treatment of scolioses.

ORTHOTIC TREATMENT
OF SCOLIOSIS IN SLOVAKIA

Brozmanova B.2, Rehak L.!, Juricek M.!, Koren J.2,

Olexik J.2

1 15t Department of Orthopedic and
Traumatology, Comenius university,
Bratislava, Slovakia

2 Specialized Hospital for Orthotic and Prosthetic
Bratislava, n.o., Zahradnicka 42, 821 08
Bratislava, Slovakia

Key words: scoliosis, spinal brace, ort-
hosis, conservative treatment

Background

Orthotic bracing is the most common
non-surgical treatment for scoliosis, either
alone or in combination with exercises.
Efficiency of bracing is controversial (3,
8, 14) - we can find out some negative
reports (5, 6, 12), but also reports where
bracing treatment change the natural his-
tory of scoliosis (11, 15, 19) and reduce the
incidence of surgery (9, 13, 16). However,
the mechanism of action by which bra-
ces prevent curve progression, is not well
understood. Design principles of many
braces are very different, and very often
empirical.

Despite this controversy and very dyna-
mic research in biomechanics of bracing,
we still strictly adhere on principles of
bracing, most important 3-D correction of
spine, established by professor J.Chéneau.

Objectives

Objectives to report the authors expe-
riences with a treatment and bracing of
scoliotic patients in Slovakia.

Study design
Retrospective study
Material and Methods

We analysed data from the years 2001-
2006 to obtain:
1. number of patients with scoliosis we
treated
2. number and types of braces we used
3. evaluation of the treatment for the
further therapy strategy
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Number of patients with scoliosis tre-
ated in 2001-2006 was 8691 (8085 with
idiopathic scoliosis).

In 2857 cases we used brace, CBWO
we used in 2237 cases, Boston brace in
361 cases, ,Chéneaus brace® in 118 cases,
Charleston bending brace in 50 cases,
Lyon-Stagnara brace in 52 cases, Milwaukee
brace in 22 cases and Tria-C brace in 17
cases.

Therapeutic strategy

Our levels of treatment depend on obje-
ctive and subjective criteria:

Objective critera

® Biologocal Age and bone maturity,
Risser sign

Flexibility of curve

Cobb angle (frontal and sagital plane)
RVAD

Nash-Moe

Harrington’s factor - Cobb angle/
number of vertebrae participating on
curvature

Subjective criteria

® Early start of treatment
® Correct indication
® Respecting principles of 3D correction

Fig. 1. Tria - C brace

Fig.2. ,Charleston“ bending brace
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Effective design

Accurate manufacturing

Good therapy compliance - patients
(physiotherapy, bracing), parents and
social surroundings

Economical and geographic accessibility
Well educated specialized team

Basic therapeutic strategy

Flexibile ,small“ curve (Cobb angle <
20 degrees) until growth end - regular
observation, physiotherapy and educa-
tion of ADL

Fig.3. CBWO in its asymetrical version

® Flexibile curve 20-40 degrees until

growth end - regular observation, phy-
siotherapy and education of ADL bra-
cing in nigt time, part time, full time
regime

>0 40 degrees - consider surgical treat-
ment besides as stated above

Rigid curves are braced in some cases
when surgery is not indicated or
accepted

Fig.4. ,modified“ Chéneau brace
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Our expectations of orthesothe-
rapy before growth end

® Curvature correction (if curvature is
plastic)

® Elimination of curvature progression

® Balancing of the trunk

® And retention of curvature in optimal
position

® Bridge over period until surgery

Our expectations of orthesothe-
rapy after growth end

® Support and relieve of the trunk
® Elimination of curvature’s progressi-
on due to others pathologies

® Guiding - rebalancing of the trunk
(not curvature!)

® Shorttime stabilisation of the trunk
(not curvature!) after some surgery

Braces we used during growth
activity

When Harrington's factor < 5 and
rotation O0-1 NM:

We used Charleston bending brace,
Tria - C and Boston brace and regime mea-
surements.

When Harrington’s factor < 5 and
rotation > 1. NM:

Fig.5. ,modified“ Chéneau brace

Fig.6. ,modified“ Chéneau brace
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The basic strategy is obtain 3-D
correction of spine, we used CBWO
in its symetrical and asymetrical version,
Stagnara-Lyon brace, ,modified* Chéneau
brace and Milwaukee brace.

Goals of the treatment

® Before menarche and before growth
end - stop progression and correcti-
on

® Late, after menarche - stop progressi-
on

® >40 degree of Cobb angle, menarche,
high bone age: rebalancing of the
trunk, stop progression

Fig.7. ,modified“ Chéneau brace

Our view on addition of Chéneau
brace

® Effective 3D correction

® Sufficient expansion spaces also by
horizontal position of the trunk

® Good guiding and capture of the pelvis

® Reliable rebalancing of the trunk

® Possibility of good guiding ribs move-
ment

® Excellent topographic zone distinguis-
hing

® Possibility of various activities of the
child

Results

Results depends on objetive and subje-
ctive critera stated above.

Mobile mild curves (Cobb angle 20-
25 degrees) before menarche show very
good correction (i.e. more than 6 degrees)
during the bracing, but in general compli-
ance is diminished after menarche and that
participates that results are much worse. In
some cases we achieve only retention and
rarely worsening in this group.

Curves 25-35 degrees - we achieved
good correction (mobile curves), or reli-
able retention (depends on natural history
of curve and compliance.)

This group rarely progress to surgery.

Curves > Cobb angle 35-40 degrees -
we achieved rarely correction and mostly
reliable retention. Some curves progress
to surgery.

Discussion

Major problem of bracing is complian-
ce (10, 20) in our experience it is major
reason of therapy failure. Cooperation with
family, psychologist, proper manufacturing
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of orthosis and new orthosis designs wih
reduction of material helps improve com-
pliance.

In study of Yrjonen et al. (20) the ove-
rall results of brace treatment of idiopathic
scoliosis in male patients were inferior
compared with matched females. Despite
that boys in our study are very rare, we did
nor find out difference in results and com-
pliance of girls and boys.

There is controversy in full and part-
-time bracing. Rowe et al. (15), recommed
full-time bracing, considering it superior
to 8 or 16 hours bracing. Wiley et al (19)
shows best results in group of patients
who wore brace more than 18 hours. In
studies of Allington et al (1) and Emans
et al (4) the difference in progression
between full-time and part-time bracing
was not significant. In mild curves Yrjonen
et al (21) consider Providence nighttime
bracing equal to full-time bracing. In our
experience better results are achieved with
full time bracing.

Different bracing concepts are used
today for the treatment of scoliosis. No
principle, except perhaps ,the three point
system’, seems to be universally accepted.
Howard et al (7) consider the thoracolum-
bosacral orthosis superior at preventing
curve progression in adolescent idiopathic
scoliosis than Charleston or Milwaukee
brace. Climent et al (2) did not found out
difference in effectiveness in controlling
the scoliotic curves between Milwaukee,
Boston, TLSO and the Charleston bending
orthosis, so he recommended Milwaukee
brace, as the brace with the lowest impact
on the quality of life. Rowe et al (15) did not
found out difference between Milwaukee
or another thoracolumbosacral orthosis. In
study of Weiss (18) Chéneau brace is better
than SpineCor brace.

In our experience Chéneau brace is
very effective. We think it is because od
philosophy of 3-D correction. Respecting
this philosophy we modified the brace and
reduced material of brace, so we achiewe
better compliace of pateints. This experi-
ence encouraged us, so nowadays we use
Chéneau brace much more often.

Weiss et al (17) showed good results
with CAD (Computed assisted design). He
reduced material of brace, but brace still
fully respect Chéneau philosophy of 3-D
correction. Sadly, this is no available in our
economical condiotion. But we think that
this is future of brace manufacturing.

Conclusion

Our results are influenced by both
objective (worse curves refused by others,
contraindicated to surgery) and subjective
factors.

Bad compliance is major reason of the-
rapy failure, a lot of patients refuse to wear
the brace and do not exercise regularly.
In present refuse, especially of full -time
bracing is increasing for aesthetic, social
and psychological reasons. In spite of all
the problems we have just talked about,
we are persuaded that orthesotherapy is an
important part of conservative treatment
of scoliosis.

Our experience with Cheneu brace is
very good, in future we expect enhancing
use of designs with material reduction.
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COSTRUZIONE DEL CORSETTO
CHENEAU CON SISTEMA CAD CAM

Alessio Ariagno
Off. Ort. Maria Adelaide srl
Torino Italia

Nella nostra Azienda realizziamo busti
su misura di tutti i tipi ma principalmente
le prescrizioni mediche vertono sui seguen-
ti: Milwaukee per scoliosi e dorso curvo,
Antigravitario tipo M.A. per dorso curvo,
Lionese classico, 3 valve, 4 valve, univalva,
Charleston, Garchois, Chéneau.

Attualmente il corsetto Che”neau copre
circa il 90 % delle prescrizioni di corsetti
per scoliosi giovanili.

Tutti i busti di nostra produzione sono
realizzati con il sistema CAD CAM che ha
sostituito completamente il sistema classi-
co della lavorazione del modello positivo
in scagliola dopo il rilevamento del calco in
gesso sul paziente. Utilizziamo attualmente
per la rilevazione dellimpronta informa-
tica un sistema ottico fisso (orten), un
sistema laser portatile (FAST SCAN RODIN
4D) e la ricostruzione virtuale su base met-
rica con software RODIN4d. Lutilizzo dei
diversi sistemi varia a secondo del tipo di

corsetto da realizzare e alle deformita del
paziente. Una volta disegnato in tre dimen-
sioni il modello lo stesso viene realizzato
con precisione millimetrica da una fresa
a controllo numerico in un tempo varia-
bile fra 15 e 25°. I risultati ottenuti in piu
di 11 anni di lavoro con questo sistema e
parecchie migliaia di corsetti prodotti sono
assolutamente ottimi nei diversi termini di
tolleranza all’ortesi, correzione dell’ortesi,
tempi e costi di produzione.

Il Professor J. Chéneau ¢ il padre di ques-
ta ortesi in continua evoluzione e migliora-
mento da piu’ di vent’anni che rappresenta
a nostro parere il miglior corsetto corret-
tivo attivo attualmente in uso al mondo. I1
corsetto Chéneau ¢ un’ortesi piuttosto dif-
ficile da realizzare data la complessita della
lavorazione del modello positivo dove tutte
le aree della superficie sono modificate in
diminuzione o in aumento. La tecnologia
CAD CAM, alla quale lavora peraltro lo stes-
so Professor Chéneau, ha contribuito a svi-
luppare e realizzare le Sue idee realizzando
una forma del modello positivo con aree di
correzione principali e secondarie, camere
di espansione e appoggi tutti calcolati con
precisione millimetrica.Si puo’ cercare di
riassumere i concetti di base della corre-
zione di questa ortesi dicendo che questa
parte dal considerare il bacino come parte
integrante della colonna su cui iniziare la
correzione con appoggi asimmetrici sul
trocantere e sul gluteo controlaterale e sot-
to la cresta iliaca. Le aree di pressione
principali sugli apici della curva lombare
e toracica agiscono a 45° in senso postero
laterale ma non meno importanti sono le
aree di compressione anteriori controlate-
rali. Grandissima importanza ha 'appoggio
sottoascellare controlaterale rispetto alla
curva toracica che nell'ultima evoluzione
non alza piu’ la spalla ma la sposta in un
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bending laterale per aumentare l'effica-
cia della correzione toracica. Le aree di
espansione sono importanti come e se non
di piu’ delle zone di spinta creando delle
ampie zone dove le porzioni di tronco del
paziente devono potersi spostare durante
la respirazione e la correzione attiva coa-
diuvata dagli esercizi di fisioterapia che ¢
sempre bene abbinare all'uso dell’ortesi. In
totale i punti e le aree di correzione in spin-
ta o espansione sono ora piu’ di 50 quindi
ben difficili da realizzare manualmente. Un
altro vantaggio del sistema di progettazi-
one e costruzione computerizzato ¢ che
c’¢ la possibilita di presentare al Medico
prescrivente una stampa del progetto del
busto per sottoporlo ad un pre - collaudo.

I corsetto viene realizzato in materiale
termoplastico lavorato sottovuoto per poter
seguire perfettamente le “strane” forme del
modello positivo. Non esiste un corsetto
con la stessa forma di un altro in quan-
to, a parte i concetti fondamentali, ogni
corsetto viene realizzato dopo un attento
studio della deformita clinica del paziente
e dei dati forniti dalle radiografie. I risultati
si ottengono con un’ortesi ben realizzata e
seguita con controlli periodici scrupolosi
sono veramente molto validi con spesso
correzioni totali in gradi del gibbo e della
rotazione. Il concetto vincente di questa
ortesi e quello finalmente di considerare
la deformita scoliotica come una deformita
sviluppata nelle tre dimensioni da correg-
gere nelle tre dimensioni. Abbiamo studi-
ato un’ulteriore evoluzione dell’ortesi, da
realizzare con nuovi materiali, con la scom-
parsa delle aree di espansione, lasciate
completamente libere e 'unione delle aree
di spinta con placche di collegamento in
carbonio o con cordonature della plastica.

BAUTECHNIKEN DES CHENEAU-
KORSETTS

Marlok Ferenc
Debrecen, Ungarn
marlok.ferenc@salus.hu

Seit zweiundzwanzig Jahren arbeite
ich als Orthopidietechniker, seit fiinfzehn
Jahren bin ich titig bei Firma Salus. Die
Korsetts werden bei uns traditionell nach
einzelnen Gipsformen hergestellt. Vor der
Gipsfornahme werden die Patienten griin-
dlich untersucht. Bei jeder Gipsfornahme
wird ein Trikotschlauch und ein einstellba-
res Gestell genutzt. Die schnelle und piincht-
liche Arbeit wird durch zweier Kollegen
gesichert. Um ein gutes Korsett zu schaffen,
konnen wir auf Rontgenaufnahmen von
verschiedenen Richtungen (ap und seitan-
sicht) nicht verzichten. Auf der ausgegosse-
nen Gipsform bilden wir - nach Chéneau-
System - Druckzonen und Hohlriume aus.
In neunzig Prozent der Fille wird eine
5 mm dicke Kunststoff benutzt. Bei der
Auslieferung der fertigen Korsetts geben
wir praktische Informationen der Tracht
bekannt.

Zu der Messung der Wirksamkeit von
Chéneau-Korsetts haben wir eine Studie
gemacht. Die Ergebnisse zeigen deutlich
das Chéneau-Korsett im Kampf gegen
Skoliose wirklich wirksam ist.

Wir denken aber, dass die Bau eines
guten Chéneau-Korsetts in der Behandlung
der Skoliose nur ein erster wichtiger Schritt
ist. Dabei ist es mindestens so bedeutend,
dass wir die Patienten zu Partnern in der
Behandlung tun. Das beste Korsett ist nutz-
los, wenn die Korsettbehandlung von den
Patienten nichtakzeptiert wird. Deshalb mei-
nen wir, dass nur die komplexe Therapie -
das Korsett, die Krankengymnastik und
psychische Hilfe zusammen - wirklich

POHYBOVE USTROJI, ro¢nik 14, 2007, ¢. 3+4 255



wirken kann. Unsere Firma verfiigt uber
einen eigenen Gymnastiksaal und stellt
Physioterapeuten an. Wir organisieren
Programme (Fasching, Ausfliige, Eislaufen).
Und an unserem Sportlager werden die-
ses Jahr schon hundert Kinder in Korsett
teilnehmen. Die Kinder werden durch das
Zusammensein gestirkt. Sie konnen fiir
einander ein Vorbild sein, sie konnen ihre
Erfahrungen austauschen, und erleben, dass
sie mit ihrer Krankheit nicht alleine sind.

Eine junge Klavierkiinstlerin, die hat
jahrelang ein Korsett getragen, und ein
junger Singer (seine Wirbelsiule wurde
mehrmals operiert) gaben letztes Jahr ein
Konzert mit groflen Erfolg fiir die Kinder,
die Korsett tragen, und ihre Eltern. Von den
Briefen der Kinder haben wir ein Buch pub-
liziert. Die Geschichten der alten Patienten
konnen den heutigen Korsett-Trigern hel-
fen. Unsere Erfahrungen haben fiir uns klar
gemacht, dass Chéneau-Korsett die wirk-
samte Orthese in der Skoliosiebehandlung
ist. An diese Stelle muss betont sein:
nur eine gute Zusammenarbeit und
Zusammendenkart von Patienten, ihre
Eltern, die Artzte, Orthopidiemechaniker,
Physioterapeuten und Psychologen kann
Erfolg bringen.

DIE ,,UBERSCHULTER“: EIN
ZUSATZ FUR DAS CHENEAU-
KORSETT ZUR VERBESSERUNG
DER WIRKSAMKEIT IN DER
BEHANDLUNG DER ZERVIKO-
THORAKALEN SKOLIOSE

Marco Pecchioli, Cesare Morandi
ISTITUTO DUCHENNE, Firenze
www.duchenne.it

Das Chéneau-Korsett hat eine Kkor-
rigierende Wirkung fiir die Skoliose
mit Scheitelwirbel Th7 oder tiefer.

Auf Verkrimmungen mit hoherem
Scheitelwirbel ist es nicht moglich, ohne
zusatzlichen Mafinahmen, wirksam Druck
auszuiiben.

Die thorakale oder auch zerviko-thora-
kale Verkrimmung ist nicht selten. Sie ist
hiufig nachweisbar als Skoliose mit drei
Krimmungen: lumbalis (oder thorako-lum-
balis), thorakal und zerviko-thorakal. In
diesen Fillen ist ein Korsett notwendig, das
gleichzeitig einen Kkorrigierenden Druck
auf die drei Verkrimmungen austibt.

Es gibt auch primire, isolierte zerviko-
-thorakale Verkriimmungen mit kompens-
atorischer Nebenkriimmung mit breitem
Winkel. In diesem Fall wire es interessant,
das Milwaukee-Korsett nicht anwenden
zu miussen, das von den Patienten und
ihren Familien schwer akzeptiert wird.
Aber die Korrektur dieser skoliotischen
Verkrimmung ist mit der CHENEAU-
Korsett schwer zu erreichen, weil es ein
fester vorderer Ansatz in der Struktur fehlt,
um einen ausreichenden Druck auf den
hoch Buckel ausiiben zu kdnnen.

Die hochthorakale und zerviko-tho-
rakale Skoliose bewirkt einen Buckel an
der hinteren Halsbasis auf der Seite der
Konvexitit der Verkrimmung und dartiber
hinaus hebt sich die Schulter auf der glei-
chen Seite und der Kopf neigt sich oft zur
Gegenseite.

Der korrigierende Druck sollte den
Buckel beheben und Hals und Kopf wieder
in eine achsgerechte Stellung bringen.

Die Korrektur des zerviko-thoraka-
len skoliotischen Winkels ist wegen der
Hohe der Verkrimmung und des Risiko,
die Wirkung des Korsetts auf die tho-
rakalen Verkrimmung zu vermindern,
problematish.

Die Modellierung und Derotation des
zerviko-thorakalen Buckels ist moglich,
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aber es ist notwendig einen festen Ansatz
zu schaffen, um einen kriftigen Druck
austben zu konnen.

Unsere vorgeschlagene Losung ist ein-
fachunddievonuns gesammelte Ergebnisse
sind zur Zeit ermutigend. Dazu muss man
sagen, dass wir die ,Uberschulter* noch
nicht einmal ein Jahr anwenden und deswe-
gen noch keine endgiiltige Bestitigungen
der Wirksamkeit unseres Vorgehens haben.
Diese Mitteilung hat das Ziel, die Kollegen
uiber unsere Vorschlag zu informieren, ihre
Meinungen zu erfragen und ihre Mitarbeit
fiir die weitere Priifung der ,Uberschulter*
zu erbitten.

Wir schlagen vor, den hinteren
Plastikteil auf der Seite der Konvexitit der
zerviko-thorakalen Verkrimmung zu ver-
lingern, nach vorne zu beugen und an der
Oberkante der subaxilliren Struktur auf
der gleiche Seite zu befestigen. Das ist unse-
re ,SOPRASPALLA“ (,Uberschulter*). Mit
diesem Zusatz ist es moglich, schlagkrif-
tig von hinten auf dem zerviko-thorakalen
Buckel zu driicken. Der dritte Angriffpunkt
ist der vordere Ansatz auf das Becken und
das ist gleichzeitig auch der Angriff fiir
den Druck auf die gleichseitige lumbale
Verkrimmung und auf die Thoraxhilfte,
die, als Folge der darunter stehende thora-
kale Verkriimmung, vorspringt.

Zusammenfassend erlangt man

- Einen Druck auf dem zerviko-thora-
kalen Buckel, z.B. auf der linke Seite
(Punkt 27)

- Einen Ansatz auf der Verlingerung der
vorderen subaxilliren Struktur auf der
gleichen Seite (Punkt 12-9)

- Einen vorderen Angriff auf die
Thoraxhilfte und/oder auf das Becken

auf der gleiche Seite (Punkt 4-20 und
Beckenangriff)

Man muss beachten, dass

- Das Plastik des Korsetts ausreichend
fest ist.

- Die ,Uberschulter in ihrem cranialen
Anteil nicht driickt und nicht zu nah
an den Hals kommt.

- Die ,Uberschulter ausreichend Platz
zum Schliisselbein frei lassen muss,
um schmerzhaften Hautirritationen zu
vermeiden.

- Die Orientierung, der ,Uberschulter®
auf der frontalen Ebene nicht hori-
zontal sondern schrig von unten nach
oben und von aufen nach hinten sein
muss, um dem Verlauf der Schulter
und des musculus trapezius zu folgen.

- Die ,Uberschulter* eine angepasste
Breite haben muss, um ausreichend
kriftig aber nicht platzraubend zu
sein.

- Die ,Uberschulter* in ihrem oberen
Teil ausreichend seitlich, ungefihr
medial von dem akromioklavikularen
Gelenk, liegen muss.

- Ubungen in hiingender Position ohne
Korsett betrieben werden missen, um
die Haltemuskulatur der Schulter zu
erhalten.

Mir wurde vorgetragen, dass das
gleiche Ergebnis mit einem Leder- oder
Aluminiumband, das die vordere und hin-
tere Oberkante des Korsetts verbindet,
erreichen werden kann. Ich bin aber mit
solchen Losungen nicht einverstanden,
weil ich die ,Uberschulter® fiir wirksamer
und praktischer halte. Das Korsett wird wie
eine Weste mit einer einzigen Schulter a.
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FUHRUNG DES
SKOLIOSEPATIENTEN UND
KONTROLLE DES KORSETTES

Dr. med. Gudrun Engels
Am Butzenweg 6, 92245 Kiimmersbruck
Praxis.Dr.med.Engels@t-online.de

Bereits bei der Erstversorgung eines
Skoliosepatienten mit einem Chéneau-
Korsett ist dem Behandler klar, dass es
sich dabei um eine jahrelange Behandlung
dreht. Durch die Verbesserung der
Wirbelsiulenkrimmung, aber auch
durch das Wachstum des Patienten, sind
Verinderungen am Korsett oft schon nach
relativ kurzer Zeit erforderlich. In Zeiten

derimmer geringeren Resourcen der gesetz-
lichen Krankenkasse ist die handwerkliche
Geschicklichkeit des Orthopidietechnikers
immer wichtiger, um die medizinischen
Forderungen des Arztes dabei zu erfiillen.

Hoher Wert ist auf genau sitzen-
de Pelotten im Scheitelpunkt der
Vorwolbungen zu legen. Ebenso wie auf
ausreichende Expansionsriume an den
Hohlwolbungen.

Die beigefiigten Aufnahmen zeigen
Moglichkeiten der Anderungen am Chéneau-
Korsett, wie sie im tiglichen Routinebetrieb
durchgefiihrt werden konnen.

The figures demonstrate the nece-
sity of deep space (5-6 cm) behind the
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back line thus allowing derotation and on hollow, concave areas of the body
expansion of hollow back. Pressures should be avoided.

1
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EXPERIENCES WITH AMC

Dr. G. Sialm and C. Sialm
gsialm@bluewin.ch

This is a short report of a child with
arthrogryposis multiplex congenita
(AMCO). The child suffers from multiple
contractures, especially the shoulders,
hips, knees and the ankles. According to
(5) multiple contractures occur one in
every 3’000 live births. The combination
of AMC and a severe scoliosis (about 57°
thoracal) is even rarer. Moreover, the
complete body was enormously rigid e.g.
the only possible movement was a su-
perficial breathing. Accordingly, sitting,
standing, walking and the possibility to
cycling was impossible. Today sitting, cyc-
ling and standing is no longer an issue
and the child is able to make up to 10’000
steps within one day (step counter) with
a walker.

mouth

elbows

shoulders

back

hips

heel and feet

260 LOCOMOTOR SYSTEM vol. 14, 2007, No. 3+4




These considerable improvements were
only possible by pursuing the black box
approach, applying the application of the
laws of nature (4) and an optimal psycho-
logical support. The black box approach
means that the influence of each therapeu-
tical change on the movements and behavi-
or of the child was carefully observed and
analyzed. The laws of nature mean to live
as naturally as possible without trying to
outsmart them (1). The conventional active
physio-, ergo- and hippotherapy (one to
two hours per day) was found to be insuf-
ficient to relax the rigidity of body and the
joints. Even completing the exercises with
the movements observed by the primates
was not able to relax better the joints and
the body. However, as soon as we changed
the nutriment from the traditional cooking
to the raw food (2) (3), the improvements
were amazing. After this change, the joints
began to release and the therapies could

be performed in a much more efficient
way. The psychological support included
especially strengthening the self-awareness
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and confidence and the encouragement to
make use of the additional freedom ena-
bled by the new movement possibilities.
The back was stabilized by therapy and by
a Chéneau brace. However, the Chéneau
braces fabricated in Switzerland exhibi-
ted several heavy deficiencies such as the
tightness, which limited the breathing of
the child and resulted in a strong swea-
ting. Furthermore, the child suffered by
different pressure points. It was surprising
that Dr. Chéneau was able to solve all these
problems instantaneously and wearing the
brace was even perceived by the child as an
improvement of the quality of live.

In summary, tremendous improve-
ments could only be achieved by perfor-
ming different kinds of active therapies
(6), changing the nutriment, strengthening

the self-awareness and confidence and
applying correctly designed braces.
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ZPRAVY ¢ NEWS

PERSPEKTIVY VEDECKOVYZKUMNE
SPOLUPRACE V EU

BARBORAKOVA H. V.

Medicinské informacni centrum pro evropské projekty
Karlovo namésti 40, 128 00 Praha 2

Tel.: 224 962 847

E-mail: micep@cuni.cz

V roce 2007 si Evropa a Evropané pfipominaji padesite vyro¢i podpisu tzv. Rimskych
smluv zaklidajicich Evropské hospodafské spolecenstvi (EHS) a Evropské spolecen-
stvi atomové energie (Euratom). Rok 2007 je pro Evropu vyznamny i tim, Ze pfechazi,
pro obdobi 2007-2013, na novou rozpoctovou perspektivu, kterd pfindsi i fadu moznosti
rozvoje mezindrodni védeckovyzkumné spoluprace. Ta je v Unii podporoviana zejména
prostfednictvim tzv. raimcovych programu pro védu a vyzkum. Prvni vyzva pro podavini
projekti do 7. raimcového programu (2007-2013), s celkovym rozpoctem cca 50 miliard
Euro, byla zvefejnéna 22. prosince 2006.

Sedmy ramcovy program se pievizné zaméfuje na Ctyfi specifické programy -
Spoluprace, Myslenky, Lidé, Kapacity. Jednou z priorit programu Spoluprace je Zdravi,
kam spadd medicinskd a zdravotnicka problematika. Novinkou je program Myslenky
s rozpoctem 7,5 miliard Euro, ktery je spravovian autonomni Evropskou vyzkumnou radou
(European Research Council). Kritériem pro vybér projektd v tomto programu je excelen-
ce projektového ziméru. Program Lidé navazuje na akce Marie Curie. Program Kapacity
se soustiedi na vybudovani evropskych vyzkumnych infrastruktur a podporu vyzkumu
malych a stfednich podniku.

Ceskd republika ma mozZnost Cerpat prostiedky i z jinych evropskych finan¢nich
mechanism napf. EUREKA, COST, Ak¢ni program Spolecenstvi v oblasti vefejného zdravi
(2003-2008), Finan¢ni mechanismus Evropského hospodaiského prostoru a Financni
mechanismus Norska. V roce 2006 se nové objevila Finan¢ni pomoc Svycarska a byly schvi-
leny nové operac¢ni programy - Operacni program Vyzkum a vyvoj pro inovace, ktery uzce
kooperuje s OP Vzdélani a konkurenceschopnost a OP podnikini a inovace.

M:CEP
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Medicinské informac¢ni centrum pro
evropské projekty za pfispéni Ufadu
vlady CR v rdmci Koncepce informovani
o evropskych zileZitostech v CR zpracova-
lo brozurku Perspektivy politiky vyzku-
mu a vyvoje EU ve zdravotnictvi, ktera
se zaméfuje na obecnou charakteristiku
politiky vyzkumu a vyvoje EU, nastifiuje
mozZnosti podpory zdravotnictvi nejen
z ramcovych programi, ale i z jinych evrop-
skych finan¢nich mechanismu. Brozurka je
dostupnd v elektronické podobé na inter-
netovych strinkich MICEPu http://www.
micep.cuni.cz nebo je mozné si ji v MICEPu
zdarma objednat.

Pracovnici Medicinského informacni-
ho centra pro evropské projekty (Medical
Information Centre for European Projects,
MICEP) radi poskytnou konzultace o moz-
nostech financovini projektovych zaméra
a projekttl. Poradenské sluzby jsou, v ramci
projektu MICEP (MSMT, UK), poskytovany
zdarma. Aktualni informace pravidelné zve-
fejiiujeme na http://www.micep.cuni.cz.
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ZPRAVY ¢ NEWS

JAKA BUDE ULOHA LEKARE V ORTOPEDICKE
PROTETICE?

K. CIZEK
Centrum technické ortopedie s.r.o.

Riegrova 3, 370 01 Ceské Budéjovice
E-mail: cto@technickaortopedie.cz

Zikony 95/2004 a 96/2004 Sb. nas postavily pfed novou skutecnost, neexistenci
nastavbového oboru ortopedicka protetika pro 1ékare, ktefi se vzdélavali v této ndstav-
bové specializaci po r. 1981 a vznik novych nelékafskych profesi: ortotika-protetika
a ortopedicko-protetického technika. U ortotika-protetika se do budoucna pfedpoklada
vysokoskolské vzdélani.

Jaky byl vyvoj oboru v minulém stoleti? V 1. poloviné€ 20. stoleti nepfesdhla vyroba orto-
pedickych protetickych pomiticek uroveil femeslné individualni malovyroby. Po druhé své-
tové valce doslo ke zdruZstevnéni vyrobct, pozdéji k vytvoreni narodniho podniku.Vyrobni
podnik vychovival jen pracovniky potfebné k plnéni vyrobnich tukolti, odborni 1ékafi, kteri
predepisovali pomucky tak svéfovali pacienta zkuSenému femeslniku, ktery nemél ani
minimdlni zdravotnické vzdélani. Takovyto pracovnik pak vybiral pomticky pro ného zna-
mého sortimentu a svych zkuSenosti. V téchto podminkach dochizelo k zaostavani vyroby
pomiicek.Tato situace méla byt feSena organizac¢ni zménou - po r. 1961 byla zaklidana kraj-
ska protetickd oddéleni pfi krajskych nemocnicich, do jejichZ ¢ela byl postaven 1ékaf orto-
ped, ktery se doskolil v ortopedické protetice. Uspéchy z provozu téchto oddéleni zilezely
hodné na piistupu jednotlivich KUNZ, fada pomicek byla stile objedndvina ve vyrobnim
zavodé a az v 80. letech minulého stoleti s postupnym rozvojem dovozu modernich tech-
nologii se vice rozsifil zdjem technickych pracovniku o aplikaci novych postupu pfi vyrobé
pomucek. Na pfelomu 80. a 90. let vznikala dokonce lizkova oddéleni zaméfena na speci-
alizovanou rehabilitaci s pomtickami. Do provozu byly uvedeny Usti nad Labem (pro tento
ucel je vyuzivino dosud) a v Ceskych Budéjovicich. Na protetickém oddéleni byl oviem
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zdravotnickym pracovnikem lékaf, zdravotni sestry a rehabilita¢ni pracovnice. Ve vyrobé
ortopedickych protetickych pomticek pracovali technici (THP) a délnici (mechanik, ban-
dazista, obuvnik). Stfedoskolaku vzdélanych v oboru byl vidy nedostatek.V prvni poloviné
devadesitych let nebyl pak problém privatizovat vyrobu individudlnich pomtcek jako
ynezdravotnickou ¢innost“ a stejné tak vznikaly firmy vyrobct pomticek podle zZivnosten-
ského zdkona. V 90. letech byly také zahdjeny rekvalifika¢ni kurzy, které mély za cil zajistit
kvalifikaci pro pracovniky s praxi na protetickém pracovisti, ale nevyucenych v oboru. Na
zacatku 21. stoleti jsme tak méli firmy vyrobct individudlnich pomucek a ordinace 1ékaft
vénujicich se této problematice. Do této situace pfisla nova legislativa v roce 2004.

Dnes samozrejmé stile pracuji lékafi ve svych ordinacich a na protetickych pracovistich
se zhotovuji na zdkladé pfedpisu lékare protézy a ortézy. Je nesporné spraivaym trendem
mit v ortopedické protetice vysokoskolsky vzdélané ortotiky-protetiky se zdravotnickym
vzdé€lanim, ktefi budou partnery ostatnich zdravotnickych pracovnika spolupracujicich
obort. Divodem je také rozvoj moznosti v technickém oSetfeni pacientd a pouZivani stile
novéjsich technologii.

S novou legislativou pfichadzi také otizky na tlohu lékare a ortotika-protetika v budouc-
nu. Bude stile pomucku predepisovat odborny lékaf? Pokud ano, jaky bude mit (v ortotice
jisté zasadni) vliv na vysledek ortoticko.protetického oSetfeni? Zméni se chovini zdravot-
nich pojistoven ve vztahu k ortopedicko-protetickému oSetfeni pacient? Jak bude dlouho
trvat nez se uplatni prvni absolventi vysokoskolského oboru v praxi? Kdo bude odpovidat
za funk¢nost individudlni pomucky a event. poskozeni pacienta? Jaka bude pravni odpo-
védnost ortotika-protetika za zhotovenou pomuicku?

Timto ¢lankem, ktery velmi stru¢né a zjednoduSené uvadi dosavadni vyvoj ortopedické
protetiky u nds, chci upozornit na budouci mozné problémy nebo potiebu organiza¢nich
zmén, které bude nutno fesit a vyvolat k témto otazkam diskusi.

MUDr. Karel Cizek
piedseda ortopedicko-protetické spol. CLS JEP
E-mail: cizek@technickaortopedie.cz

266 LOCOMOTOR SYSTEM vol. 14, 2007, No. 3+4



| PRIHLASKA
rfadného c¢lena
Spolec¢nosti pro pojivové tkané CLS JEP

| Prijmeni ........... ... ... ... ... .. Jméno ........ ..
RGO S R o .
| Datum narozeni ..................... Rodnécislo ...........................
| Adresa pracoviSte ... .. ... ...
R e R PSC D:D [D
Telefon .............................. LD o0 00000000000000000 R oo o BB o

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

| Stanovisko organizacni slozky:

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

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

| Informace uvedené na tomto formuldfi jsou pfisné diivérné a nebudou poskytnuty zZidné dalsi osobé ani organizaci.
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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 stit se ¢lenem Spolecnosti pro pojivové tkané
(SPT), ktera v roce 2004 navazala na plodnou desetiletou ¢innost Spolec¢nosti pro vyzkum
a vyuziti pojivovych tkini vedenou panem prof. MUDr. M. Adamem, DrSc. Poslinim SPT je
podpora rozvoje vyzkumu pojivovych tkani, Sifeni novych poznatku tykajicich se vSestrannych
analyz tkani z obecného pohledu, modernich klinickych pfistupt k diagnostice a 1é¢bé. Dalsim
poslanim SPT je usnadnéni stykd mezi jednotlivymi odborniky navizinim spoluprice s riznymi
védeckymi, odbornymi, vyrobnimi a farmaceutickymi spole¢nostmi.

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

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

SPT bude organizovat béhem kazdého roku alespoil dvé odborna a spolecenska setkani, kde
vedle odbornych pfinost bude kladen duraz také na spolecenské - pratelské diskuse vSech vis,
ktefi nechtéji stagnovat, a ktefi nechtéji premyslet o novych poznatcich izolované a osamocené.
Pro uhrazeni nejzikladnéjSich naklada na korespondenci se ¢leny spolecnosti, jejich informova-
nost a poradini odbornych kolokvii, symposii a spole¢enskych odbornych setkani byl stanoven
rocni ¢lensky prispévek pro aktivni kolegyné a kolegy 200 K¢ a pro studenty a du-
chodce 100 K¢.

SPTvydiva casopis Pohybové tistroji - pokroky ve vyzkumu, diagnostice a terapii, do kterého se i vy
muzete aktivné zapojit odbornymi ¢lanky, vasimi zkuSenostmi a slune¢nou pohodou. Pfedplatné
Casopisu zlstivd 240 K¢ ro¢né, pro zahrani¢ni odbératele 12 Euro.

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

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

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

Za vybor spolec¢nosti:

Doc. MUDr. Ivo Maftik, CSc. - predseda

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

Ing. Jana Zelenkova - pokladnik




INFORMATION ABOUT SOCIETY FOR CONNECTIVE
TISSUES CMA J. E. PURKYNE (SCT)

Dear Sir/Madam, dear Colleagues,

We have great pleasure to inform you about the possibility of joining the Society for
Connective Tissues (SCT) that was established in 2004 in order to continue the ten-year fruit-
ful activities of the Society for Research and Use of Connective Tissue headed by Professor M.
Adam, MD, DSc. The activities of the SCT are aimed at supporting the research development in
the field of connective tissues, the dissemination of knowledge related to the all-purpose analy-
ses of the tissues in general, and the application of the up-to-date approaches to the diagnostics
and clinical practice. Further, the SCT is determined to facilitate contacts between the respec-
tive specialists by means of collaboration with various research, professional, production and
pharmaceutical companies.

In the last few years, the scientific knowledge and the application of the latest findings in the
clinical practice have accelerated on an unprecedented scale, not only abroad, but also in this
country. This fact is closely connected with the qualitative development of the knowledge in the
non-biological sciences and in the up-to-date engineering approaches. The fact that all things
are mutually connected is becoming more and more evident. It is fairly obvious that the new
knowledge and discoveries arise on the dividing line between the different fields and disciplines
of science. In the last few decades, the human society has reached the new qualities of civiliza-
tion. This applies, in particular, for the disciplines of science and their applications; however, this
statement can hardly be used with reference to the moral and ethical aspects of the human lives.
At present, the biomedical science is a wide-ranging interdisciplinary science which, in case of
lack of cooperation with other scientific disciplines, would be condemned to stagnation. That is
the reason why the SCT is aimed at integrating the specialists both within the biomedical science
and within the engineering fields.

The priority objective of the SCT is to present the professional public and specialists involved
in the clinical practice with the latest knowledge in the field of connective tissues. The SCT is
also a civic society whose aim is to bring people close together by joining members of the clini-
cal staff, researchers and teachers including the retired ex-colleagues and, last but not least, the
undergraduates and PhD students from universities and academic establishments.

The SCT is planning to organize at least two professional and social meetings each year. Beside
the professional contribution of these meetings, emphasis will be laid on social activities - infor-
mal discussions of all those who do not want to stagnate and who do not want to acquire the new
knowledge in solitary confinement.

The annual membership fee is 200 Czech crowns for full workers, and 100 Czech
crowns for students and pensioners. This membership fee shall be used to cover the basic
costs on correspondence with the members of the Society in order to inform them about orga-
nizing colloquiums, symposiums and social meetings.

The SCT is also engaged in publishing of the interdisciplinary journal entitled Locomotor System
- Advances in Research, Diagnostics and Therapy. You are invited to contribute to the journal
writing professional articles, exchanging experience or, simply sharing your opinions. The
annual subscription is 240 Czech crowns, for foreign subscribers 12 euros (incl. ship-
ping).

Dear Colleagues, do not stand aside (suffering from terrible lack of time) and
join the professional people in the field of connective tissues to whom you undoubt-
edly belong. In this beautiful country, the sources of knowledge should be kept alive
and maintained permanently. Our role in this process is not accidental. We are much



obliged to our ancestors who had developed the qualities of proficiency in this coun-
try. Do not allow the decline of science. Do not let the programmed indifference
arising from lack of professionalism, enviousness, and pathological promotion of
economic and power interests manipulate us.

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

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

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

Jana Zelenkova, Eng. - treasurer
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ZPRAVY ¢ NEWS

ZIVOTNI JUBILEA
ANNIVERSARIES

As. PROFESOR DR. JAcQUEs CHENEAU - osmdesatilety

Jacques Chéneau se narodil v Tunisu
14. kvétna 1927. Medicinu studoval v Lyo-
nu a pozdéji v Toulouse v letech 1946-51.
V roce 1953 se prihldsil do vojenské aka-
demie v PafiZi a po kratkém vycviku se
stal 1ékafem francouzskych paraSutisti ve
Vietnamu. V roce 1954 byl vazné zranén
a od ledna do zifi véznén ve Vietnamu. Po
navratu z valky v roce 1955 pracoval jako
lékaf v Toulouse, kde v roce 1962 ziskal
certifikit pro rentgenologii. V roce 1964
ziskal certifikit ze sportovni mediciny.
V roce 1968 puisobil jako asistent v nemoc-
nici v Gaillac a Toulouse. V roce 1974 se
stal specialistou v rehabilitaci. V roce 1986
pracoval jako asistent na klinice pro tézké
deformity patefe v Bad Wildungenu v N¢-
mecku. Od roku 1987 az dosud pusobi jako
spojovaci ¢lainek mezi universitami, klinika-
mi a ortopedicko-protetickymi pracovisti
na celém svété.

S profesorem Chéneau spolupracujeme od roku 1998, kdy byl poprvé na pracovni
navstévé v Praze. Své Zivotni zkuSenosti publikoval v nékolika pfispévcich v casopisu
Pohybové ustroji a zahy se stal ¢clenem redakcni rady casopisu. Pfi vSech svych navstévach
v Praze osobné asistoval pfi tvarovani pozitivnich modela ¢eskych déti s deformitami pite-
fe na ortoticko-protetickém pracovisti Ortotika s.r.0. zprvu v Truhlaiské ulici v Praze 1, poz-
déji po prestéhovini Ortotiky i v Praze Motole. V roce 2001 se aktivné zucastnil Symposia
“Locomotor System Disorders - biomechanical aspects of the treatment in childhood”,
které se konalo v Lékarském domé v Praze. O dva roky pozdéji se opét aktivné zucastnil
Mezinarodniho antropologického kongresu “Anthropology and Society”, ktery se konal
v Praze a Humpolci v roce 2003. Ve stejném roce byl ucastnikem The 4™ Prague-Sydney
Symposia “Diagnostics and Conservative Treatmnet of Congenital and Acquired Locomotor
Apparatus Defects”. V roce 2006 jsme pana profesora uvitali na The 7™ Prague-Sydney-
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Lublin Symposiu v Praze, kde byl jmenovin cestnym ¢lenem Spole¢nosti pro pojivové tkiné
Ceské lékaiské spolecnosti J.E. Purkyné. Dalsi nase setkdni bylo v Lublinu pfi prileZitosti
Lublin-Praha-Sydney-Toulouse symposia v dubnu 2007, které velmi zdafile zorganizoval
pan professor Tomasz Karski, M.D., PhD a o 1 mésic pozdéji jsme se sesli v Regensburgu pfi
oslavé jeho 80. narozenin. Pfi této prileZitosti byl profesor Jacques Chéneau ocenén medaili
za zasluhy o rozvoj védy, kterou mu udélila Spolecnost pro pojivové tkané Ceské lékaiské
spolecnosti J.E. Purkyné.

Clenové Spolecnosti pro pojivové tkané CLS JEP a redakcni rady casopisu Pohybové
astroji preji jubilantovi zdravi, spokojenost a dostatek sil, aby dale mohl pfedavat své Zivotni
zkuSenosti mlads$im kolegtim.

Pro zahranic¢ni ¢tendfe je uverejnéna autobiografie profesora Dr. Jacquese Chéneau.

Autobiography

I was born in Tunis, May 14, 1927. My father was teaching English and Arabian in the
grammar school. My mother Appolline born Isanove was bringing up their three children
(They were later five).

During the following removals, I learned in the public school of Versailles, then in the
high school of Toulouse. My father being dead in 1942 and my mother being ill and lying
in bed during many years, the family remained without the slightest income. The oldest
children worked and financially helped the younger ones. So I continued to study, first to
get baccalaureate, July 11 1945, then to prepare medicine. At the same time, I worked in
Restaurants and did other humble works. Then I signed a contract with the French army.
The French state should pay for me medical studies, and I promised to work as a military
doctor during at least ten years. I got the title of medical doctor July 3, 1952. During my
studies, I had been trained as a paratrooper.

After having got my medical title, according to my contract, and after a special military
medical training in Paris, I immediately was sent to Viet Nam. There, was worsening more
and more a war. There I served as a doctor in a Vietnamese battalion of the newly indepen-
dent Vietnam headed by Emperor Bao Dai helped by France. Against us were the partisans of
the China supported Ho Chi Minh. I jumped November 20" 1953 on Dien Bien Phu which
we were conquering. A month later, Dien Bien Phu being quiet at this time, I was sent into
the neighbouring country named Lao, which was being invaded by Vietnamese divisions, and
with which France had an alliance. There, isolated among the 3rd battalion of 600 Vietnamese
paratroopers, we were attacked by a whole division, some 12000 men. I was severely injured
by two bullets and brought on men’s back along some 300, perhaps 400 miles in jungle
towards prisoner camps. After the war, I took part of a routine exchange of prisoners

Back in France, my wounds were deemed incurable, I was liberated from my contract
and I went out of the army, as a civilian medical doctor. I continued to learn, first radiolo-
gy: Interested to rehabilitation by my wound, I intended to do rehabilitation, field which
was occupied at this time by radiologists. Then I got the certificate of studies for sport
medicine. In the late sixties, rehabilitation was recognized as an autonomous field, and
I continued to practice only in this field.
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The 4™ Prague-Sydney Symposia “Diagnostics International Scientific Symposium to Honour

and Conservative Treatmnet of Congenital for the 80™ Birthday of Prof. Dr. Jacques
and Acquired Locomotor Apparatus Defects”, Chéneau, May 11-13, 2007, Regensburg. Jacques
Lékafsky dum Praha, 2003. Profesor Jacques Chéneau se svou dcerou Francois.

Chéneau vlevo, smérem doprava profesofi
Kazimierz Kozlowski, Tomasz Karski, Ivo Marik.

1961, Professor Gaubert asked me to help him to build plaster casts according to Abbott
for scoliosis patients. This technique gave not satisfaction, so that I began building “Abbott
casts” made with polyester and fibre-glass. This material tended to replace plaster at this
time. I did those essays for my private patients, not in hospital. I took all the charge of the
costs of material and of the work, which were many times higher than the money which
was repaid by the insurance company. In the year 1976, Professor Matthiass in Munster,
Germany, was interested by my works. He proposed polyethylene as a basic material, and
published results in 1979 in Bratislava. With a great modesty, he gave to the brace my name.
There was a great and immediate world success, which never decreased. Since that time,
I always have bettered the techniques, thus eliminating problems one by one.

In the year 1985, I moved towards Germany, in the well known Centre for Scoliosis
directed by Doctor Zielke. Back to France, 1987, I became retired in order to do only work-
shops all over many parts of the world.

Books published

Cheneau brace, 1984; German, three editions 1986, 1994 and 1997; translated into
12 languages or more; French, 1994; Spanish, 1998. Numerous papers in many languages
(French, German, English, Russian, Spanish) in the world press. Website in five languages.
http://cheneau.info

Awards
Officer of Legion d’honneur; war cross; medal of wounded soldiers; medal of

Vietnamese souvenir; fighter cross. Honorary membership of the Society for Connetive
Tissues, Czech Medical Association J. E. Purkyné.
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SMERNICE AUTORUM

TEMATIKA PRISPEVKU

K uvefejnéni v casopise Pohybové
astroji se prijimaji rukopisy praci z oblas-
ti pohybového ustroji clovéka, které se
tykaji predevsim funkce, fyziologického
i patologického stavu kosterniho a svalo-
vého systému na vSech arovnich pozni-
ni, diagnostickych metod, ortopedickych
a traumatologickych problémit, pfislusné
rehabilitace a lécebné i preventivni péce.
Pfedmétem zdjmu jsou tymové prace z obo-
ru détské ortopedie a osteologie, dile pro-
blémy z oboru biomechaniky, patobiome-
chaniky a bioreologie. Casopis md zijem
otiskovat ¢lanky kvalitni, vysoké odborné
arovné, které pfinaseji néco nového a jsou
zajimavé z hlediska aplikaci a nebyly dosud
nikde uvefrejnény s vyjimkou ve zkracené
formé.

Redakce pfijimd ptvodni price a ka-
suistiky, souborné c¢linky, které informuji
o soucasném stavu v pfislusnych oblastech
souvisicich s pohybovym tstrojim a abstrak-
ty pfispévku z narodnich a mezinirodnich
konferenci, vénovanych hlavné pohybo-
vému ustroji. Pivodni priace a kasuistiky
doporucuje publikovat v anglickém jazyce.
Rukopisy jsou posuzoviny dvéma (nékdy
i tfemi) oponenty redakcni rady.

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

UPRAVA RUKOPISU

Rukopis se piSe v textovém editoru ve
formatu doc, rtf. Na pfilozeném vytisku
vyznacte zafazeni obrazka a tabulek do
textu.

Na titulni strané uvedte nizev ¢lanku
pod nim jméno autora, pfipadné autorq,
ufedni ndzev jejich pracovisté a konecné
adresu prvniho autora. U ¢eskych rukopist
uvadéjte ndzev Clinku a pracovisté také
v angli¢tiné. Na dalsi strané uvedte strucny
souhrn (do 100 slov), ktery ma informovat
o cilech, metodach, vysledcich a zivérech
prace, doplnény prekladem do anglictiny.
Za nim pfipojte nejvyse Sest klicovych slov
v Cestiné resp. anglictiné.

Vlastni text je u ptivodnich praci obvyk-
le rozdélen na uvod, material a metodiku,
vysledky, diskusi, zavér a pfipadné podé-
kovani. Souborné referity, diskuse, zpra-
vy z konferenci apod. jsou bez souhrnu
a jejich clenéni je dino charakterem sdé-
leni. Pfed zacitky jednotlivych odstavcta
vynechavejte pét volnych mezer. Jednotlivé
odstavce by mély mit alespon Ctyfi strojové
fadky. Slova, kterd maji byt vytisténa prolo-
Zené podtrhnéte prerusovanou ¢arou nebo
uvadéjte v prolozené upravé.

TABULKY A OBRAZKY

Tabulky predklddejte kazdou na zvlast-
nim listé s pfislusnym oznacenim nahofe.
Obrazky kreslete ¢ernou tusi (fixem) na
pauzovaci papir. Fotografie musi byt profe-
siondlni kvality. Vyobrazeni se ¢isluji v po-
fadi, v jakém jdou za sebou v ndsledujim
v textu. Na levé strané rukopisu vyznacujte
jejich pfedpoklidané umisténi v tiSténém
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textu. Na zadni strané dole uvedte cislo,
jméno autora a jasné oznaceni, kde bude
horni a dolni ¢ast obrazku. Texty k obraz-
kiim se pisi na zvlastni list. U ¢eskych ruko-
pist uvadéjte texty k obrazktim i v anglicti-
né. Vitanou pomoci jsou obrazky kvalitné
naskenované (rozliSeni 300 dpi) a uloZené
jako typ TIFF File (*.tif) nebo JPEG Bitmap
File (*.jpg) na CD-R, ktery bude vriacen
autorovi, tabulky, grafy ulozené ve forma-
tech Microsoft Excell (*.xIs) nebo jako vek-
torové obrazky ve formatech (*.eps, *.cdr,
pfip. Autocadové *.dwg nebo *.dxf).

LITERATURA

Seznam odkaz(i na literaturu se pfi-
poji v abecednim pofadi na konci textu.
Odvolani na literaturu uvadéjte ve vlastnim
textu pfislusnymi Cisly v zavorkich Q.

V seznamu citované literatury uva-
déjte udaje o knihdch v poradi: pfijmeni
a inicidly prvnich tfi autort s pfipadnym
dodatkem ,et al.“, ndzev knihy, poradi vyda-
ni, misto vyddni, nakladatel, rok vydani,
pocet stran: Frost H. M.: The Laws of Bone
Structure. 4 ed. Springfield: C.C.Thomas,
1964, 167 s.

Casopiseckou literaturu uvidéjte timto
zptisobem: pfijmeni a inicidly prvnich tii
autoru (u vice autorti piSte za jménem tfe-
tiho autora et al.), nazev ¢lanku, nazev ¢aso-
pisu nebo jeho uznivani zkratka, rocnik,
rok vydani, ¢islo, strany: Sobotka Z., Mafik
L: Remodelation and Regeneration of Bone
Tissue at some Bone Dysplasias. Pohybové
astroji, 2, 1995, €. 1, s. 15-24.

Prispévky ve sbornicich (v knize) se
uvadéji v pofadi: pfijmeni a inicidly prv-
nich tiff autort, nazev ¢lanku, editor, nizev
sborniku, dil, misto, nakladatelstvi a rok
vydani, strany ve sborniku (knize): Mafik I,

Kuklik M., Brtizek J.: Evaluation of growth
and development in bone dysplasias. In:
Hajni§ K.: ed. Growth and Ontogenetic
Development in Man. Prague: Charles
University, 1986, s. 391-403.

KOREKTURY

Redakce povazuje dodany rukopis za
konecné znéni prace. VEtsi zmény pii korek-
turdch nejsou pfipustné. Prosime abyste
peclivé zkontrolovali text, tabulky a legen-
dy k obriazkiim. Pro zkrdceni publikacni
Ihity tiskdrny je moZno pfipojit prohlasent,
Ze autor netrva na autorské korektufe.

ADRESA PRO ZASILANI
PRISPEVKU

Rukopisy zasilejte na adresu:

Doc. MUDr. Ivo Marik, Csc.
Ambulatni centrum pro vady
pohybového aparitu

Olsanska 7, 130 00 Praha 3

Tel./fax: (+420) 222 582 214
e-mail: ambul_centrum@volny.cz

Jeden vytisk ¢asopisu Pohybové ustroji
bude zaslin bezplatné prvnimu autorovi
pfispévku. Dalsi Casopisy je mozno objed-
nat u vydavatele.

Adresa:

Ambulantni centrum pro vady
pohybového aparitu

Olsanska 7, 130 00 Praha 3

Tel./fax: (+420) 222 582 214
e-mail: ambul_centrum@volny.cz
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INSTRUCTIONS FOR AUTHORS

SUBJECT MATTER
OF CONTRIBUTIONS

The journal Locomotor System will pub-
lish the papers from the field of locomotor
apparatus of man which are above all con-
cerned with the function, physiological
and pathological state of the skeletal and
muscular system on all levels of knowledge,
diagnostical methods, orthopaedic and
traumatological problems, rehabilitation as
well as the medical treatment and preven-
tive care of skeletal diseases. The object
of interest are interdisciplinary papers of
paediatric orthopaedics and osteology,
further object of interest are problems
of biomechanics, pathobiomechanics and
biorheology. The journal will accept the
original papers of high professional level
which were not published elsewhere with
exception of those which appeared in an
abbreviated form.

The editorial board will also accept
the review articles, case reports and abs-
tracts of contributions presented at nati-
onal and international meetings devoted
largely to locomotor system. The papers
published in the journal are excerpted in
EMBASE / Excerpta Medica.

MANUSCRIPT
REQUIREMENTS

Manuscripts should be submitted in
original (we recommend to the authors to
keep one copy for eventual corrections),
printed double-spaced on one side of the
page of size A4 with wide margins. The
contributions (including Illustrations and

Tables) has to be submitted in the well-
-known computer programs on disk.

While no maximum length of contribu-
tions is prescripted, the authors are encou-
raged to write concisely. The first page
of paper should be headed by the title
followed by the name(s) of author(s) and
his/her (their) affiliations. Furthermore,
the address of the author should be indica-
ted who is to receive correspondence and
proofs for correction. Papers are reviewed
by two (and/or three) opponents.

The second page should contain a short
abstract about 100 words followed by the
key words no more than 6. The proper text
of original paper is laid out into introdu-
ction, material and methods, results, dis-
cussion and if need be acknowledgement.
The reviews, discussions and news from
conferences are without summaries and
their lay-out depends on the character of
communication. The paragraphs should
begin five free spaces from the left margin
and contain at least four rows.

ILLUSTRATIONS AND
TABLES

Authors should supply illustrations and
tables on separate sheets but indicate the
desired location in the text. The figures
should include the relevant details and be
produced on a laser printer or professio-
nally drawn in black ink on transparent or
plain white paper. Drawings should be in
the final size required and lettering must
be clear and sufficiently large to permit the
necessary reduction of size. Photographs
must be of high professional quality. Figure
legends should be provided for all illustra-
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tions on a separate page and grouped in
numerical order of appearance. On the
back of figures, their number and name of
the author should be indicated.

REFERENCES

References must be presented in a nu-
merical style. They should be quoted in
the text in parantheses, i.e. (1), (2), (3, 4),
etc. and grouped at the end of the paper in
alphabetical order.

The references of books should con-
tain the names and initials of the first
three authors, with eventual supplement
set al“ title of book, number of edition,
place of publishing, name of publisher,
year of appearance and number of pages,
for instance: Frost H. M.: The Laws of Bone
Structure. 4. ed. Springfield: Thomas C. C,,
1964, 167 p.

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

The references of papers published in
special volumes (in abook) should be arran-
ged in the following order: names and initi-
als of the first three authors, title of paper,
editor(s), title of special volume (a book),
place of publication, publisher, year of
publication, first and last page numbers,
for instance: Maiik I., Kuklik M., Bruiizek J.:
Evaluation of growth and development in
bone dysplasias. In: Hajni$ K.: ed. Growth

and Ontogenetic Development in Man.
Prague: Charles University, 1986:391-403.

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

Assoc. Prof. Ivo Marik, M.D., Ph.D.
Ambulant Centre for Defects of
Locomotor Apparatus

Olsanska 7

130 00 Prague 3

Czech Republic

Phone/fax: (+420) 222 582 214
e-mail: ambul_centrum@volny.cz

One journal Locomotor System will be
supplied free of charge to the first named
author. Additional journals may be ordered
from the publishers at time of acceptance.

Address:

Ambulant Centre for Defects of
Locomotor Apparatus

Olsanska 7

130 00 Prague 3

Czech Republic

e-mail: ambul_centrum@volny.cz
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Osteologicka Akademie CLS JEP Zlin

Obecné prospésna spole¢nost

Osteologicka Akademie CLS JEP Zlin (OAZ) je spole¢nost pti predsednictvu CLS JEP, jejimz
cilem je koordinace vyuky metabolickych onemocnéni skeletu ve spolupraci s ostatnimi pracovnimi
skupinami CLS a SMOSu. Pro tento el vytvéii klastrové skupiny pro jednotlivé problematiky.

Diky stavajicim praktickym moznostem (nejvétsi skupiny pacientti v CR, klinické ambulance,
laboratorni a instrumentalni diagnostika) vytvaii integralni potencial, ktery dava podminky pro
dosazeni nejvys$si mozné produktivity a efektivnosti lékarského a védeckého pozndani v oblasti
metabolickych onemocnéni skeletu s postupnou aplikaci na pacienta.

Tato klastrova organizace bude mit nasledujici pf¥inosy:

1. Pro pacienty
Budou obezndmeni s optimalnim algoritmem prevence, resp. 1é¢by onemocnéni. Na zakladé téchto
znalosti mohou spolupracovat s oetfujicim tymem.

2. Pro lékate
Bude mistem a instituci, kde bude vy3e zminény cil koordinovan. Moznost ménlivosti sloZeni clusteru
bude davat prostor pro nestandardni postupy, které budou ovéteny na modelech i v praxi. Vystupem
budou konkrétni zavéry jako podklad pro prakticky postup smérem k pacientovi, k Ministerstvu
zdravotnictvi CR a zdravotnim pojistovnam. Budou vytvafeny optimalizované modely lé¢by, které
budou diky klastrovému uspoiradani obsahovat zavéry i z jinych oborti (napi. dietetologie, gastro-
enterologie, onkologie, etc.).

Tento koncept umoznuje dosazeni optimalizace medicinské i ekonomické.

3. Pro CSLJEP
Spole¢nost muize na modelu klastrové optimalizace ovéfit feeni slozitych mezioborovych medicin-
skych problematik — vyplyvé to z organizaéni struktury klastru, jeji variability a rychlé schopnosti
reakce v daném medicinském oboru.

4. Pro CR
Vznikne optimalizovana organiza¢ni struktura pro mezioborové problematiky, kde se prolina rovina
akademicka, rovina soukromé mediciny, statni zpravy a pojistoven. Organiza¢ni schéma managementu
umo?ni maximalné optimalizovanou reakci na zmény v diagnostice, prevenci a 1é¢bé v CR pro danou
oblast mediciny. Miize poslouzit jako model pruzného fe$eni slozitych medicinskych mezioborovych
problémil bez ekonomickych ztrat.

Organiza¢ni struktura i ekonomicka pravidla Osteologické Akademie Zlin budou plné v souladu
s praktiky CSL JEP a jejim etickym kodexem.

Osteologicka akademie Zlin, MEDIEKOS Labor, s.r.0., Tf. T. Bati 3910, 760 01 Zlin
Pavel Novosad, E-mail: novosad@avonet.cz
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Osteologic Academy of the Czech Medical Society
of Jan Evangelista Purkyne in Zlin

Non-profit organization

The Osteologic Academy of Zlin (OAZ) established by the Czech Medical Society of Jan Evangelista
Purkyne (CMS JEP) is an institution reporting to the board of directors of CMS JEP. The goal of OAZ
is to coordinate the education in the field of metabolic skeletal diseases and collaborate with other
departments of the Czech Medical Society and the Society for Metabolic Skeletal Diseases. OAZ creates
clusters to address several problem areas.

Having the greatest number of patients in the Czech Republic, outpatient departments, laboratories,
and instrumental diagnostics OAZ represents an integral potential enabling to achieve significant
advancements resulting in a higher effectiveness and productivity of applied medical and scientific
knowledge in the field of the metabolic skeletal diseases.

This cluster organization brings the following benefits:

1. For patients
They will learn correct procedures and optimal ways of preventive care, i.e., the treatment of their
diseases. This improves patient’s cooperation with their physicians.

2. For physicians
OAZ will coordinate the aforementioned goals. The possibility to adjust the composition of the
cluster will allow for non-standard procedures that will be verified using models and in practice.
Specific conclusions will serve as a basis for practical treatments of patients and for collaboration
with the Ministry of Health of the Czech Republic and insurance companies. Optimized methods of
treatment will be created and due to the cluster organization they will also include considerations and
recommendations from other related specializations (for instance from dietetology, gastroenterology,
oncology, etc.).

Such approach enables not only a medical but also overall economic effectiveness.

3. For CMS JEP
The organization will be able to validate solutions for complex interdisciplinary medical issues using
the cluster optimization model. Cluster organization structure has a build-in flexibility and ability to
react quickly in a given medical field.

4. For the Czech Republic
An effective organizational structure will be created to address interdisciplinary matters where the
academiclevel, the private medical sector, the nation sector, and the insurance companies will cooperate
and influence each other. Such management provides for optimized reaction to changes in diagnostics
and recommended preventive care in the Czech Republic. This approach may serve as a model for
a solution of really complex interdisciplinary medical issues while preventing economic losses.

The organization structure and the economic rules of the Osteologic Academy of Zlin will fully
comply with regulations of CMS JEP and its ethical code.

v

N

Osteologic Academy Zlin, MEDIEKOS Labor, s.r.0., Tr. T. Bati 3910, 760 01 Zlin, Czech Republic
Pavel Novosad, E-mail: novosad@avonet.cz
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The Utah Paradigm
of Skeletal Physiology

Volume |1
Bone and Bones and Associated Problems

Chapter 1: Introduction and format. Preamble; scientific, clinical and communication challenges; self test;
fundamental idea; the book’s format

Chapter 2. Wolff's law and related matters. The past, present and future.

Chapter 3: Bone modeling. Bone architecture, mechanical functions and effects, gains, conservation, |O-bio-
mechanics. The three-way rule. Bone development, adaptations and functions; baseline conditions; s-
train histories; modeling drifts; macromodeling, minimodeling, micromodeling; mechanical usage ef-
fects; role of muscle strength; six principal adaptations; special features; a modeling analogy; modeling
functions and rules; set points; chondral modeling barrier; overshoot; other matters.

Chapter 4: Bone remodeling. Architecture, turnover, mechanical functions and effects. Bone "mass" and
strength, conservation, losses, 10-biomechanics. The four-way rule. Observations; the remodeling
BMU; rho; marrow mediator mechanism; remodeling space; cement lines; mechanical effects; thresh-
olds; disuse patterns; a remodeling analogy; remodeling functions and rules; feedback loops; transient
and steady states; set points; adaptational slowdown; other matters.

Chapter 5: The skeleton’s mechanical usage windows. Mechanical usage, strains, microdamage; biologic
mechanisms; yardstick; disuse, adapted, mild overload and pathologic windows; bone strength; strength-
safety factor; fatigue life; thresholds; variability; chronic states.

Chapter 6: lllustrative clinical problems (that involve the 1O-biomechanics of bone). Design of endopros-
theses; drugs, genetics and set points; stress fractures; osteomalacias and fatigue fractures; skeletal in-
cluding bone pain; autocorrection of malunions; aseptic necrosis of the femoral head; homeostasis; the
mechanostat; definitions of physiologic osteopenias and true osteoporoses; restoring bone to osteopenic
skeletons; some clinical situations explained by the Utah paradigm; humoral and genetic effects; mini-
mizing fatigue damage; brief recapitulation.

Volume I
Fibrous (Collagenous) Tissues, Cartilage,
Synovial Joints and Associated Problems

Chapter 1: Introduction. Three lives of skeletons; basic functions; the Utah paradigm’s index and organiza-
tion functions; a self test; the book’s organization.

Chapter 2: Some tissue-level fibrous (collagenous) tissue physiology. tendon, ligament, fascia, connective tis-
sue, io-biomechanics. Observations; major functions; general 10-biomechanical relation; scar and ma-
ture tissue; baseline conditions; mechanical usage history; end, muscle and creep growth in length; di-
ametric modeling; set points; the fibron; tension transfer fan-out; disuse-mode remodeling; turnover;
creep; clinical implications; regional acceleratory phenomenon; microdamage detection, repair, bal-
ance and pain; overuse syndromes; mechanical usage rules; ultimate control; adaptational slowdown
or lag; other things.

Chapter 3: Some tissue-level cartilage physiology. Growth plates, joint cartilage, limb alignment, ligament-
tendon attachments, io-biomechanics. General functions; growth-modeling distinction; baseline con-
ditions; loading history; chondral growth-force response curve; joint alignment; limb length errors; ball
and socket ankle; hip dysplasia; epiphyseal height; joint surface congruence; perichondral ring roles; at-
tachments of tendon, ligament and fascia to bone; joint size; Sharpey’s fibers; cartilage-bone relation-
ship; other things.

Chapter 4: Synovial joints: some principles of design, function, architecture and 10-biomechanics. Obser-
vations; primary purpose of joints; plan of synovial joints; baseline conditions; building materials; de-
sign considerations; momentarily loaded area; the MESm criterion; loading history; diametric growth;
joint shape, curvature and congruence; stiffness adaptations; menisci; alignment adaptations; other mat-
ters; cartilage and bone maintenance; adaptational slowdown or lag;

Chapter 5: Some io-biomechanical causes of arthroses. (osteoarthritis, degenerative joint disease). Defini-
tion of arthroses; aging and time; obesity; joint malalignments; subchondral bone stiffness; role of a menis-
cus; high spots; underloading; true overloads; relative underloads; maintenance failures; mechanical us-
age windows; comments; lead times (sigmas); set points.

Chapter 6: lllustrative clinical problems. (that involve the 1O-biomechanics of fibrous tissue and cartilage).
Pes planus; obesity and arthroses; sports medicine; arachnodactyly; chondrodystrophies; trigger finger;
osteochondritis dissecans; hallux rigidus; slipped capital femoral epiphysis; lateral patellar facet syndrome;
long bone torsions; the paradigm’s domain; relative roles of mechanical and nonmechanical influences;
more on joint alignment; roles of humoral agents and genes; pseudarthrosis of the tibia; the frozen shoul-
der syndrome; ligament healing; more on fatigue damage; more about the mechanostats; recapitula-
tion; conclusion.
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HAROLD M. FROST,
M.D., D.Sc. (Hon)

Surgeon, Clinician, Investigator,
Theoretician and Teacher

he International Society of Musculoskeletal and Neuronal Interactions
was most fortunate to be able to publish these 2 volumes entitled "The U-
tah Paradigm of Skeletal Physiology" by Harold M. Frost, a founding
member and Honorary President of the Society at the time of his passing.
Harold M. Frost, M.D., D.Sc.(Hon)called himself a Feisty, Eccentric, Old Dinosaur
(F.E.O.D.). He was that except not old in mind. He never lost his lust for science.
He was a smart orthopaedic surgeon with hobby of "corresponding and jawbon-
ing with clinical and research scientists regarding skeletal science, medicine and
surgery".
In these two volumes entitled "The Utah Paradigm of Skeletal Physiology",
"Vol I: Bone and Bones and Associated Problems" and Vol II: Fibrous (Col-
lagenous) Tissues, Cartilage, Synovial Joints and Associated Problems",
Harold has documented his current understanding of skeletal physiology from his
half century journey. The volumes should be a concern to all who manage, s-
tudy and/or teach skeletal and related problems in clinical, laboratory, class-
room and other settings and all who support the involved research and edu-
cation: anatomists, anthropologists, biochemists, biomechanicians, cardiologists,
coaches, trainers, dentists, endocrinologists, engineers, experimentalists, gas-
troenterologists, urologists, histologists, metabolic bone disease authorities, ma-
terials scientists, neurologists, nurses, orthodontists, oral surgeons, orthopaedic
surgeons, their residents and professors, paleontologists, pathologists (experi-
mental, forensic and clinical), pediatricians, phychiatrists, physical therapists, phys-
iologists, pediatric and plastic surgeons, pulmonary disease specialists, radiologists,
rehabilitation specialists, rheumatologists, space and sports medicine people, spe-
cial forces people and veterinarians, belly, chest, ear-nose-throat, ophthalmologic
and vascular surgeons, neurosurgeons; plus those who design, manufacture and
market devices, instruments, materials and supplies for such people; and
those who do skeletally-oriented research in the above areas (principal in-
vestigators, research associates, post-doctoral fellows, graduate students,
etc).
It should be required reading (or study) for those above. | recommend it
strongly, for it will pave the way for all to fill in the blanks and accelerate
our understanding of skeletal physiology.
Webster S. S. Jee, Ph.D.
Professor of Anatomy
Co-Editor-in Chief of the Journal of
Musculoskeletal and Neuronal Interactions

A Founding Member of the International Society
of Musculoskeletal and Neuronal Interactions

Acquire both
volumes now!
at a cost of

(plus shipping expenses)

Please place your orders
to ISMNI by e-mail: info@ismni.org

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

- protézy dolnich a hornich koncetin Provozni doba

- koncetinové a trupové ortézy Po: 7.00 - 15.00
- mékké bandaze Ut: 7.00 - 15.00
- ortopedicka a dia obuv St: 7.00 - 16.00
- ortopedické vlozky Ct: 7.00-15.00
- ortopedické Upravy obuvi Pa: 7.00 - 14.00

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

Firma nabizi nasledujici sluzby:




1O, OSTRAVA

HANMDICAPF CONSEIL

TECHNICKA ORTOPEDIE OSTRAVA - PROTEOR spol. s r.o.

ZAJISTUJE
vyrobu individuélnich protetickych pomdcek v celé 3ifi ortopedické protetiky
odbornou lékafskou ortopedicko-protetickou pééi
informaéni servis pro odbornou vefejnost
néslednou pééi pro klienty (socidIni poradenstvi, architektonické Feseni bariér)

NA NASICH PRACOVISTICH V OSTRAVE A OLOMOUCI PROVOZUJEME
skoliotickou poradnu

poradnu pro |é&bu syndromu diabetické nohy

FCP ortézy - Fibre de carbone PROTEOR

ORTEZY NOVE GENERACE
individudlné zhotovené uhlikové ortézy nahrazujici t823i koncetinové pfistroje
vhodné u pacientd s chabou parézou dolnich kongetin a instabilitou kloubd

PRACOVISTE OSTRAVA
U Parku 2, 702 00 Ostrava 1, telefon: 596 139 295, 596 139 297, fax: 596 139 264
e-mail: ostrava@too.cz, http://www.too.cz

PRACOVISTE OLOMOUC
Mosnerova 1, 779 00 Olomouc, telefon/fax: 585 414 776, 585 414 823
k e-mail: olomouc@too.cz, http://www.too.cz j
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Prvni bisfosfond,
na ktery staci myslet pouze iednou mesicne

Bonviva

Je jenom jedna

Driitel registraéniho rozhodnutic Roche Registration Ltd., Welwyn Garden City, Velkd Britdnie. Registraéni &sla:
EU/1,/03,/265,/003, EU/1,/03,/265/004. Ucinna latka: Acidum ibandronicum 150 mg ut Natrii ibandronas monohydricus 168,75 mg.
Indikace: Létha osteopordzy u 7en po menopauze se zvjSenym rizikem zlomenin. Bylo prokdzdno snizen rizika zlomenin obratld, Gcinnost
na zlomeniny krcku proximélniho femuru nebyla stanovena. Kontraindikace: Hypokalcémie, hypersenzitivita na ibandronovou kyselinu
nebo na kteroukoli pomocnou ldtku. Déavkovani a zpdsob poddvani: K perordlnimu poddni. Doporucend ddvka je jedna 150mg fableta
jednou mésicng. Tableta by méla byt uZita kaZdy mésic ve stejny kalenddfni den. ZvlaStni upozornéni: Pied zahdjenim Iéchy pipravkem
musi byt upravena hypokalcémie. Stejné by mély byt léceny jiné poruchy kostniho a minerdlniho metabolismu. U viech pacientek je doleZity
dostatecny prijem vdpniku a vitaminu D. UZivani bisfosfondt mdZe byt spojeno s dysfagii, vznikem ezofagitidy a jicnowych nebo Zaludetnich vie-
do. Zysend opatrost pii soucasném uZivani s NSAIDS. Piipravek neni doporucovdn u pacientek s hodnotami dearance kreatininu pod 30 ml/min.
U nékterych pacientek (vétSinou onkologickjch) lé¢enych bisfosfondty byla hldsena osteonekréza elisti. Téhotenstvi a laktace: Piipravek
by nemél byt poddvan behem téhotenstvi a kojeni. Klinicky vyznamné interakce: Interakce s potravou: Pacientky by mély pred uZitim
pripravky: Pacientky by nemély uZit jiny perordini lécivy piipravek alespofi 6 hodin pred a 1 hodinu po uitf piipravku. Nebyly prokdzdny interakce
s tamoxifenem nebo hormondinf substitucnt terapif (estrogeny). Pfi podani pfpravku soucasné s H2 blokdtory nebo jinymi aktivnimi ldtkami
vySujicimi pH Zaludku je nutnd dprava dévkovani. Klinicky vyznamné neiddouci oéinky: Casté nezddouci tcinky lécivého pripravku
(>1/100, 1/10), které byly zaznamendny ve studiich a jejichz wyskyt miZe dle zkousejicich souviset s léchou piipravkem: dyspepsie, nausea,
bolest bicha, prjem, nadymdni, gastroezofagedini reflux, bolest hlavy, Gnava, myalgie, artralgie, vyrdzka. Dostupné baleni: Bonviva 150 mg
1 nebo 3 tablety. Podminky pro uchovéavani Zddné zvidsti podminky uchovdvéni. Posledni revize textu: 13. 10. 2006.

Vydej piipravku je vazdn na lékaisky predpis, pfipravek je hrazen
@ 1 prostredkd zdravotniho pojisténi. Dalsi informace o pFipravku ziskate
Claxesminkine - ng adreses Roche, s. r. ., Dukelskjch hrdind 52, 170 00 Praha 7. Tel.: 220 382 111,
fax: 220 382 582.





