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SLOVO CTENARUM e A WORD TO READERS

Vazeni ¢tenafi, autofi a inzerenti,

V roce 2004 Vis jiz podruhé oslovujeme, abychom dostali slibu dohnat zpozdéni ve
vydavani ¢asopisu ,, Pohybouvé tistroji - pokroky ve vyzkumu, diagnostice a terapii“. Pred-
poklidime, ze do konce roku 2004 bude vydino jesté dvojcislo 3 + 4/2003.

Vzhledem k faktu, Ze jsme se i pres zna¢né ekonomické obtize dopracovali k vydavani dvoj-
¢isel 10. ro¢niku, pfipomindme c¢tendftim, Ze c¢asopis Pohybové ustroji vznikl za podpory
Nirodni 1ékarské knihovny - jmenovité pana PhDr. J. Drbilka - v roce 1994.V letech 1997 -
2002 zajistovala vydavani casopisu firma Ortotika s.r.o. V roce 2000 pievzal pocitacovou
sazbu pan MUDr. Petr Zubina a stal se odpovédnym redaktorem casopisu. Spoluvydavateli jsou
od roku 1994 Ambulantni centrum pro vady pohybového aparitu a Spolecnost pro vyzkum
a vyuziti pojivovych tkani. Od roku 2000 se spoluvydavatelem stala Katedra antropologie
a genetiky clovéka PiF UK v Praze. V roce 2003 prebirda ulohu vydavatele Spolec¢nost pro
vyzkum a vyuZiti pojivovych tkini od firmy Ortotika s.r.0. a odpovédnym redaktorem ¢asopisu
se stal pan Ing. Pavel Lorenc. Dalsim spoluvydavatelem ¢asopisu se v roce 2003 stala Ceska
spolecnost ortopedicko-proteticka CLS J. E. Purkyné, kterd finan¢né podpofila i zpozdéné
vydani dvojcisel ¢asopisu roc¢niku 9/2002 a dvojcislo, kterym pravé listujete.

Predmétem a poslinim casopisu zustava publikovani praci vychazejici z vyzkumu
pojivovych tkani, prace o biochemické, morfologické, genetické a molekularni diagnostice,
kostnim metabolismu u vrozenych poruch i ziskanych vad. Dile klinické price, tykajici se
symptomatické 1écby kostnich dysplazii, primarnich i sekundarnich metabolickych kostnich
chorob, osteoporodzy, osteo(spondylo)artrdzy, koncetinovych anomalii, kombinovanych (dis-
morfickych) vad pohybového aparitu a genetickych syndromn, ale i jinych chorob pojiva.
Zvlastni pozornost vénujeme pracem z oblasti biomechaniky, a to neuroadaptivnim zménam
skeletu, fizené remodelaci, muskuloskeletalnim a neuronalnim interakcim, dale sdélenim
antropologickym a paleopatologickym. Cenime si predevsim interdisciplinarné zamérenych
piispévkil. Publikujeme i priace zahrani¢nich autord. Cennym doplnénim jsou zpravy ze
sjezdli a konferenci. V rubrice zpravy zvefejiujeme oznameni o Zivotnim vyroc¢i ¢lend RR.

Jako kazdoro¢né uvadime smérnice pro autory prispévka. Puvodni prace a kasuistiky
doporucujeme publikovat v anglictin€.

Souhrny praci publikovanych v ¢asopisu jsou excerpoviny v EMBASE / Excerpta Medi-
ca, a proto doporucujeme autorim, aby vyuZili této pfileZitosti a psali co nejvystiznéji
souhrny s klicovymi slovy.

Redak¢ni rada
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SOUBORNE REFERATY e REVIEWS

VYVOJ VZPRIMENEHO POSTOJE LIDI
ESEJ ORTOPEDICKE ANTROPOLOGIE*

THE EVOLUTION OF MAN'S UPRIGHT POSTURE
AN ESSAY IN ORTHOPAEDIC ANTHROPOLOGY*

PHILLIP V. TOBIAS, F.R.S.S.AF., F.L.S. (LOND.), F.R.A.L

M. B, B. Ch., Ph. D. D. Se. (Witwatersrand), Hon. D. Sc. (Natal), Head: Department
of Anatomy, Hon. Professor of Palaeo-anthrohology, Hon. Professor of Zoology

Dean: Faculty of Medicine, University of the Witwatersrand, Johannesburg

AVANT-PROPOS:

The Francois P. Fouché Lectures honour a well-known South African orthopaedic sur-
geon. Mr. Francois Fouché was a pathfinder, ‘n ware voorloper, in the history of
orthopaedics in South Africa. Dear to him was the relief of pain and the restoration of func-
tion in cripples and he was an innovator in the founding of cripple care services in South
Africa. Indeed, this annual lectureship was endowed by the National Council for the Care
of Cripples and was originally known as the Cripple Care Lecture when Sir Harry Platt
delivered the first address in 1957.

Fouché was a dedicated professional gentleman. As medical students we attended
orthopaedics out patients sessions, under his quiet but effective tutelage. Stories about him
were legion: his unremitting hatred of highheeled shoes was proverbial and it was from
a window in Chudleigh's Building (now John Orr's), in Eloff Street, Johannesburg, that he
was known to hurl especially offending footware to the street below. Sister Welsh, known
to hundreds of jittery consultants, quaking housemen and petrified students as ‘the old bat-
tle-axe', remembers how Francois Fouché once visited a patient in her ward: he did not like
the way a pillow had been placed under the patient's knees. ‘Put it square, woman!' he
cried and flung the pillow at her head. She recalls that he operated superbly, but could be
unpredictable and even choleric in theatre.

His work for the disabled led his name to be attached since 1960 to the Cripple Care
Lecture, sponsored by the National Council and under the auspices of The College of
Medicine of South Africa.

* Republished with permission from the College of Medicine of South Africa.
Transactions of The College of Medicine of South Africa. January - June 1982
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I warmly thank the Council of The Col-
lege of Medicine and the Faculty of
Orthopaedics for inviting me to be the
1981 Francois P. Fouché Lecturer. As The
College this year celebrates the 25th
anniversary of its foundation, it is a singular
honour to have been invited to be the Silver
Jubilee Lecturer, although this is, in fact,
only the 23rd Francois P. Fouché Lecture.*
On this jubilee occasion, it gives me great
pleasure to congratulate The College on the
inestimable contribution it has made to the
advancement of medicine in Southern
Africa.

THE EVOLUTION OF
MAN'S UPRIGHT POSTURE

Human uprightness has long excited
the attention of students of human evolu-
tion. This posture and its anatomical basis
are among the most striking characteristics
that distinguish man from the great apes.
Yet, in the coming of man, the attainment of
erect posture and of a bipedal gait were
among the earliest distinctively human fea-
tures to emerge: for the hominids (the fa-
mily to which man belongs) have been
walking upright for at least 3,5 to 4 million
years! Uprightness helped man solve many
problems. As Charles Darwin pointed out, it
freed the hands from a locomotor function:
so the hands became available for sustained
use in other directions such as implemental
activities. The way in which the body
adjusted its structure and its biomechanics
to uprightness and bipedalism is little short
of ingenious - and I shall devote most of this
lecture to a consideration of them. Never-
theless, after perhaps 4 million years or
more, we have not yet evolved a fault-free

mechanism. Our bodies are still subject to
what Sir Arthur Keith (1923) called the ills
of uprightness, including flat feet, slipped
discs, hernias, prolapses and malposture.
These maladies of uprightness account for
much that keeps today's orthopaedic sur-
geons busy.

Thus the mechanism of man's posture
and gait, though resourceful and craftily
contrived, is imperfect. The first human
ancestors to come upright became heir to
a host of new problems: so it would be
entirely fitting were the profession of
orthopaedic surgery to acknowledge the
early tottering bipeds as ‘Our founders'!

POSTURE AND LOCOMOTION
IN LIVING HIGHER
PRIMATES

Two main components make for
uprightness of the human body: erectness
of the trunk and the 2-footed or bipedal
stance and gait.

Since the time of Darwin, most students
of human evolution have concentrated on
bipedalism when speaking of the erect pos-
ture. For instance, Washburn and Howell
(1960) wrote, ‘This process (the develop-
ment of bipedal locomotion) freed the
hands, made possible the use and manufac-
ture of tools, and led to reduction in the
size of the teeth and the facial skeleton.'
They added, ‘Perhaps, as Darwin suggested,
tool use is both the cause and the effect of
hominid bipedalism, and the evolution of
erect posture occurred simultaneously with
the earliest use of tools' (op. cit., p. 37) (ita-
lics inserted).

Many others have tried to relate tool-
using or tool-making to bipedal locomotion.

* The 23rd Francois P. Fouché Lecture delivered in Durban on 26 May 1981. No lectures were given in 1958 and 1973.
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It has long seemed to me that, by stres-
sing the mode of locomotion in relation to
tool-making, this approach was focusing on
the wrong aspect of uprightness. In April
1965 I drew attention to the importance of
sitting upright during implemental activi-
ties. Studies on the implemental activities
of apes had led to the conclusion that habi-
tual bipedalism was not a prerequisite
either to effective tool-using or to rudimen-
tary tool-making (Tobias, 1965). For instan-
ce, chimpanzees, which are not habitually
bipedal, can make tools both in the wild
and under experimental conditions.

More important, bipedalism is not the
only circumstance in which a creatu-
re's hands are freed for such activities as
tool-using and tool-making: all that an ani-
mal needs to do is to sit upright, for its
hands to be available. In fact, most imple-
mental activities of man and apes are car-
ried' out in a sitting posture. In this position
our bodies find greater stability than in the
standing attitude. Stability is a most impor-
tant structural and functional consideration
in the development of manual skills. More-
over, sitting upright is widespread through-
out the Primates. It characterises arboreal
forms such as the capuchin monkey and
terrestrial ones such as the baboon. It is
in the sitting position that a great part
of the manipulative activities of Jane
Goodall's chimpanzees are carried out. Sit-
ting frees, the hands for implemental and
other activities as surely as bipedalism
does. This means that the postural basis for
tool-using and tool-making is widespread in
the Primate order, although bipedalism is
not.

About the time I was developing these
ideas, the importance of erectness of the
trunk was being stressed by Straus (1962).
He wrote, ‘It can safely be assumed that pri-

mates early developed the mechanisms
permitting maintenance of the trunk in the
upright position... Indeed, this tendency
towards truncal erectness can be regarded
as an essentially basic primate character.' It
was, he felt, a consequence of a long tree-
climbing heritage, that had been argued for
so persuasively by Wood Jones (1916).

What makes the sitting position possi-
ble is that the body's centre of gravity is
well back over the hind-limbs. This poste-
rior placement of the body's centre of gra-
vity was stressed long ago by Morton
(1926). In sitting the animal holds its torso
more or less upright, though the hind-limbs
may be folded in various positions. Poirier
(1977) has reminded us that all major
groups of non-human primates include
species that sit or sleep in an upright posi-
tion. Thus the distribution in Nature of
uprightness of the trunk far exceeds that of
uprightness of the whole body. It follows
that trunk uprightness probably long pre-
ceded the fully orthograde posture and it
might well have been present since the
emergence of the first primates 50 - 60 mil-
lion years ago.

Let me turn now to upright posture as
generally conceived, i.e. the habitual
orthograde posture with 2-footed or
bipedal gait.

We should first review the postures and
gaits in today's man and his nearest living
relatives. Primate posture and locomotion
have been studied intensively in the last 30
years. Napier has recognised a number of
locomotor patterns among living primates
(1963,1964,1967,1971). These include ver-
tical clinging and leaping, especially among
lower primates like galagos, tarsiers and
lorises (Napier and Walker, 1967). Monkeys
and apes are characterised as quadrupeds,
semi-brachiators or brachiators.
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This classification is based upon both
locomotor behaviour and the structural
adaptations of the limbs, but these are not
hard-and-fast categories. Rather they are
convenient reference points in a spectrum
of activity patterns (Table 1).They involve
variable usages of the upper and lower
limbs and diverse morphological adapta-
tions (Oxnard, 1963; Napier, 1964).

The hind-limbs of brachiators are
strongly adapted for suspension, though
the hind-limb may also support the body
from below. In semibrachiators and qua-
drupedal primates the hind-limb is used
habitually to support the body from below
and to propel it in locomotion, leaping and
jumping. Thus, both semi-brachiators and
quadrupeds lack the specializations of the
brachiators' hind-limbs; their behaviour
rather than their anatomy distinguishes the
hind-limbs of semi-brachiators from those
of quadrupedal primates.

It is very likely that, from such an
unspecialized hind-limb structure, accom-
panying either quadrupedal or semi-brachi-
ator locomotion, the bipedalism of man
arose.

Napier (1967) thus envisages a vertical,
clinging ancestral stage, passing next
through a quadrupedal stage to the
uprightness of modern bipedal man.

The great apes habitually stand or walk
in an oblique quadrupedal position (Fig. 1).
However, the anatomical constraints are

not so rigid that they prevent a non-human
primate from standing or walking on occa-
sion on 2 feet. Sporadic bipedal walking
has been observed in capuchins, spider and
woolly monkeys, baboons, macaques, gib-
bons, gorillas, chimpanzees and orangs
(Hewes, 1961; Napier, 1964). However, the
functional relations between hip bones and
thigh muscles are such that, when the ape
attempts to stand upright, the hip-joint is
subjected to stress and the trunk must be
bent upon the thigh at the hip. Compared
with fully upright man, there is a forward
displacement of the centre of gravity. This
position is so unstable that, if there were no
compensatory mechanism, the animal
would be able to maintain the upright posi-
tion only momentarily and with great mus-
cular effort, before toppling forwards into
the quadrupedal position. The compensa-
tion is afforded by the bending of the
knees. Thus, when an ape stands or walks
bipedally, it assumes a bent-hip, bent-knee
stance or gait.

There are several varieties of primate
bipedalism. First, bipedal running occurs
sporadically among most non-human Pri-
mates: it is marked by a bent-knee gait.
Secondly, bipedal walking and standing
may occur among apes and again it is in
a bent-knee, bent-hip position, almost
a crouch. The position approximates to
what Dart (1947) has called the huma-
noid orthograde posture and Howorth

Forelimb Hindlimb
Suspension Support Suspension Support
Brachiators +++ +(+) ++ +++
Semi-Brachiators + +++ + +—+
Quadrupeds (€D +++ - +++

The number of plus signs indicates the relative degree to which each limb is used for sus-

pension and for support.

Table 1. Limb Function in Monkeys and Apes (after Napier, 1964)
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(1946) the basic dynamic posture. Thirdly,
man is the only primate able to stand erect
for long periods of time, with full extension
at the knee joint and minimal expenditure
of muscular energy. This kind of upright-
ness is singular to the human species,
among all living primates. As Poirier (1977)
has put it,"The distinguishing characteristic
of the human locomotor pattern is not
erectness, as such, but prolonged erectness
maintained by straight knees and hind

limbs' (op. cit., p. 112). Napier would add
to this the special character of human
walking with a striding gait, which he
considers to be ‘probably the most signifi-
cant of the many evolved capacities that
separate men from more primitive
hominids' (Napier, 1967, p. 56).

To Napier we owe the aphorism,
‘Human walking is a unique activity during
which the body, step by step, teeters on
edge citge of catastrophe.' Here is

Fig. 1. The weight-line of an anthropoid ape in the oblique quadrupedal position (left) talls between
the forelimbs and hind-limbs. In upright standing man, the axis of the body mass (or the centre of gra-
vity) passes from the occipital condyles, close to the vertebral column, through the hip-joints on either
side and so to the tripodal feet. During walking the weight-line is constantly moving forwards: in the
swing phase of the right lower limb, the line of the body's mass lies between the 2 feet. As the right
foot changes from the swing phase to the stance phase - as in the man shown above - the line of
weight moves from the space between the feet to the now weight-bearing right foot.
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Napier's description of the sequence of
events involved in human walking:

‘Man's bipedal mode of walking seems
potentially catastrophic because only the
rhythmic forward movement of first one
leg and then the other keeps him from
falling flat on his face. Consider the
sequence of events whenever a man sets
out in pursuit of his centre of gravity.
A stride begins when the muscles of the
calf relax and the walker's body sways for-
ward... The sway places the centre of the
body weight in front of the supporting
pedestal normally formed by the two feet.
As a result one or the other of the wal-
ker's legs must swing forward so that when
his foot makes contact with the ground, the
area of the supporting pedestal has been
widened and the centre of the body weight
once again rests safely within it. The pelvis
plays an important role in this action: its
degree of rotation determines the distance
the swinging leg can move forward, and its
muscles help to keep the body balanced
while the leg is swinging.

‘At this point the ”stance“ leg - the leg
still to the rear of the body's centre of gra-
vity - provides the propulsive force that dri-
ves the body forward. The walker applies
this force by using muscular energy, pu-
shing against the ground first with the ball
of his foot and then with his big toe. The
action constitutes the "push-off“ which ter-
minates the stance phase of the walking
cycle. Once the stance foot leaves the
ground, the walker's leg enters the "swing*“
phase of the cycle. As the leg swings for-
ward it is able to clear the ground because
it is bent at the hip, knee and ankle. Before
making contact with the ground and en-
ding the swing phase the leg straightens at
the knee but remains bent at the ankle. As
a result it is the heel that strikes the ground

first. The "heel strike“ concludes the swing
phase; as the body continues to move for-
ward the leg once again enters the stance
phase, during which the point of contact
between foot and ground moves progres-
sively nearer the toes. At the extreme end
of the stance phase, as before, all the wal-
ker's propulsive thrust is delivered by the
robust terminal bone of his big toe.' (Napi-
er, 1967, p. 50).

To appreciate the problem of the evolu-
tion of the upright posture of Man we need
answers to this question: what changes are
necessary to convert a flexed upright posi-
tion and gait (as in apes) into Man's fully
extended stance and his erect, striding gait?

THE ANATOMY OF POSTURE
AND LOCOMOTION IN
LIVING HIGHER PRIMATES

Habitual uprightness is accompanied
by special anatomical adjustments in two
main parts of the body: first, the axial skele-
ton (spinal column surmounted by skull)
and, secondly, pelvis and lower limbs.

Spine and Skull

The spinal column of man, looked at
teleologically, seems as if designed to pro-
ject the axis of the body mass, or centre of
gravity, in a straight line from the occipital
condyles, through or close to the vertebral
bodies, to the pelvis (Fig. 1).

Spinal Curvatures

The cervical and lumbar parts of the
human spinal column project forward
strongly convexly, much more so than in the
great apes (Fig. 2). These 2 secondary
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Fig. 2. Median sections through the head and trunk of a chimpanzee (after Cunningham, 1886) and of
a man (after Stratz, 1905), to show the differences in the curvatures and in the sequence of vertebral

body sizes of ape and man (from Weidenreich, 1941).

curves of the spine are maintained partly by
ligaments and muscles and at least in the
lumbar region partly by bony adaptation of
the vertebrae themselves, so that they are
individually wedge-shaped with the thicker
diameter to the front. Thus if one articulates
5 human lumbar vertebrae with one ano-
ther, even without intervertebral discs, they
generally form a curve which is convex ante-
riorly. Two other human features are the
marked, anteriorly concave curvature of the
sacrum and the powerful promontory at the
lumbosacral border, which develops in man
even before birth (Schultz, 1936, 1950).

Size Sequence of Vertebrae

In upright man there is a progressive
increase in the size of vertebral bodies from
the cervical to the pelvic end. This follows
because in an upright creature the force of
compression increases from head to pelvis.
Thus the cross-sectional areas of the verte-
bral bodies increase from above down-
wards (Schultz, 1950). Such a size seriation
is much less evident in the obliquely walk-
ing apes (Fig. 2).
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Fig. 3. Thoracic shape, seen from above, in a monkey (macaque) and a man. In the human subject the
spinal column projects into the thoracic cavity and the sternum is relatively much nearer the spine than
in the barrel-shaped chest of monkeys and apes (after Schultz, 1950).
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Fig. 4. The spinous processes of the cervical vertebrae in man (A) and gorilla (B). Note the large size
of the processes in the ape, in keeping with the marked development of the nuchal muscles. In man,
the well-balanced head is supported by small nuchal muscles attached to the reduced spinous processes

shown above (re-drawn after Campbell, 1974).

Spinal Encroachment with Flattening
of the Thorax

The thorax in monkeys and apes is bar-
rel-shaped, the sternum lying well forward
of the spinal column and the vertebrae
encroaching but little into the chest cavity.
Thus, the centre of gravity is carried appre-
ciably in front of the vertebral column. In
man, the thoracic cage is flatter, the ster-
num lying nearer the spine and the verte-
brae projecting well forward into the tho-
racic cavity (Fig. 3). These differences
place the centre of gravity in upright man
much further back and nearer the vertebral
column (Schultz, 1950; Campbell, 1974).

Size of Spinous Processes

The spinous processes of the neck ver-
tebrae give attachment to nuchal muscles
and ligaments that help support the head.
In apes the spinous processes are large; in
man they are reduced, since the human
head is more nearly balanced on top of the
atlas vertebra than it is in, say, the gorilla
(Fig. 4).

The Balance of the Head

The head articulates with the atlas ver-
tebra and so compresses the cervical verte-
brae, while it is held up by the nuchal mus-
cles and ligaments under tension. In
4-footed animals the head hangs forward
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from a posteriorly-situated atlas: consider-
able tension is exerted on the nuchal mus-
cles and ligaments. Six times as much
power is needed in the nuchal muscles of
monkeys and apes as in those of man. With
an erect posture more of the weight of the
head is carried directly by the neck verte-
brae, whilst the role of the nuchal muscles
is correspondingly far less. This diminished
role of the nuchal muscles is reflected in
man by the smaller cervical spinous

Fig. 5. The crania of 4 higher primates, brought
to the same neurocranial length, to show impor-
tant features of the poise and support of the cra-
nium. The diagrams illustrate the varying degrees
of development of the nuchal muscles and direc-
tion of the pull of their fibres. The downward-
directed, interrupted arrow indicates the appro-
ximate position of the centre of gravity of each
skull: the upward-directed, continuous arrow re-
presents the position of the supporting occipital
condyles. Note that, while the condyles change
to a progressively more anterior position, from
ape (A) through Australopithecus africanus (B)
and Homo erectus (C) to modern man (D), the
position of the cranial centre of gravity moves
posteriorly, as the braincase enlarges and the
teeth and jaws diminish - until in modern man,
the weight-line and the condyles are almost coin-
cident. These adjustments are accompanied by
progressive diminution of the nuchal muscles
and their purchase on the cranium and cervical
spinous processes, and by changes in the relative
direction of the pull of their fibres.

processes. There is also in man a dramati-
cally reduced area on the base of the cra-
nium for the attachment of nuchal muscles.

Two other features affect the changed
positioning of the head:in apes the jaws and
teeth are large and the brain small; in man
the jaws and teeth are reduced and the
brain and its enveloping brain-case are
much enlarged. Hence, the centre of gravity
of the human head is much further back
than is that of the ape head (Fig. 5). Indeed,
in man, the centre of head mass lies only
a short distance anterior to the pivot of the
head on the spinal column, i.e. the weight of
the head falls just in front of the occipital
condyles. The small nuchal muscles atta-
ching behind the point of pivot are suffi-
cient to maintain the poise of the human
head in the upright posture (Fig. 5).

Dart (1925), in his paper on Australo-
pithecus africanus, proposed that the rela-
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tive position of the centre of weight of the
head, in relation to the occipital condyles, be
expressed by a bead-balancing index. This
index in the Taung fossil child was different
from that in young apes and had moved in
a human direction. Twenty-five years later Le
Gros Clark (1950) developed Dart's idea,
and proposed a condylar position index.
This enabled him to confirm that in Aus-
tralopithecus the centre of gravity had
moved posteriorly (while the occipital

Fig. 6. Median sagittal sections through the cra-
nia of gorilla (A), Australopithecus africanus
(B), Homo erectus (C) and Homo sapiens (D):
the position of the foramen magnum is clearly
seen. On to this view the position of the occipi-
tal condyles has been projected (dotted line
indicated by arrow). Note the changes in the
position and orientation of the foramen magnum
and the forward ‘migration’' of the condyles, from
ape to man.

condyle had ‘moved' relatively forward) in
comparison with apes. Later, I found an even
more humanoid value of this index in the
very robust East African ape-man. Australo-
pithecus boisei (Tobias, 1967), and a still
more human pattern in the 2-million-year-
old Homo habilis (Tobias, 1981a) (Fig. 6).

Pelvis and Lower Limb

The fore-limbs of man, unlike those of
quadrupedal creatures, play no part in
weight-bearing. All of the body's weight is
transmitted downwards through the pelvis
to the lower limbs. It is not surprising to
find remarkable differences in these parts
between man and apes. What is astonishing
is how the pelvis adjusted itself to its new
role in the hominids without sacrificing its
other critical function, to serve as ‘the tri-
umphal arch through which every youthful
candidate for immortality must pass' (Sir
William Osler), viz. the birth canal.

The Pelvis

Compared with that of apes, the human
pelvis has become tilted; the ilium is shor-
tened, broadened and bent backwards
(Washburn, 1968). The posterior bending
of the ilium, the backward displacement of
the sacrum and the appearance of the
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sacral promontory and lumbar curve, per-
mit the trunk to be held vertically - whilst
an adequate birth canal is maintained. The
ilia face medially rather than ventrally, while
the sacral part of the ilium is greatly
enlarged (Fig. 7). The significance of these
changes is as follows:

The shortening of the ilium brought the
auricular surface vertically nearer to the
acetabulum. This enabled the mass of the
trunk to be transmitted more directly to the
lower limb, thus enhancing stability (Camp-

bell, 1974). But a direct vertical approxima-
tion of the 2 joint areas would have greatly
attenuated the birth canal. As though to
maintain adequate pelvic diameters, the
auricular surface not only moved down-
wards, i.e. nearer the ground, but was dis-
placed posteriorly. This was effected by
both the backward bending of the ilium
and the expansion of the sacral part of the
iliac blade. In this remarkable fashion
Nature equipped the human os coxae
(innominate bone) the better to transmit

Fig. 7. Ossa coxace (innominate bones) of chimpanzee (A), Australopithecus africanus (B) and mo-
dern man (C). In each instance, the bone is orientated with the plane of the ilium at right angles to the
line of sight, and with the anterior superior iliac spine pointing to the right (these are right innomi-
nates). The transversely expanded ilia of man and Australopithecus contrast with the narrow, vertical-

ly expanded ilium of the ape.

18 LOCOMOTOR SYSTEM vol. 10,2003, No. 1+2



the mass of the trunk more directly to the
lower limb, while the pelvis continued to
provide an adequate birth canal.

Recent studies by one of my doctoral
students, I. M. Suzman (1976, 1981), have
shown that not only is the external mor-
phology of the ilium adapted to weight-
bearing, but the internal architecture, too,
presents bony responses to bipedalism.
These take the form of specialised trajecto-
ries of cancellous bone, especially in
regions subject to much compression, like
the supra-acetabular region in man (but not
in apes). Similarly the head and neck of the
femur, to which the body mass is transmit-
ted through the hip-joint, are marked by
specialised internal structure.

Another bony adjustment to bipedalism
is the development in man of a prominent
iliac pillar, which has no formal designation
in the Nomina Anatomica and which
extends from the tubercle of the iliac crest
to the posterior part of the acetabulum.
Among living primates, this thickening of
the ilium and the tubercle is unique to man
(Mednick, 1955) and it occurs, too, in early
hominids like Australopithecus. The iliac pil-
lar helps to bear the compression exerted by
the gluteus medius muscle when it tilts the
pelvis during walking. This feature of the
human pelvis is thus related more to bipedal
locomotion than to static erect posture.

We may thus recognise 2 kinds of bony
adaptations of the pelvis and lower limb:
one kind related to weight-bearing in the
stationary erect posture and one involved
in 2-legged locomotion.

Gluteal Muscles
With the adjustment to erect posture

and bipedal locomotion, the muscles playing
across the hip-joint have become reorga-

nised. Gluteus maximus (as its name indi-
cates) has become in man the largest of the
gluteal muscles, whereas in apes, it is smaller
than gluteus medius. Gluteus maximus has
expanded in man as its attachment area, the
posterior part of the iliac blade, has broa-
dened and moved backwards. Man's gluteus
maximus has become a most powerful
extensor at the hip-joint, of the greatest
importance in the maintenance of the
upright posture. It was formerly taught that
in the great apes gluteus maximus was not
an extensor but an abductor. However,
detailed analyses have shown that in the
apes, too, gluteus maximus is an extensor
(Robinson, 1972), though its extensor func-
tion is relatively less developed, while the
abductors, especially gluteus medius, are
more important.

Hamstring Muscles

The hamstring muscles operate across
the hip-joint. They are attached above to the
ischial tuberosity and inferiorly to the leg-
bones below the knee. The leverage of these
muscles differs between apes and man. In
apes, with a long ischium and relatively
short femur, the moment arm (the stable ele-
ment) is long and the lever arm (the mobile
element) is short: hence the muscles act
with power; in man the proportions of the
moment and lever arms are reversed and the
same muscles react with speed rather than
power. Powerful contraction, it seems, is of
greater value to a clambering pongid, and
speedy action to a walking, striding and run-
ning biped (Poirier, 1977).

The Femur

As the distribution of weight-bearing
has shifted from 4 limbs to 2 hindlimbs, the
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head of femur and the acetabulum which
lodges it have become larger in man. The
femur of man has a relatively long neck,
a long, fairly straight and slender shaft and,
distally, a narrower condylar surface with
the line of weight passing through the la-
teral condyle. These features seem to pro-
vide for more efficient weight transmission
than in the apes. In addition, man alone
among the higher primates is capable of
habitually fully extending his limb at the
knee and of locking his knee-joint in the
fully extended position.

The Foot

In the foot the most overt difference is
the divergence of the great toe in apes and
the lack of divergence in man. The foot is
a grasping organ in apes and a weight-bea-
ring and locomotor prop in man. Lewis
(1980) has proposed that, instead of the hal-
lux of man having been adducted towards
the other toes, it appears that during
hominid evolution the lateral 4 digital rays
have been realigned towards the great toe.
The bones of the human first (hallucial) di-
gital ray have become relatively much lar-
ger as compared with those of the other 4
rays. One load line runs through the human
hallux. Although the foot of man is nar-
rowed, a new secondary load line has
evolved along the fifth digital ray. In this
manner the weight of upright man, when
standing, is distributed through a tripod in
each foot, comprising 3 weight-bearing cen-
tres, the heel, hallux and small toe.

Summation on Comparative Anatomy
It is clear that the acquisition of the

upright posture and bipedal gait of man has
been accompanied by a suite of anatomical

adjustments that sharply distinguish living
man from the extant apes. These extend
from the base of the cranium to the distal
phalanx of the great toe. Functional and
morphometric analyses have furnished evi-
dence that those anatomical adjustments
effectively produce a more effective weight-
bearing system, in which the centre of gra-
vity passes from the occipital condyles, in
a straight line just in front of the spinal co-
lumn, to the upper sacral vertebrae, and
thence, across the ilia and the upper margin
of the acetabula, through the femoral heads,
down the hind-limbs, to the left and right
pedal tripods (Fig. 1).The effect of this con-
centration of the weight-line is threefold: it
enhances stability; it makes for better ba-
lance, both in the upright standing position
and in man's striding gait; and it enables
man to stand upright with a minimal expen-
diture of muscular energy (and therefore
less fatigue).

Hence, almost every bony element from
basicranium to foot bears in modern man
the clearly recognisable hallmarks of his
uprightness and his bipedalism. A bone
from almost any part of this axis could, in
the hands of a specialist, yield the message;
‘I belong to a quadruped' or ‘T am part of an
upright animal'.

It may safely be assumed that the bones
of yesterday's primates also reflected the
posture and function of their possessors.
Thus, an isolated bone, 2 million years old,
might yield sufficient structural details to
enable us to make statements about the
posture and locomotion of the long-dead
primate in question.

Nature of the Fossil Evidence

The raw materials available to students
of the fossil record are in the main fossilized
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bones of earlier creatures. Bones become
fossilized by the gradual replacement of
their organic component by inorganic
materials. The rate and nature of fossiliza-
tion, and the faithfulness of preservation,
depend on the environmental conditions to
which the bones are subjected before they
become fossilized. Despite an enormous
variety of taphonomic agents, within broad
limits bones retain their erstwhile living
morphology. This is true whether one
examines their external structure, internal
form, or even microscopic pattern. A 150-
million-year-old dinosaur bone, on histolo-
gical examination, shows Haversian sys-
tems, concentric lamellae, canaliculi and
lacunae: only the lacunae and canals, once
busy with bone-cell activity, are now quiet
and deserted. Yet the structure remains
because fossilization is a process of mole-
cular replacement. While the minute build-
ing-stones are being superseded, brick by
brick, the edifice retains its overall form and
even its size. It is thus valid to study the
structure of the bones entombed in the
earth and (with due allowance for obvious
deformation, cracking, fractures, warping,
chew-marks, etc.) to interpret the fossilized
structure as that which characterised the
organism at the time it died.

Isolated fossil bones provide us with
information on the form, shape, size and
proportions of the bone.

We may learn much about the soft tis-
sues that clothed and were attached to the
bones. Muscles, tendons, ligaments, leave
their mark. Like Ezekiel in the valley of
bones, we may learn, from the position and
degree of development of the attachment
areas, to clothe the bones in the mind's eye
with muscles, sinews and ligaments that
were formerly attached to the bones. In this

way the fossil record may give one infor-
mation about musculo-skeletal units that
operated in the long-dead body.

We may find evidence on the form, posi-
tion and extent of articular surfaces of
bones, from which we may learn about the
range of movement of which a joint was
capable. Sometimes we find articulated
bones and even partial or, more rarely, com-
plete skeletons. Such discoveries permit
inferences to be drawn about leverage, ba-
lance, weight transmission and other bio-
mechanical properties, as they might have
functioned in life.

Happily, among the hundreds of bones
of the extinct Australopithecus and other
early hominids, there are represented all
skeletal regions most closely related to pos-
ture. Thus we have cranial bases, a good
selection of vertebrae, some still articula-
ted; specimens of sacrum, ilium, whole
innominate bones, femoral heads, necks
and shafts, femoral and tibial components
of the knee-joint, and some ankle-, foot-and
toe-bones. What light do they throw on the
posture and locomotion of the early
hominids?

Inferences from the Fossil Record
on Posture and Gait

The fossils to which we may apply
these functional principles stem in the
main from South and East Africa. Hundreds
of specimens from these regions fall into 2
genera, Australopithecus and Homo. Aus-
tralopitbecus extended in time from 4 or 5
million years B.P* to about 1 million years
B.P. and Homo seems to have appeared
about 21/, million years ago and persists to
the present. Within each genus several
species are recognised.

* B.P. = before present.
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Although there are disagreements on
points of detail, there is a consensus today
that Australopithecus as a genus was ances-
tral to the genus Homo, i.e. one or other
species of Australopithecus was ancestral
to the earliest species of Homo.

A major inference from these fossils is
that the australopithecines were of upright
posture. After the first find of A. africanus
was made at Taung in 1924, Dart was able to
infer that this creature had assumed an atti-
tude appreciably more erect than that of
modern apes. With remarkable insight and
prescience, at a time when only this single
child skull from Taung was known, Dart
went on to declare:

‘The improved poise of the head, and
the better posture of the whole body frame-
work which accompanied this alteration in
the angle at which its dominant member
was supported, is of great significance. It
means that a greater reliance was being
placed by this group upon the feet as
organs of progression, and the hands were
being freed from their more primitive func-
tion of accessory organs of locomotion.
Bipedal animals, their hands were assuming
a higher evolutionary role...(Dart, 1925).

Since then, scholars have confirmed on
numbers of crania that the occipital
condyles were further forward and the cen-
tre of mass further back in, Australopithe-
cus than in apes, so that the centre of gra-
vity of the cranium fell nearer to the front
of the vertebral column (Figs. 5 and 6).
The diminished nuchal area confirmed that
the head was supported by smaller nuchal
muscles. In other words, both the position
of the condyes and the size and form of the
nuchal area supported the inference that in
Australopithecus the head was better
poised on a more nearly erect spinal co-
lumn than in apes.

From available lumbar and sacral verte-
brae (Fig. 8) and innominate bones, Robin-
son (1972) concluded that a well-deve-
loped lumbar curvature had been present
and that the pelvis had been orientated as
in modern man.

The fossil pelvic bones from 4 Transvaal
sites showed the kind of pelvis associated
with habitual bipedalism, although not to
the degree exhibited by modern man
(Clark, 1950, 1955; Napier, 1964, 1967;
Robinson, 1972; Campbell, 1974). The
pelvic bones contrasted strongly with those
of modern apes.Taken in combination, they
showed a total morphological pattern that
included those very bony adaptations that
point to Australopitbecus as having been
habitually bipedal (Fig. 7). A thorough
functional analysis of the australopithecine
pelvis confirmed that it was fully adapted to
efficient bipedalism (Lovejoy, 1973).

In the australopithecine lower limb
there are essentially man-like adaptations to
upright posture and bipedal gait. There are
indications of incomplete adaptation and of
some ape-like features, especially in the foot
(Lewis, 1980). Thus the evidence of the
limb-bones confirms that of the pelvis and
of the lumbosacral region, and all of these
are independently corroborated by the
structure of the cranial base. We may con-
clude that already, by the emergence of Aus-
tralopithecus, at least about 4 million years
ago, the complex series of skeletal and
functional adjustments had occurred which
gave the earth a primate that was uniquely,
habitually and efficiently bipedal. The cus-
tomary upright posture was clearly an early
arrival on the scene of hominization and
long preceded the marked and allometric
enlargement of the brain and the emer-
gence of tool-making.
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Fig. 8. Six thoracic and lumbar vertebrae of the
same spinal column of a skeleton of Australo-
pithecus africanus from Sterkfontein, Transvaal.
The varying thicknesses of consolidated cave
earth (matrix or breccia) fortuitously retained
between successive vertebrae give a spurious
impression of the spinal curvature.

This early uprightness was anatomically
incomplete and imperfect; further structu-
ral adjustments were to occur over the next
million or two years, until a pattern would
emerge in Homo, probably in H. erectus,
which was virtually indistinguishable from
that of modern man.

The establishment of bipedalism at an
early stage in hominization, and of other
features at a later stage, illustrate the princi-
ple of mosaic evolution, i.e. a tendency for
some features to have been hominising
more rapidly, or earlier, or both; and others
more slowly, or later, or both. Mosaicism is
evident, too, even within various parts of
the locomotor complex (cf. the work of
Lewis, 1980). Notwithstanding, the occur-
rence of mosaicism does not detract from
the general inference, namely that the ear-
liest species of Australopithecus were
already bipedal. The ‘fossil footprints' dis-
covered by Mary D. Leakey and her team at
Laetoli in northern Tanzania provide cir-
cumstantial but tell-tale confirmatory evi-
dence (M. D. Leakey and Hay, 1979; Day and
Wickens, 1980).

Some Problems and Some
Speculations

Uprightness, Gravity and Balance

The musculo-skeletal adjustments to
erectness had the effect of bringing the
upright body's gravitational axis into
a plane more or less equidistant from the 2
primordial surfaces of the body, the dorsal
and the ventral. To accomplish this, our
ancestors had to achieve a new orientation
of the body towards gravity. At the 4-footed
stage, the ventral concavity of the body, shel-
tering the sensitive, relatively hairless, ven-
tral skin, the breasts and the external geni-
talia, was closest to the ground. In coming
upright the early hominids displayed a new
frontal exposure to the world. Not only the
face looked forward now: so too did
glabrous ventral skin, breasts and genitals.

In dragging his ventral aspect away
from the earth's gravitational field and
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swinging it upwards through 90°, man
attained a stance where his weight line
passed in a coronal plane through his 2
firmly planted tripodal feet. His back and
front were nearly evenly balanced on either
aspect of this plane - unless the subject
took to high-heeled shoes, thereby thro-
wing the weight forward, in an apparent
endeavour to undo 4 million years of evo-
lution! (No wonder Francois Fouché was
moved to wrath!)

Seen in this light, the upright posture is
a precariously balanced state. If the body
were merely a nerveless framework, with
relatively atonic muscles, it could easily be
thrown off balance by a push or a gust of
wind. Long ago, Schopenhauer said that our
walking is admittedly nothing but a con-
stantly prevented falling.

Yet somehow, we do not fall over at
a touch. We remain upright under an extra-
ordinary array of conditions - in a high
wind; on a moving walkway or an escalator
which tries as hard as it can to remove our
delicately balancing tripod-feet from under
us; on a tightrope, ice-skates or skis; or as
a ballet dancer on points. Our success as
bipedalists is consummate.

Part of the credit for this success must
lie with our sense of balance. It would be
reasonable to suppose that a well-deve-
loped faculty of balance must have been
a prerequisite, or at least an accompani-
ment, of the development of uprightness.
The flocculo-nodular lobe of the phyloge-
netically most ancient part of the cerebel-
lum, the archicerebellum, seems to be
essential for the maintenance of upright-
ness and the bipedal gait. Lesions of the
flocculo-nodular lobe produce an archice-
rebellar syndrome in which upright stan-
ding and walking are seriously impeded.
The bilateral movements used for locomo-

tion and the maintenance of equilibrium
are affected. The patient sways and is ge-
nerally unsteady when standing. When
walking he staggers and tends to fall back-
wards or to either side. Other parts of the
cerebellum, such as the palaeocerebellum
and the neocerebellum, play a major role in
the control of muscle tone, hence indirect-
ly of uprightness, and so too does the
vestibulospinal tract.

To this central brain control there travel
2 great sets of sensory inputs, vestibular and
proprioceptive. That there is a major ves-
tibular component is undoubted, though in
quiet walking and in standing still, it is not
the whole story, for uprightness is not sim-
ply an exercise in balance.The poise of the
sensori-motor system provides the other
vital neurological component of upright-
ness and bipedalism. The proprioceptive
messages determine the precise muscle
tone and flickering contractions necessary
to maintain erect posture and relaxed
bipedal walking.

We know little about possible diffe-
rences between apes ad man in the proprio-
ceptive system, as to both its peripheral
development and its central representation.
We cannot yet answer the question, whether
and to what degree man's success as a biped
is to he laid at the door of a more exquisite-
ly developed proprioceptive system.

Muscle Reserves and Bipedalism

In 1950 Washburn assigned to the glu-
teus maximus muscle, a critical role in the
development of habitual erect bipedalism.
He claimed that its large size in man and its
line of function behind the hip-joint as
a powerful extensor constituted important
differences from the homologous mus-
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cle's function in apes,in which it was smal-
ler and said to act mainly as an abductor.

Robinson (1972) assembled much evi-
dence that Washburn's interpretation was
not tenable. In chimpanzee and gorilla, for
instance, there is a strong posterior part of
gluteus maximus which serves as an exten-
sor of the thigh at the hip-joint. Moreover,
during relaxed bipedal walking on a level
surface, Basmajian (1962) found that glu-
teus maximus is electrically silent. Other
studies have shown that the muscle is used
regularly during only a brief part of the
walking cycle - as the striding limb reaches
its maximal forward position and the foot
strikes the ground. Hence during quiet
walking, gluteus maximus does not help
propel the limb; rather it serves to control it
and halt the forward movement of the
swinging limb, and then to stabilise and
steady it, as that limb begins to support the
weight. However, the great potential of this
largest gluteal muscle comes into play
when one runs, walks up a steep slope or
up stairs, raises the trunk from a bent posi-
tion, or stands up from a sitting or a squat-
ting position (Wheatley and Jahnke, 1951;
Robinson, 1972).

We realise that, in standing still, or in
walking in a relaxed manner on the level,
man uses only a small part of his available
power; he retains enormous muscular
reserves. These reserves are ready to be
called upon for special actions such as
clambering, running and walking up a steep
gradient, or for the development of special
bodily skills.

It is man's trifling muscular input into
the functions of standing erect and of
relaxed walking on the level, coupled with
the large extent of untapped muscular
potential, that have permitted him to deve-

lop his bodily techniques in well-postured,
poised and skilled movements.

The Skilled Use of the Body

Two examples of the skilled use of the
human body are karate and ballet. A study
of these 2 sets of skills, so different in effect,
yet so similar in the way the body is used,
helped me comprehend that to achieve
physical skill one must achieve poise. To
acquire poise, one must convert malposture
to posture. For it is an inescapable fact that
despite our 4 million years of standing
erect, the human body is still subject to the
ills of uprightness (Keith, 1923), including
malposture.

Malposture is an insidious and wide-
spread ailment of modern man. Sherrington
(1946) drew attention to the fact that in
urbanised communities, bad habits in
motor acts are especially common. Dart
(1947) spoke of the pandemic condition
of malposture amongst urbanised man-
kind, and related it to malocclusion and
even to aspects of the emotional life.

A difficult balancing feat is the ballet
movement of arabesque: in its commonest
form, the dancer stands on one leg, with the
other raised behind her and extended fully.
The height of the raised leg is variable and
so is the position of the upper limbs. As one
watches a dancer performing this feat, one
cannot help enquiring: how much of this
achievement is peripheral, thanks to bones,
ligaments, tendons and muscles, and how
much is central, thanks to the control exer-
ted by the brain?

Dancing on the toes or on points is one
of the most graceful and poised of all forms
of ballet dancing. It was introduced about
1820 and it is awesome to note that Maria
Taglioni, who popularised this form of
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dancing, wore ballet shoes which were
unblocked! Dancing sur les pointes is
a great challenge to the balancing skill, for
the foot is carried up from the tripod
stance to a monopod stance. Instead of 6
points of contact with the ground, there are
only two, while the dancer stands on
points, and only one when she rises on to
the point of one foot at a time. So exacting
is this form of dancing that it is dangerous
to put a young girl up on points at too
young an age. The fascial extensions of the
gluteus maximus, quadriceps and gastroc-
nemius must have been fully established,
before any child may dance sur les pointes
with safety.

Karate is another set of skills associated
with intense mental discipline. The poised
movements of the periphery are there, just
as in ballet, while the mental control is mas-
ter of the situation. As a Black Belt exponent
might show us, in a combination or kata,
there are finely co-ordinated actions of eyes,
head, upper limbs, trunk and lower limbs, as
in ballet. Both of our groups of skilled per-
formers - karate-ka and ballet dancers - use
the same muscles, even the same combina-
tions of muscles, to achieve some very simi-
lar movements and stances: but while the
ballerina's movements stress fluidity and
grace, those of the karate-ka stress vigour
and power. Both emphasise control.

The speed typist and the pianist require
fantastic neuromuscular coordination. To
adjust their fingers in space, which means
also adjusting the wrist, fore-arm, elbow,
arm and shoulder, demands control over 30
different joints and more than 50 muscles
for each hand! The visual sense comes into
the picture: the pianist reads her music, her
eyes dart over the music-sheet and the key-
board; while her fingers dart over the black
and white notes, and her feet over the pe-

dals. What amazing co-ordination this
demands and what remarkable mechanisms
inside the brain, to orchestrate the intricate
pattern of movements. The essence of such
skilled movements is in the co-ordination of
nerve and muscle, of sensory catchment,
brain centre and motor periphery.

The Role of the Nervous System

In all of these skilled movements, the
eyes and the head lead the movements of
the body. Yet they are controlled by nerves
which are only 5 - 10 cm long, while mus-
cles of the foot and leg are controlled by
nerves which are up to 1 metre long. The
golden rule of the peripheral nervous sys-
tem is that the thick, fast nerve fibres con-
nect remote regions, while thin, slow fibres
connect neighbouring areas. Hence mes-
sages arrive at near and far muscles at about
the same time. This is part of the secret of
the eye-head-neck-hand-foot co-ordination
which is basic to the attainment of human
skills, whether they be piano playing,
singing and speaking, dancing or Kkarate,
standing upright or walking on 2 limbs.

The posture of man and his bipedal
walking are 2 of a cluster of human func-
tions all of which require poise and skill in
the peripheral executive department of the
body, and all of which are subservient to
the controlling and co-ordinating mecha-
nisms of the brain.

During the formative aeons from Aus-
tralopithecus to modern man, there has
been a trebling of average brain-size. There
has been much speculation on the evolu-
tionary advantage of the bigger brain. Te-
leological as it may sound at this stage of
our knowledge, I have been compelled
to conclude that the advantage of a larger
brain during those evolving millennia was
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that not only did it make possible more
complex cultural achievements; not only
did it provide the central control over-
seeing our upright posture and bipedal gait,
and the ever-increasing range of skilled
human physical activities made possible by
that posture and gait; but above all it also
facilitated the transfer of these survival
mechanisms and of other learned beha-
viour to the offspring: in a word by articu-
late speech (Tobias, 1980; 1981b).

Speech seems to have come to man at
least 2 million years after he had become
upright. When it came, it made possible the
most advanced form of learning transmis-
sion from one generation to the next that
had yet appeared among the earth's mam-
mals. So, in a flash of evolutionary insight,
the power of speech, added to the pre-exis-
ting attainments of uprightness and
bipedalism, enhanced man's competency
for the skilled use of his body. It gave an
immeasurable stimulus to man's ongoing
exploration of the limits of his body's capa-
cities. There could be no going back: his
first great evolutionary transcendence had
been his erect bipedalism; the second came
with speech.

Armed with these 2 distinctive attribu-
tes, humankind has attained humanity. Man
has reached thereby a new phylogenetic
plateau - from which he discerns faintly,and
gropes towards, the next great step forward
in evolution.

My thanks are due to The College of
Medicine of South Africa, the National
Council for the Care of Cripples in South
Africa and the University of the Witwater-
stand, Johannesburg.

I received much appreciated help from
Di Melton, Zubeida Bayat, Colin Richards,
Peter Faugust, Alun Hughes, Renecia Smiedt
and Christel Eckert.
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SOUBORNE REFERATY e REVIEWS

KORZET PRO LECENI SKOLIOZY* VYVOJ
NASEHO KORZETU OD ROKU 1970. HODNOCENI
NORMALIZACE ROTACE, STATIKY ZEBER

A KLINOVITEHO TVARU OBRATLU

SCOLIOSIS TREATING BRACE* EVOLUTION

OF OUR BRACE SINCE 1970. AN EVALUATION

OF THE NORMALISATION OF ROTATION, OF RIB
STATIC, AND OF THE WEDGE SHAPED VERTEBRAE

J. CHENEAU

Jacques Cheneau M.D. 39 rue des Chanterelles 31850 Saint Orens, France
Gudrun Engels, M.D. Am Butzenweg 6. D.02245 Kiummelsbruck, Germany

SUMMARY

After having shortly presented Abbott, a genious, the first one who could cure scoliosis,
and briefly described the main principles of bracing and the way the other schools are bra-
cing now, the authors present the model that one of them has conceived. It is build with
polyethylene. Fifty four zones are taken in account on the scoliosis body. Wide and deep
spaces must be managed on concave areas. It has to be adjusted to patient,immediately after
delivery, regularly during the duration of a brace and occasionally if necessary. The height,
width and breadth as well as many details can be adjusted at least as well as in all other
methods. Nine kinds of mechanisms, 4 active and 5 passive, contribute altogether to the cor-
rection of scoliosis. A series of short term results is presented, where angle according to
Cobb, rotation, rib static and wedge shape are evaluated. All those features had got an ave-
rage bettering of 41 to 60 %.

Key words: scoliosis, brace, adjustments, wedged vertebrae, nine kinds of mechanisms

* Presented in the International Anthropological Congress ,Anthropology and Society May 22 - 24,2003,
Praha - Humpolec, Czech Republic

POHYBOVE USTROJI, ro¢nik 10, 2003, &. 1+2 29



INTRODUCTION

From the far off ages and up to the
beginning of the 20th century, man had
tried to treat scoliosis, but apparently with-
out any success. The first successful treat-
ment has been made by Abbott and pub-
lished in 1912 (1). He cured even severe
scoliosis even by adults. He reduced the
curvatures with an asymmetrical hammock
combined with tractions and bending. Then
he fixed the gained positions in plaster
casts. Wide concave sided hollow spaces
were managed in order to allow correction,
growth, breathing and a certain range of
corrective movements.

Fig. 1. 1909,Abbott straightened scoliotic curva-
tures by means of traction, bending and lateral
pressures. Then patients were placed in plaster
casts. Huge expansion spaces were managed on
concave sides. Here is the expansion area already
filled by migrating concave tissues, which have
become convex.

r
— ¥ 5 o

— )~

N M—

ANy A AN
Fig. 2. Three main mechanisms of brace action:
Traction, bending, side pressures.

Successors of Abbott tried to better the
Abbott technique, but all of them neglected
more or less the concave sided expansion,
a most important factor. Three mechanisms
were used and often combined, traction,
side bending and lateral hump pressures. In
Fig. 3 are the main models presented at our
times. The Milwaukee brace combines trac-
tion and hump pressures. The one of Bos-
ton puts the lumbar spine into kyphosis
and presses on humps. Others as in Lyon
(11) use uprights, bars and plastic pieces
based upon hump pressures. They give
a certain range of adjustability in height and
width, but no one in the antero-posterior
plane or in details. The Charleston bending
night brace uses a side bending in only one
plane of space. As far as we know it,no one
could get a valuable result by severe scolio-
sis with soft bands without hard material.

Fig. 3. Left, Milwaukee brace, vertical

traction + side pressions.

Middle. Boston old style. Strong abdominal pres-
sure causing lumbar Kyphosis; low pressure pads.
R. Brace with uprights and horizontal bars.

Side pressures.
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Fig. 4. An attempt to cure scoliosis with only soft
bands has never got any success, as long as we
are informed. Should a young tree be straigh-
tened without a stake? Here an exemple, in
Poland. This patient had severely worsened.

Since 1970, one of us (2-8) conceived
a brace after Abbott. It is made with plastic
material. In the years 1970 to 1992, it con-
sisted in immobilizing shoulders and hip in
close relations with one another, then in
pressing on humps. Now shoulders and hip
are only pressed where they are salient.The
correction is mostly active. It combines
side bending, lateral hump pressures and
very large and deep concave sided expan-
sion rooms. The team must have a complete
knowledge of the numerous deformations

(We describe 54 of them) caused by scolio-
sis on the body. The brace has no human
shape. It does not envelope the body like
a coat does it. It forces it into a corrected
position which the treating team aims at
giving to the patient after one year. Adjust-
ments must often be made, consisting in
widening the expansion rooms and in
lengthening the brace upwards and down-
wards (Fig. 5).

Nine kinds of mechanisms interfere and
contribute to straighten the curvatures.

1. The cherry stone effect: When la-
terally pressed, the tissues tend to escape
into all possible directions. The team has to
let the concave parts of body free and only
them.

2. Transfer of tissues along a slide
convex-concave. This action is also a cherry
stone effect, but is elective.

3. Growth is a severe factor of worsen-
ing of scoliosis without brace. It becomes
a factor of correction thanks to a marvellous
growth-helping action of brace, wished and
organized by the team.

A B
Fig. 5. A. Adjustments. In A. is the front part too low. Breasts have grown and there is not enough room
for the right breast. B. The front part of brace has been warmed up, then stretched upwards and given
a bulged shape. There remain two irregular zones with brownish colour. C. After having warmed up
again and smoothed the irregular parts between two layers of plastic foam, then polished, no more
irregularity can be seen. D. Lengthening a brace is quite easy and must be made every time the child
growths.

C
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4. Respiration also is a worsening fac-
tor without, and a curing factor with brace.

5. Every movement worsens scoliosis
as a result of shorter concave sided muscles
and of an unfavourable lever arm. With
brace, all allowed movements tend to be
corrective.

(
/_

Fig. 6. Cherry stone effect A, component forces
upwards and downwards. The forces downwards
reflect themselves on the ground and reinforce
those upwards. B. Never make convergent walls.
C. No shoulder pieces, denial of the most impor-
tant role of brace, a growth link.

Fig. 7. Elective tissue transfers are an elective
case of the cherry stone effect, in which only
humps are pressed and a whole slide of defor-
med tissues migrates towards a concave side.
Notice. Thoracic hump is higher than the corre-
sponding concave side.

j!:_;

Fig. 8. Scoliosis grows not or only a little in
height, but mainly towards humps which are
worsened. Brace hinders this bad phenomenon.
Then the patient grows towards the concave
sides and upward.

.

Fig. 9. Breathing without brace towards humps
worsens scoliosis. Brace hinders it. The Physio-
therapist must teach the patient how to breathe
out of his convex, and to breathe in toward his
concave sides.

A

-

AUS

Fig. 10. Every movement has a component in
the trunk. Concave sided (worsening) muscles
are shorter, then stronger, and the lever arm is
worsening. Right. The brace makes the balance
of the trunk muscles more symmetrical. So are
only the corrective movements allowed.
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6. The greater diameter of the oblique
oval thorax is taken in clamp between the
hump pressure parts. Its width decreases.
Then the smaller diameter tends to increase.
7. The right anterior brace wall, although
concave, serves as a secondary pressure part
for the correction of the hollow back.

4,21,43

Fig. 11: Section on thoracic apex. Pressed in
clamp by back thoracic part 1 and anterior part
4, the greater diameter of thorax diminishes. The
trunk derotates and the smaller diameter 5-7
gets larger. Then patient leans on the anterior
wall 7, although concave. This ,secondary pres-
sure point 7 helps correcting hollow back 5.

=TT’
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8. Bending the upper thorax around
the apex helps correcting the thoracic cur-
vature.

9. Anti-gravitational effect corrects
the cervico-thoracic and lumbo-sacral cur-
vatures.

Material and methods

We have studied the patients with idio-
pathic scoliosis in the institute of Amberg,
Germany, created in 1995. Patients were
provided with brace when Cobb's angle
was 21° or more. Then the same measures
were maid after one to two years. Non-idio-
pathic, neurological, as well as small scolio-
sis combined with Scheuermann's disease
and congenital ones have not been taken in
account.

We have calculated the angles accor-
ding to Cobb, as all teams use to. We

Fig. 12. A Scoliosis B - Bending. The cervico-thoracic apex wanders towards right and the thoracic apex
migrates towards left. So is the thoracic curve corrected. But the cervico-thoracic curvature still remains,
and the right shoulder is lower. C - anti-gravitational effect The patient straightens himself, corrects active-
ly the cervico-thoracic curve, rises his right shoulder. Notice the raising of thorax and of the thoracic apex.
It is true on this diagram and also true by the braced patient. Pressure part 1 must raise, too.

Anti-gravitational effect is also available in the lower segments of spine. Those lumbar and lumbo-
sacral curvatures are corrected, too, but we have not drawn it there in order not to make this drawing

too complex.
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wished also to study elements that we
never or scarcely had seen published: rota-
tion, rib static and wedging of vertebrae.

Rotation was calculated according to
Ponsetti. Based on the position of the more
deformed pedicle; we calculed from O to
100° on the front view of an apex or near-
apex vertebral body. The ruler of Perdriolle
(12) helps to gain time in this calculation.
We never have considered the position of
the spinous processes, more deformed than
rotated.

0° 25° 50° 75°

100

Fig. 13. Rotation, measured by the position of
the pedicles, according to Ponsetti. One can help
himself with the ruler of Perdriolle. The spinous
processes, being more deformed than rotated,
have not to be taken in account.

Rib static is measured with the angle
according to Mehta (Fig. 14, 10). Either
the acute angles or the obtuse ones can be
measured. What is important is the diffe-
rence of the angles, and it is the same with
the two kinds of measurements.

90° 135°

A\
)

1980 | FW.

1982

Fig. 14. Rib static. Out of the book of one of us,
1986. A girl of 15 had a Cobb's thoracic angle of
47°,and a very bad rib static. Brace reduced the
angle to 19°, rotation to 0°, and the rib static
almost completely, although pressure was made
on the apex vertebra. Wedge shape remained, as
a result of her age and of the technique we
would use at this time. Progresses have been
made since that time.
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Wedged vertebrae. We try to evaluate
it that way: Greater height minus smaller
height multiplied by 100 and divided by the
width. So is the coefficient obtained unaf-
fected by any change of size of the image.
Fig. 15. (65 - 53) :98 X 100 = 12,24

Fig. 15. Measuring the degree of wedging. We
divide the difference of heights of the greater
and the smaller side by the width.That makes the
coefficient indifferent from the size of the image.
We multiply by 100 in order to get a whole num-
ber. Here the coefficient, 12,24, corresponds to
a slight or medium wedging.

Results. A.
Cobb's angle

26 curvatures were analysed. The smal-
lest angle was 21°, the greatest one 58°.
Average angle before bracing was 38°, and
with brace 15,96°. The correction reached
58,3 %. No patient worsened during the
time of calculation. One of them had been
totally corrected from 31° to 0°. This per-
fect Cobb's correction was accompanied
with the normalization of rotation, rib static
and wedging. But the patient left brace at
13 years. A setback occurred, which can not
be totally mastered.

B. Rotation.

30 vertebrae had their rotation mea-
sured. Average rotation angle was 14,5°.

After bracing was it of 7,33". Among those
patients, 19 had a rotation before bracing.,
the maximal rotation being of 40°, the ave-
rage one 22,9°, the one after one or two
years of brace 11,48°. Three patients had
a rotation unchanged after having been
braced. Five were completely corrected. No
one worsened. Average correction was 49 %.

C. Rib static.

Twelve patients had their rib static mea-
sured. Five of them had symmetric ribs, no
one having worsened after bracing. Seven
had asymmetric ribs. After one year of bra-
cing; 5 of them were very much bettered,
and two of them worsened. Average better-
ing however was near 47,75 %, from 15,86°
to 8,29°.

D. Wedged vertebrae

We have calculated the wedge state of
33 vertebrae. Their average coefficients
were 13,51 before and 5,25 one to two
years after bracing. Five of them were not
wedged before being braced. 28 vertebrae
were previously wedged, with coefficients
15,92 before and 6,19 after one or two
years of bracing. The common percentage
of correction was 61,14 %. No apex or near-
apex vertebra has worsened its wedging
after one year of brace.

Data before and after bracing

40
35 7
30
25
20

gl ENTENEN=

Cobb Rotation

Rib static Wedge shape
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DISCUSSION

A. Cobb's angle. Owing to the fact
that our experience is relatively recent, and
therefore that only few patient has got
a brace compared with older centres, our
Cobb's angle result have no great value. We
have given them in order to do like all other
teams. Results are near the best ones all
over the world, although the mean angle of
the curvatures, was 38°; far greater than the
initial angle of the other schools, 28 to 33°.
(11). Another very unfavourable fact is the
one, that many of our patients had pre-
viously got a brace before, sometimes with
success, often without any improvement
and without any stop of worsening. When
the brace before ours was good, we cannot
have any hope to get a much better angle.
When it was bad, scoliosis is so much
changed that often a good brace can only
get poor results.

B. Rotation is often considered as less
important in publications. On radiographs
presented on papers and on internet, we
very scarcely could see radiographs de-
tailed enough to allow a rotation calcula-
tion. For some 40 years, rotation was eva-
luated by deviation of the apex and
neighbouring spinous processes. But the
spinous processing are mostly much more
deformed than rotated. Moreover, spinous
processes between Th. 7 and Th. 12 are
often very much reduced in size (Karski, 9).
Therefore we do no more take this kind of
mark in account when evaluating rotation.
Now we evaluate the position of pedicles.
The pedicles being also distorted in scolio-
tic patients, the angles calculated are not
precise. But that gives an idea of the rota-
tive deformation and a basis for a compari-
son all along the course of the treatment
and after its end.

C. Rib static has scarcely been mea-
sured in publications. We have found two
pages of internet, unsigned, not precise and
without any number. One was
http//:www.posna.org and the other
http//:sauk.org.uk/scoliosis. They say, in
harmony with Mehta (10) that a trouble of
rib static can give indications for the evo-
lution potential as well as for the time
when brace can be quitted. Measuring rib
static is not precise, because ribs are
curved, and because the vertebra con-
cerned often is oblique. But it gives an
approximate idea of the rib static and an
approach for a further comparison. In our
series, most patients had got their rib static
improved after having been braced. Let us
remember. Pressure part 1 pushes horizon-
tally at the level of the apex vertebra. Many
specialists allege, that such a pressure
should worsen the rib static. The contrary
occurs, because a correction leaded that
way is far more active than passive thanks
to the concave sided expansion rooms.
Two patients had their rib static worsened
after being braced. They had very severe
scoliosis, initially being over the limit of
bracing indication. In spite of this bad
angle, both have got a very good correction
of their Cobb's angle, rotation and wed-
ging. Only the rib static had worsened.

D. Wedged vertebra. We heard some
critics concerning the evaluation of wed-
ging. According to those critical persons,
wedging should not be a true one, but the
consequence of rotation. The concerned
vertebra being seen obliquely, its wedging
were only apparent. There are our answers.
1. Does a vertebra look like wegded when
seen obliquely? No. Please look at oblique
radiogaphs (fig. 16 A).

2. When a scoliotic vertebra is seen obli-
quely and seems to be wedged, could this
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aspect be only due to a notch in a side of
the vertebra? With Doctor Kotwicki in Poz-
nan, Poland, we have controlled this fact on
a rotated and wedged vertebra. Doctor
Kotwicki has derotated the apex with his
hands, then radiographed it again. The
wedge shape had remained unchanged.
That signed a true wedging and not only
a single notch. A similar demonstration is
made fig. 16 B and C.

Notice. The wedging of a single verte-
bra has a value only in relation with the
wedging of the neighbouring vertebrae.
Often is the vertebra under the apex one
the most wedged. When only one vertebra
is wedged, the deformation is maximal and
the prognosis bad. All that could be the
matter of a further study.

Please notice, that all our wedged and
unwedged vertebrae have been either
unchanged or bettered under action of
brace. Many of them had been completely
unwedged, into a symmetrical state. That is

one more proof of the beneficial action of
the good braces. This part of our work con-
cerning wedged vertebrae is the most
important one, because we never saw simi-
lar facts published.

CONCLUSION

Although the number of patients in our
series is low, we believe that our count has
a certain value as far as rotation, rib static
and above all wedging of vertebrae have
been measured and compared. Such mea-
sures had scarcely been published up to
our times. With only two exceptions which
concern rib static by two very severe sco-
liosis, no feature, Cobb's angles, rotation, rib
static and wedged vertebrae has worsened
after bracing. Most have bettered to an
important percentage. The most important
data concern the normalization of wed-
ging. These normalizations of structure

Fig. 17. A. The vertebral bodies do not look like being wedged in this incidence. B and C. Scoliosis with
small Cobb's angle as a result of a lower limbs difference. L2 is wedged, both in front view and in
oblique one.The greater side is left on front view, and right on oblique one, as a result of the change of
position. Notice, the upper plate of L2 is very oblique backwards and downwards : its oval shape is
large. L3 is not wedged, neither on front, neither on oblique views.
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prove once more, that a well done brace
with expansion rooms is a determining
condition for curing a scoliosis. We intend
to continue to do evaluations with more
cases, more delayed time and more factors
taken in account. We hope that others
teams will measure the wedging of apex
and near-apex vertebrae in a near future,
being a sure sign of bettering of scoliosis by
brace.
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SOUBORNE REFERATY e REVIEWS

BOSWELLIN — NOVE ANTIREVMATIKUM?
BOSWELLIN — A NEW ANTIRHEUMATIC DRUG?

M. ADAM

Revmatologicky ustav, Praha

V roce 1991 americkd spolecnost
SABINSA se zapocala vénovat vyzkumu
Boswellinu®. Nejprve doslo ke standar-
dizaci extrakéni metody ze stromu
Boswellia serrata tak, aby vysledny pro-
dukt obsahujici boswellové Kkyseliny
vyhovoval pfedpisim FDA. Pro latky s pro-
tizanétlivym ucinkem, které jsou piitomné
v tomto extraktu se ujal nidzev boswellin.
Standardizované extrakty, které jsou t¢. na
trhu, obsahuji podle titra¢nich analyz 50 -
70 % boswellovych kyselin (1).

Boswellia serrata je velky rozvétveny
strom s opadavym listim, ktery roste v su-
chych kopcovitych c¢astech Indie. Prysky-
fice kaucukovitého charakteru, v mistnim
jazyce znama jako ,Salai guggal®, je v do-
morodém Iékafstvi uzivina pro lécbu
dychacich onemocnéni, jaternich poruch
a revmatismu. Rovnéz v evropské mediciné
je boswellin podavan k potlaceni revma-
tickych a zanétlivych chorob. Lécebné
ucinky extraku ze stromu Boswellia serrata
jsou pfipisovany jiz zminénym boswello-
vym kyselinam, které inhibuji dva proza-
nétlivé enzymy - 5-lipoxygenizu, generujici
zanétlivé leukotrieny a lidskou leukocytarni
elastizu (HLE), coZ je serinova proteinaza
iniciujici tkanové poruchy, které spoustéji
zanétlivé pochody. Prestoze aktivitu 5-lipo-
xygenazy nejucinnéji potlacuje acetyl-11-
keto-f-boswellova kyselina, komerc¢ni pre-

parity obsahuji jen nevelkd mnozstvi této

kyseliny. Boswellin® obsahuje, pokud je

Znamo:

e monoterpeny (o-thujen)

e diterpeny (makrocyklické diterpenoidy
jako incesol, incesol oxid, diterpen alko-
hol (serratol))

e triterpeny (napf. a- a - amyriny)

e pentacyklické triterpenové Kkyseliny
(tirukal-8,24-dien-21-oikova kyselina).

V kyselém extraktu z pryskyfice
Boswellia serrata (Boswellin®) jsou piitom-
ny Ctyfi vétsi pentacyklické triterpenové
kyseliny:

o [-boswellova kyselina ()

chemicky: 3a-hydroxy-urs-12-en-23-oikova-
kyselina

molekulovy vzorec: C30H4803

molekulova viha: 456.7

HO
HOOC
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e acetyl-$-boswellova kyselina (I)

chemicky: 3o-acetoxy-urs-12-en-23-oikova
kyselina

molekulovy vzorec: C32H5004

molekulova viha: 498.74

AcO

HOOC H

o 1l-keto-p-boswellova kyselina (II)

chemicky: 3a-hydroxy-urs-12-en-11-keto-23-
oikova kyselina

molekulova viha: 470.69

HO

HOOC H

e acetyl-11-keto-f-boswellova kyselina (IV)

chemicky: 3a-acetoxy-urs-12-en-11-keto-23-
oikova kyselina

molekulovy vzorec: C32H4805

molekulova vaha: 512.73

AcO
HOOC

Kromé toho byly jesté isolovany dvé
dal3i triterpenové kyseliny:
e a-boswellova kyselina (V)

HO
COCH

e y-boswellova kyselina (VD)

HO
COOH

Dodate¢né bylo izolovano jeSté pét
triterpenovych kyselin, a dile ctyfi tetra-
cyklické triterpenové kyseliny. Pii pfipravé
Boswellinu® byly ziskiany dvé frakce: kysela
frakce a neutrilni frakce. Souhrn kyselych
frakci ma farmakologicky vyznam a vSechna
klinickd pozorovani jsou zaloZena na
pozorovani vlivu téchto frakci pfi jejich
podavani nemocnym. Vyzkumy z devade-
satych let ukazuji, Ze v kyselém extraktu
jsou boswellové kyseliny farmakologicky
nejaktivnéjsi a maji nevice vyjadfeny 1éceb-
ny ucinek. Jedna se o 11-keto-f- a acetyl-11-
keto-B-boswellové kyseliny.
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Obr. 1. Porovnani HPLC chromatogramu dvou f-boswellovych kyselin (UV detekce 254 nm).

Retencni ¢as: 7,393 - 11-keto-B-boswellova kyselina

Retenéni ¢as: 10.835 - acetyl-11-keto-B-boswellova kyselina

VYSLEDKY KLINICKYCH
STUDIL

Klinické studie uvadéné v literatuie
uvad¢ji zkuSenosti s kyselou frakci boswel-
linu®. Cistd boswellova kyselina piedstavuje
asi 25 % protizanétlivych liatek ac¢inkujicich

u nemocnych. Shao a spol. (1998) popsal
inhibi¢ni vliv boswellinu na bunky lidské
leukémie HL-60. Boswellin podle Safayhi
a spol. 1997 (2) inhibuje také lidskou leuko-
cytarni elastizu.

Dalsi klinickou studii byla priace autoru
Kulkarni et al. 1991 (3), ktefi testovali

uM of Boswel Acid needed
MW A O N ®

for 5-Lipoxygenase Inhibition

—_

Boswell Acids
1. B-boswellic acid
3. 11-Keto-B-boswellic acid

1.

2. Acetyl -B-boswellic acid
4. Acetyl-11-Keto-f-boswellic acid

Obr. 2. Inhibi¢ni uc¢inek riiznych boswellovych kyselin na 5-lipogenasu.
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pfipravek obsahujici vytazek z kofene
Withania somnifera, kmene stromu Boswelia
serrata a zinek. Randomizovani dvojité
zaslepena studie u OA pacientu, kontrolo-
vana placebem. Do vyzkumu bylo zafazeno
42 pacientu s osteoartrézou, piipravek byl
podavin 3 mésice a po 14 denni pauze dalsi
3 mésice. Klinicka acinnost byla vyhodno-
cena na zidkladé miry bolestivosti, ranni
ztuhlosti, miry invalidity a sily stisku. Sedi-
mentace a RTG snimkovani bylo provadéno
kazdy meésic. Ve skupiné léc¢ené herbomi-
neralnim pfipravkem byl proti placebu
pozorovan signifikantni pokles v mife
bolestivosti (p<0,001) a v mife invalidity
(p<0,05). Radiologicka vySetfeni nevykazo-
vala signifikantni rozdily mezi skupinami.
Nebyly pozorovany vedlejsi ucinky.

Reddy et al. 1989 (4) provedli vyzkum
efektu kyseliny boswellové na metabolismus
glykosaminoglykant u samcu laboratornich
potkanti albino. Biosyntéza sulfitovych
glykosaminoglykant byla vyhodnocena dle
pfijmu [35S]sulfitu. Obsah glykosamino-
glykant byl méfen v kizi, jatrech, ledvinach
a sleziné. Byla pozorovina signifikantné
redukovand syntéza glykosaminoglykant.
V porovniani s kontrolni skupinou byla
pozorovana markantné sniZena degradace
glykosaminoglykant.

U nas bude v nejblizsi dobé boswellin
dodavan na trh v pfipravku GELLADRINK
FAST® firmy Orling s.r.o., v némz zvysuje
ucinnost hlavni sloZzky tohoto nutraceutika
tj. kolagenniho hydrolyzatu. MoZnost place-
bo efektu odpada pfi veterinarni aplikaci -
velmi se osvédcilo jeho podavani zivodnim
konim, u nichz urychluje hojeni zanétu
Slach eventuelné namozZeni kloubii.

Zavérem je moZno fici, Ze boswellin
pfedstavuje nadéjnou latku pro humanni
i veterinarni medicinu.
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KAUZUISTIKY e CASE REPORTS

FAMILIARNI OSTEOCHONDRITIS DISSECANS
FAMILIAL OSTEOCHONDRITIS DISSECANS

K. KOZLOWSKI

Department of Medical Imaging New Children's Hospital, Westmead, Sydney,
Australia

SUMMARY

Two cases of osteochondritis dissecans in a boy and his father are described. The boy
was asymptomatic in spite of multifocal osteochondritis-like changes involving the knees,
spine and wrist bones. The father showed early degenerative hip disease with left sided total
hip replacement. Radiograms documented the wide spectrum of radiological abnormality
which occurs in this condition.

Key words: Familial osteochondritis dissecans - osteoarthritis

INTRODUCTION

Osteochondritis dissecans (OD) is a well-known knee disorder. One or both knee joints
may be affected. The elbow and ankle lesions are less common and have often a ,silent” cli-
nical course (1, 2). Lesions limited to one or two symmetrical joints may be classified as
localised cartilage/bone dysplasias (7, 8). Patients with OD localised to the elbows usually
show some discreet bony changes at the bones which form the elbow joint (7). OD may be
observed in some bone dysplasias especially spondylo-epiphysealis and polyepiphysealis
dysplasias (8). Random association of OD with Scheuermann disease, Osgood-Schlatter di-
sease, carpal tunnel syndrome, tibia vara and idiopathic scoliosis has also been reported
(5,9,13).Familial OD has been described in over 40 families. Inheritance is autosomal do-
minant (4-6,9, 11-13). Males are affected about 3 times as commonly as females. In familial
OD short stature and endocrine disorders are distinctive, not uncommon features (9, 13).
We report familial OD in a 39 year-old man and his 12 year-old son.
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CASE REPORT

PATIENT 1

This 39 year-old man has a long history
of bilateral hip pain. At the age of 9 years he
experienced knees swelling and at 15 his
hips were stiff and at 16 he had a cliff fall
with fracture of the left femur. He was mo-
derately sport active at school. He had no
other medical history. He developed OD
changes in both hips and secondary
osteoarthritis. Because of increasing wal-
king difficulties and left hip pain at 24 years
of age he underwent a left total hip replace-
ment (Fig. 1).

PATIENT 2

This 12 year-old boy presented with
short stature and a prominent lumbar lor-
dosis. He was 130 cm tall (below 3rd cen-
tile). He was asymptomatic. After assess-
ment of bone age skeletal survey was
performed (Fig. 2A-D). Clonidine stimula-
tion growth hormone, pancreatic and sali-
vary amylase isoenzymes, and routine bio-
chemistry were all normal.

DISCUSSION

We do not have the early hip radio-
graphs of the father but the present hip

Fig. 1. Familial Osteochondritis dissecans. Man 39 year-old. Pelvis. Severe osteoarthritis with narrow-
ing of the right joint space and subchondral cyst formation.
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Fig. 2. A-E. Familial Osteochondritis. Boy 12 year-old. A. Knees. OD affecting both the femoral condyles
and the lateral part of the tibial epiphyses. B.Spine. There is irregularuty of the vertebral plates most
marked posteriorly. Minor flattening of the thoracic spine. Narrowing of the intervertebral spaces in
the lumbar spine with small, OD like defects at the level Th12/L1(double arrow), and a large radiolu-
cent defect in the posterior, upper part of the vertebral body of L3 (single arrow). C. Hands. Some inter-
carpal joint spaces are narrowed. The hamates and triquetra are slightly sclerotic with radiolucent
defects in the proximal hamates and distal triquetra. Bone age corresponds to the chronological age of
12 years. D.Pelvis. Indistinct, irregularly sclerotic acetabular outline. Axial sclerosis of sacrum. Grossly
normal capital femoral epiphyses. E. Left shoulder. Abnormal trabecular pattern of the acromion, gle-
noid and the proximal humeral metaphyses. Radiolucent defect of distal part of glenoid is seen. Note
the broad medial clavicular end with narrowing of the medullary cavity above the coracoid process.
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Fig. 2C

X-ray documents OD-like changes and
severe osteoarthritis in the right hip. He
had been severely affected as a total hip
replacement in a 24 year-old man with little
sport activity is unusual indeed. In the boy
short stature was the cause for medical
check up. Surprisingly in spite of bilateral
knee OD changes (Fig. 2A) he was without
clinical symptoms. Noteworthy are his
spine changes characterised by minor irre-
gularity of the vertebral plates with OD-like
radiolucent defects in the lumbar vertebrae
(Fig. 2B) and osteolytic changes in the

hamates and triquetra (Fig. 2C). Involve-
ment of the carpal bones has to the best of
our knowledge not have been reported in
any forms of OD.

The etiology of OD is uncertain.
Although OD is usually regarded as a post-
traumatic disorder (2, 3,10) a primary carti-
lage metabolic deficiency is a possible main
reason (6) with trauma as an important con-
tributing factor. Anomalous ossification
resulting from enchondral dysostosis with
localised interruption of blood supply and
underlying bone abnormalities were also
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implicated as etiologic factors of OD (4). In
children with OD of the knees radiograms
of the areas of silent OD - elbows, ankle
joints or skeletal survey - should be con-
sidered depending from medical history
and clinical examination. Familial studies
are necessary if locomotor apparatus rela-
ted disorders are present in the family.
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PUVODNI PRACE e ORIGINAL PAPERS

DYNAMIKA HOUSTNUTI KORTIKALIS

DYNAMICS OF GROW OF BONE CORTICALIS
DENSITY

PETRTYL M., DANESOVA J.

Ceské vysoké uceni technické v Praze, Fakulta stavebni,
Laboratof biomechaniky a biomateridlového inZenyrstvi

SOUHRN

PredloZena price je zaméfena na exaktni analyzy procesu houstnuti kortikalis. Rychlosti
biochemickych reakci jsou ovliviiovany nejenom chemickymi a genetickymi cinky, ale
i ucinky mechanickymi (biomechanickymi). Houstnuti nastavd kdyZ celkové objemové
zmény M i (sledované reaktantni slozKky) jsou zaporné M; < 0), 4. kdyzZ se objem hmotnostni
jednotky zmensi. Proces houstnuti ve tkani zavisi nejenom na dominanci objemovych zmén,
ale i na zménich napéti v elementu kostni tkiné. Zménou napéti Ap lze proces houstnuti
ve tkani urychlit nebo zpomalit. Jestlize zmény mechanického napéti ve tkani jsou zdporneé,
dochazi k retardaci houstnuti ve tkani. JestliZe zmény mechanického napéti ve tkani jsou
kladné dochizi k akceleraci houstnuti ve tkani.

Klic¢ova slova: biomechanika, houstnuti kosti, regulatory houstnuti, rychlost houstnuti,
zmény napé€ti, objemové zmény, retardace houstnuti kosti, akcelerace
houstnuti kosti.

SUMMARY

Limit cycles of bone remodelling are regulated biomechanically and biochemically
(genetically). The speeds of biochemical reactions (i.e. the speeds of intense metabolic
processes) depend on the volume changes of molecular mixtures and on the stress changes
in a bone element. Processes of density depend on both the dominant volume changes of
molecular mixtures and stress changes. The resultant speed of the j-™ biochemical reaction,
which forms part of biochemical (metabolic) processes in the bone tissue (in the remodel-
ling limit cycle) is dependent on the product of speeds of the biochemical reaction initi-
ated biochemically (resp. genetically) and on the speeds of chemical reaction initiated bio-
mechanically. The ! biochemical reaction is influenced by the internal - primary chemical
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(genetical) effects and the external - biomechanical effects, i.e. stress changes Ap.The den-
sity of bone can be increasing when the stress changes in bone have the positive signum.

Key words: biomechanics, grow of bone density, bone regulators, speed of bone density,
stress changes, volume changes, retardation/acceleration of bone density.

1. UOVOD

Remodela¢ni procesy v Kkortikalis
probihaji v limitnich cyklech stfidanim
intenzivnich biochemickych reakci se slabé
staciondrnimi stavy [1], [2]. Existence slabé
staciondrnich stavi je podminkou nasled-
nych intenzivnich metabolickych procest
(biochemickych reakci) a naopak.

Béhem biochemickych reakci dochizi
v uvaZzovaném objemovém mikro/nanoele-

liidovs povrchovy
Ipicova receptor
membrana

buriky

/

intracelularni
signalni cesta

v

funkéni
zména
proteint

zména genoveé exprese
ména vlastnosti bunky

=\

mentu kosti ke zménim Kkoncentraci
molekuldrnich smési. Tyto zmény koncen-
traci jsou dusledkem komplexnich meta-
bolickych procesu, které jsou ovlivnény
zménami exprese genii (ij. v pripadech,
kdy se uplatiiuje genomovy mechaniz-
mus) nebo jsou diisledkem zmén proteinii
(tj. zmén jejich funkci uvniti: buriky), a to
bez vlivu genii, obr. 1.

,~'. extracelularni

® signalni molekula

|| zména paméti bunky ||

Obr. 1. Dvé cesty bunécné exprese, vlevo - funkéni zménou proteint (bez vlivu genomového mecha-
nizmu), vpravo - zménou genové exprese (vlivem ,zapojeného“ genomového mechanizmu).

50 LOCOMOTOR SYSTEM vol. 10,2003, No. 1+2



Kromé téchto dvou fundamentilnich
procesu (bez vlivu gent a s vlivem genu),
existuje velmi dulezity primarni vliv me-
chanicky/biomechanicky. Klein-Nulend,
E. Burger dokazali [3], Ze pfi mechanicky
iniciovaném toku extracelularni tekutiny
v lakunach osteocytu, dochazi ke stimulaci
osteoreceptortl o,  (integrint)) a nasledné
k produkci prostaglandinu PG2, ktery pfis-
piva k resorpci kortikalis, obr. 2.

Souhrnné feceno, biochemické reakce
mohou byt ovlivnény: a) chemickymi ticin-
ky (bez genetickych viivit), b) chemickymi
ucinky u nichz se uplatiuje genomovy
mechanizmus, ¢) biomechanicky.

povrchové

Role biomechanickych tcinka pfi meta-
bolickych procesech v kortikalis byla dosud
zkoumdna a ovéfoviana velmi sporadicky.
Nejsou exaktné popsiny rychlosti metabol-
ickych procest houstnuti nebo fidnuti kosti
v zavislosti na objemovych zménich mole-
kularnich smési (verifikovaného elementu
tkané) a neni znama role vlivu zmén napéti
ve tkdni pfi jejim houstnuti nebo fidnuti.

Tato prace je zaméfena na analyzu dy-
namiky metabolickych procesti boustnuti
kortikalis. Cilem je formulovat funda-
mentalni axiomy, tykajici se vlivu me-
chanického/biomechanického namaha-
ni na akceleraci/retardaci houstnuti.

receptory

rd

signalni cesta

¥

funkéni zména
proteind

zména genové exprese

zmeéna vlastnosti
buriky

‘://L

produkce prostaglandinu PG2

Obr. 2. Schéma produkce prostaglandinu PG2, ktery prispiva k resorpci kortikalis. Deformace mine-
ralizované matrice (vyvolané mechanickym/biomechanickym zatiZenim skeletu) iniciuji tok
extracelularni kapaliny v lakunich osteocytu. Smykovy tok této kapaliny (v tangencidlnim sméru
k povrchu lipidové membrany) namiha povrchové bunécné osteoreceptory, které prenaseji bio-
mechanochemicky signal do intracelulirniho prostoru osteocytu [3].
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Prace je zaméfena i na raciondlni vyuziti
presentovanych zavéru v klinické praxi.

Pozastavme se nejdfive a ve strucnosti
u nékterych hlavnich regulatori vlastnosti
a struktur Kkosti. Genové reguldtory jsou
dtlezité pro tvorbu tkani, na priklad pro jeji
mineralizaci [4]. Geny jsou citlivé na speci-
fické hormony [5]. Na pfiklad parathyroid je
hormonilnim peptidem, ktery reguluje
bunécny metabolismus v kosti, sniZuje kola-
genni syntézu (osteoid) a naopak zvySuje
osteokalcinovou genovou expresi [6]. PTH
v kosti stimuluje mnohondsobné bunécné
signaly [6] a reguluje kalciovou homeostizu
v séru [8]. Hormony iniciuji genovou akti-
vitu a prostfednictvim gent ovliviiuji (sekun-
darné reguluji) biochemické procesy v kosti.

Jinym pfikladem je genova regulace
kostniho sialoproteinu (BSP), kterda je
dulezita pro diferenciaci osteoblastli a pro
mineralizaci osteoidu [9]. BSP je (spolu
s osteopontinem OSP) hlavnim proteinem
kostni matrice [4]. BSP je regulovin hor-
monilnim peptidem (PTH, viz vySe)
pomoci genového mechanizmu [10]. Je
produkovin osteoblasty, béhem minera-
lizace osteoidu [4] a je prominentni kom-
ponentou, pfi formaci kosti [11], [12], [13],
[14]. Sialoprotein ma funkci nejenom regu-
lacni, ale i strukturalni [10].

Hormonialni regulace sehrivi dulezi-
tou roli i pfi produkci osteopontinu (OSP).
Osteopontin je fosfore¢ny mimobunécny
protein (nalezajici se v matrici kosti) [15].
Vznika v kostni matrici pfi jeji mineralizaci
z transformovanych bunék [13], [14], [4].
Spolu s kostnim sialoproteinem (BSP) je
jejim dominantnim proteinem.

Mineralizace osteoidu je regulovina téz
D-vitaminem [1.25-(OH),D,], [16]. Vitamin
D moduluje a fidi uvoliovani kalciovych
iontd bunkami do mineralizované tkiné
[16], [17].

Velmi vyznamnou roli pfi rekonstrukci
kosti (jeji regenerace) sehrivaji rustové fak-
tory. Ruistové faktory, spolu s kalciovou fos-
fatdzou, akceleruji regeneraci tkané [18].

VySe uvedené biochemické (metabo-
lické) procesy v kosti byly vétSinou sle-
dovany bez zohlednéni biomechanickych
vliva, které sehrivaji zcela neopominutel-
nou roli pfi houstnuti a fidnuti kosti.
A pravé na tyto vlivy je zaméfena tato
prace.

Pri analysdch zmén bustoty je treba
velmi duisledné rozlisovat houstnuti ve
tkdani a boustnuti tkané. Pri zméndch bus-
tot ve tkdni jsou sledovdny vzdy jen jisté
komponenty (j-té biochemické reakce),
zatimco pri analysdch bustoty tkdné je
tkarn posuzovdna z globdlnibo (celkové-
ho) pobledu.

Procesy houstnuti (aposice) tkiné jsou
popsany tfemi stechiometrickymi rovnice-

mi (1), (2) a (3, [1], [2]:

D2+D5=>D7+D8 (€))

D9 + D7 = D10 + D11 (@)

D, + Dy =Dy3+Dyy (6))
kde

D, jsou mononukledrni butiky (krevniho ptvo-

du) a preosteoblasty,
Dy jsou enzymy a zbytné produkty resorbce
Lstaré“ mineralizované kostni tkané,

D, jsou vznilé osteoblasty a jimi produkované
enzymy a dalsi syntetické slozky, regulujici
a spoluvytvarejici organickou (nemineralizo-
vanou) matrici - osteoid,

Dg jsou zbytné produkty vzniklé degradaci
organické a anorganické slozky kostni tkané
dusledkem aktivity mononuklearnich bunék,

9 je substrat (extracelularni tekutina) obsahu-
jici na priklad metabolity, latky energeticky
podporujici funkce remodelace, ionty, cukry,
aminokyseliny, kalcitonin (produkovany $tit-
nou zlazou a vneseny do krve) a soubory
dalsich latek,
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D,, je osteoid, tj vysokomolekulirni (kolagenni)
komponenta mezibunéc¢né hmoty neob-
sahujici mineralni slozky.

D,, je odpadovy substrit, ktery je produktem
biochemickych oxydacnich procest a ostat-
nich reakci pfi vzniku prebytecnych
(odpadnich) nizkomolarnich produktu, jako
je napf. kysela fosfatiza aj.

12 je substrit, ktery obsahuje komponenty ini-
ciujici ndslednou mineralizaci osteoidu.

13 je substrit, tj. komplex nadbyte¢nych
a odpadnich produktt z predchozich bio-
chemickych reakci, umoznujicich a regulu-
jicich remodela¢ni procesy.

D,, je vysokomolekulirni mineralizovany kola-

gen, tvofici novou extracelularni matrici.

2. RYCHLOSTI BIOCHEMIC-
KYCH PROCESU

Rychlosti jednotlivych biochemic-
kych reakci dle rovnic (1) az (3) jsou
vyrazn€ zavislé na objemovych zménach
dominantnich komponent (reaktantech,
molekularnich smésich) a na zménach
napéti. Pro prvni biochemickou reakci (1)
je rozhodujici (krom¢é zmén napéti) obje-
mova zména osteoblastu N3, pro druhou
biochemickou reakci (2) je rozhodujici
(kromé zmén napé€ti) objemova zména
osteoidu ny, pro tfeti biochemickou reakci
(3) je rozhodujici (kromé zmén napéti)
objemova zména mineralizovaného oste-
oidu n. Tyto zévislosti jsou ndstrojem pro
exaktni analyzy procesii boustnuti v kost-
ni thdni. Diisledkem téchto dilcich procesti
(tj. souborti vsech biochemickych reakci
(D az (3)) je celkové houstnuti kostni
thdné, v globdlnim pobledu.

Globalni houstnuti tkané (v integral-
nim, celkovém pohledu na tkan) je posloup-
nost (fet€zec) biomechanochemickych
procesu (tj. biochemickych reakci a sta-
cionarnich stavi), jejichz vysledkem je

zveétseni bustoty kostni tkdné (ve sle-
dovaném jejim elementu).

Proces boustnuti kostni tkdné (v jejim
objemovém elementu) je charakteristicky
tim, Ze hmotnostni jednotka této tkané (na
piiklad 1g nebo 1 mg) zaujme mensi objem
neZz méla na pocatku houstnuti. 70 zna-
mend, ze doslo k ndriistu kostni tkdné, tj.
zvétsila se jeji bustota, tzn., Ze vyslednd
objemovd zména kostni tkdné je mensi
Jjak nula.

Rychlosti biochemickych reakci jsou
ovliviiovany nejenom chemickymi a gene-
tickymi ucinky, ale i a¢inky mechanicky-
mi (biomechanickymi). Obecné feceno,
rychlost ki (j-té biochemické reakce,j = 1,2,
3) je funkci jak objemovych zmén n; sle-
dovanych reaktantnich slozek molekularni
smési tkan¢, tak i zmén napéti Ap = p - p,,
kde p,. je napéti v elementu kostni tkané za
staciondrniho stavu.

Pro rychlost jté biochemické reakce
( =1, 2, 3) remodelované kostni tkané plati
exponencialni rovnice (4), viz [1], [2], [19],
[20], [21]:

k]. = Aj e Mjdp “@

kde

Ap jsou zmény napéti v elementu kostni tkané,

n; jsou objemové zmény sledovanych reaktant-
nich slozek v elementu kostni tkiné vznik-
lych ucinkem:

a) chemickych latek (které jsou primar-
né iniciovany mechanickymi ucin-
ky), a které vyvolavaji objemové zmény
N, Sledovanych reaktantnich slozek
(napfiklad smykovym tokem extracelu-
larni tekutiny v lakunach osteocyt);

b) chemickych latek, transformovanych
v buiikach pfi ,,vypnutém“ genomo-
vém mechanizmu, které primarné
(nebo sekundirné) vyvolavaji objemové
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zmény Nichp sledovanych reaktantnich
slozek ;
¢©) chemickych latek (vzniklych v sou-
¢innosti s genomovym mechaniz-
mem), vyvoldvajici objemové zmény
Nichg sledovanych reaktantnich slozek;
Aj je soucinitel zavisly na hodnoté rovnovaz-
ného stavu tkané.

Pro celkovou (vyslednou) objemovou
zménu n; sledovanych reaktantnich slozek
(j-té biochemické reakce) a za pfedpokladu
platnosti principu superpozice muiiZeme
psat:

= Mim * Myenp + Mjchg ©

Sloucenim objemovych zmén Nichp od
primarnich chemickych ucinka (bez
soucinnosti s genomovym mechanizmem)
s objemovymi zménami MNichg (od chemic-
kych ucinkt iniciovanych v soucinnosti
s genomovym mechanizmem) v celkové
objemové zmény od chemickych ucinkd,
dostaneme:

T]j = "ﬂjm + T]jch ©

Rovnici (4) lze pomoci rovnice (6)
upravit takto:

kj = Aj e-Mjm + NjcAp %)

Z rovnice (7) je zfejmé, Ze rychlost j-té
biochemické reakce (j = 1, 2, 3) pfi remo-
delaci kostni tkdné€ je ovliviiovana zménami
napéti Ap a objemovymi zménami hi = h].m
+h .

Vzhledem k tomu, ze rychlost j-té bio-
chemické reakce (j = 1,2,3) je funkci obje-
mouvych zmeén Niep 0d chemickych tcinkii
a objemovych zmén Ny 0d chemickych
ucinkii primdrné iniciovanych mecha-
nickymi vlivy, je tfeba urcit, jaky vliv na

rychlost j-té biochemické reakce maji
chemické latky (primarné iniciované
chemicky, piipadné geneticky) a jaky
vliv na rychlost j-té biochemické
reakce maji chemické latky (vznikajici
primarné mechanickymi acinky).

Se zfetelem k podrobnym analyzam
raznych vlivii (4c¢inkt) na rychlosti bio-
chemickych reakci vyjdeme z rovnice (7),
kterou lze upravit na tvar:

k; = A, e MichP e MjmAP ®
Oznacime-li
e—ﬂjchAp = kjch (©))
a

e NjmAp = kjm ao

dostaneme pro rychlost j-té biochemic-
ké reakce j =1,2,3):

k]. = A]. kjCh k].m an

Z rovnice (11) je zfejmé, Ze rychlost j-té
biochemické reakce je imérna soucinu
rychlosti k; , od G¢inkd primarné che-
mickych a rychlosti kim od udinku pri-
marné mechanickych.

Cilem ndsledujicich analyz je determi-
novat, jak vyslednd rychlost k; (j-té bio-
chemické reakce v remodelované tkdni)
zavisi na velikosti rychlosti R ovlivnéné
primdrné chemicky a na velikosti rych-
losti kim ovlivnéné primdrné mechanicky
(1. sekunddrné chemicky).

Vztah mezi k. a k,~mdZeme urcit
z jejich poméru podle (9) a (10):
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. “NjchAp
Kien _ eWebP - 12)
klm e NymAp
Z rovnice (12) dostavame, Ze
= e~Mijch - NjmA
kl.Ch = e Mjch - Mjm Pk].m a3)

Vztah mezi kjCh a kjm je modelovan ex-
ponencialni funkci.

V kostni tkdni bebem jeji remodelace
mobou (v pritbébu kazdé j-té biochemické
reakce, j = 1, 2, 3) nastat dva fundamen-
tdlni pripady dominance rychlosti, a to
dominance rychlosti kjch (tj. dominance
rychlosti od chemickych iicinkii) nebo
dominance rychlosti kjm (tj. dominance
rychlosti od mechanickych ticinkii).

Protoze objemové zmény Nich od
primarnich chemickych ucinku a obje-
mové zmény v, od primarnich
mechanickych a¢inkua jsou mimo sta-
cionarni stavy ve vyrazné nerovno-
vaze, je v rovnici (13) vzdy jedna z bodnot
objemovych zmén vyssi nez hodnota
drubé objemové zmény (tzn. Nich << My
nebo MNicy, >> njm).

Z rovnice (13) je zfejmé, Ze rovnost mezi
rychlosti k]. « (0d chemickych tucinka)
a rychlosti k].m (od mechanickych acink)
nastane, kdyZ n ich = Mjm 2 nebo, kdyZ Ap =0
. p = po- Absolutni stacionarni stav
(,zmrtveni tkané) vznika tehdy, kdyz zmé-
ny napéti jsou nulové (tj. Ap = 0,4. p = p).
Pak rychlost biochemické reakce kjCh od
chemickych ucinka se rovna rychlosti k. |
od mechanickych ucinki, tj. k]. oh = kim‘ Obé
rychlosti jsou konstantni.

Signum vysledné objemové zmény
N =Ny + Ny (pro j = 1,2,3) sledovanych
reaktantnich sloZek definuje (charak-
terizuje) houstnuti molekulirni smési
a nebo jeji fidnuti ve tkani pfi j-t€ bio-
chemické reakci. Ridnuti ve tkini nastiva

tehdy, kdyZ celkova objemova zména 1) i sle-
dované reaktantni slozky je kladna (m ;> 0.
Houstnuti nastane, kdyZ objemové
zmény m i sledovanych reaktantnich
sloZek jsou zaporné (n]. < 0), tj. hmotnost-
ni jednotka uvaZované komponenty zaujme
mensi objem.

Proces houstnuti ve tkani zavisi
nejenom na dominanci objemovych
zmén, ale i na zménach napéti v ele-
mentu kostni tkiné. Zménou napéti
Ap Ize proces houstnuti ve tkani urych-
lit nebo zpomalit. Timto problémem se
budeme zabyvat v nasledujicich odstavcich.

3. PODMINKY HOUSTNUTI
V KOSTNI TKANI

K houstnuti tkdnové substance (pfi j-té
biochemické reakci remodelace kostni
tkané, j = 1, 2, 3) dochazi, kdyZ vysledna
objemova zména 1), sledované tkanové sub-
stance (tj. sledované reaktantni slozky) je
zaporna (tzn., Ze dochazi ke zmensSeni obje-
mu jeji hmotnostni jednotky):

N = Nigy + Ny << 0 149

To muiiZe byt vyvolano bud:

(1) objemovymi zménami: 1. , << 0
(od primérnich chemickych acink),

nebo

(2) objemovymi zménami: 1, >> 0 (od
primarnich mechanickych ucink®).

Vzhledem k tomu, Ze mimo stacionarni

stavy jsou objemové zmény 1 jch & Ny V NIE-
rovnovaze je v pripadé (1):

Ml = [ s
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a v pfipadé (2):

|lech| << |ﬂ,~m| 16

Prubéh houstnuti tkanové substance pri
j-té biochemické reakci (G = 1, 2, 3),
vyvolany objemovymi zménami Nien << 0
nebo n im << 0 je regulovan zménami nap€ti
Ap = p - p. (v elementu kostni tkin€). Vyse
uvedené dva pripady (1) a (2), se zietelem
ke zménam napéti Ap = p - p., budeme
dale podrobn¢ analyzovat.

3.1 Iniciace houstnuti tkafiové
substance objemovymi zménami
Nich od primarnich chemickych
ucinku

Uvazujme pfipad, kdy pfi j-té bio-
chemické reakci (j = 1, 2, 3) remodelace
v kostni tkidni jsou objemové zmény sle-
dovanych reaktantnich slozek od primar-
nich chemickych u¢inki mnohem mensi
neZ nula, tj.:

Njep << 0 an

a soucasn€ uvazujeme, Ze tkafova sub-
stance je v nestacionarnim stavu,

Potom celkovd objemova zména sle-
dovanych reaktantnich komponent je:

N = Njgy + Njepy << 0 as)
a také
Nich = Njm << 0 a»

Vysledni rychlost k]. (G =1,2,3) jté bio-
chemické reakce dle (8) a (11) je:

k = A Ky K=

= Aj e~Mjch + NjmAp Q0

Vlastni priubéh houstnuti tkafiové sub-
stance je ,urcovan“ zménou napti Ap =p -
p.-Vysledna rychlost j-t€ reakce dle rovnice
(20) je ovlivnéna znaménky zmén napéti
Ap=p-p,.

3.1.1 Vliv zapornych zmén napéti

Jestlize zmény napé€ti budou zaporné, tj.
Ap <0, 4. p < p,, potom rychlost j-t€ bio-
chemické reakce (j =1, 2, 3) od chemickych
acinktt bude mensi neZz je rychlost od
mechanickych ucinkd (dle rovnice (13)
a (19, tj. k].Ch << k].m, a rychlost kjm
(primarné ovlivnéna mechanicky) zpomali
(retarduje) rychlost kj o (priméarné ovlivné-
nou chemicky).

Dusledek je ten, Ze vysledna rychlost
kj houstnuti ve tkani (nastartované pri-
marni objemovou zménou Nieh << 0,
bude pfi poklesu napéti p (vzhledemk p,,
tj. pfi Ap < 0) klesat, dle (18) a (20), obr. 3.

k.
i _ —(Tjm +Mjcn) AP
kj = Aie

P > pe P
Ap=p-pe>0

|
i
p <pe Ppe
Ap=p-pe<0 Ap=0
Obr. 3. Prubéh funkce vysledné rychlosti kj bio-
chemické reakce je umérny exponencidlni funk-
ci e Mich+ MimAP v tomto piipadé je funkce k; kle-
sajici. Houstnuti v kostni tkdni nastartované
objemovou zménou 1), se bude pii poklesu na-
péti p (vzhledem k p,, tj. pfi Ap < 0) zpomalovat.
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3.1.2 Vliv kladnych zmén napéti

Jestlize zmény napéti budou kladné, tj.
Ap > 0, tj. p > p,, potom rychlost jt€ bio-
chemické reakce (j =1, 2, 3) od chemickych
ucinkti bude vyrazné€ vétsi nez je rychlost od
mechanickych ucinktt (dle rovnice (13)
a (1), tj. kjch >> kjm,k].m podstatné neovlivni
kjch. Z toho plyne, Zze vysledna rychlost k].
houstnuti ve tkani, vyvolané primarni
objemovou zménou 1 jch << 0 od chemic-
kych ucinka bude se pii narustu napéti
p (vzhledem k p, tj. pfi Ap > 0) zvétSovat
(dle rovnice (18) a (20), viz (obr. 4).

] ki — Aie—(n,m +7jcn) AP

e P > pe p
Ap =0 Ap=p-pe>0

Tt ——

P < pe
Ap=p-pe<O0

Obr. 4. Pribéh funkce vysledné rychlosti kj bio-
chemické reakce je umérny exponencidlni
funkci e"Mich + MimAP V tomto piipadé je funkce
k. rostouci. Pfi uc¢inku chemickych latek, na pfi-
klad 1éka nebo hormonu (nich << 0), dochazi
k houstnuti ve tkdni, a to jen tehdy, kdyz tkan
bude zatézovana (Ap > 0,tj. p > p), jinak dojde
k atlumu houstnuti v kostni tkani (jak je ziejmé
z pfedchoziho odstavce 3.1.1).

3.2 Iniciace houstnuti tkifiové substan-
ce objemovymi zménami n jm od
primarnich mechanickych ucinku

Houstnuti ve tkani muZe byt téZ ini-
ciovino objemovymi zménami m. =~ od
primarnich mechanickych ucinka. Uvazuj-
me, Ze objemové zmény MNjm << 0, a Ze
tkdn je v nestaciondrnim stavu, tj. kdyz

Inj | << In].ml. Potom celkova objemova
zména:

N = Mjy + Ny << 0 2D
AMNiey = Ny >> 0 22

Vlastni prubéh houstnuti v kostni tkiani
pfi j-té biochemické reakci (j =1, 2, 3), ini-
ciované objemovou zménou 1 im od pri-
marnich mechanickych ucinku, je opé€t pre-
determinovan (fizen) zménami napéti
Ap =p - p. (v elementu kostni tkin¢).

3.2.1 Vliv zapornych zmén napéti

Jestlize Ap < 0, tj. p < p, potom dle
vztahu (13) a (22) je rychlost kjch >> k].m,
tedy k].Ch zpomaluje k. a zaroven vysledna
rychlost kj (j-té biochemické reakce, pro j =
1, 2, 3) bude zpomalovana. Dusledkem je
skutec¢nost, Ze houstnuti ve tkani nastar-
tované objemovymi zménami v, ~—od
primarnich mechanickych uacinkua,
bude pii poklesu napéti p (vzhledem
k p., . pfi Ap < 0) tlhumeno. Rychlost k;
vysledné biochemické reakce bude klesat
dle (20) a (21), obr. 5.

k.
j _ =(jm +7Mjch) AP
k=Age

p > pe P
Ap=p-pe>0

P < pe Pe
Ap=p-pe<0 Ap=0
Obr. 5 Prubéh funkce vysledné rychlosti k]. bio-
chemické reakce je umérny exponencidlni funk-
ci e Mich + MmAP 'V tomto piipadé je funkce k; kle-
sajici. Houstnuti v kostni tkani bude pfi poklesu
napéti p (vzhledem k p,, tj. pii Ap < 0) tlumeno.
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3.2.2 Vliv kladnych zmén napéti

Jestlize Ap > 0, tj. p > p,, potom dle
vztahu (13) a (22) je rychlost k].Ch << k].m,
tedy k]. «n Podstatn€ neovlivni k. - a vysledna
rychlost k]. (j-t€ biochemické reakce, pro j =
1, 2, 3) bude akcelerovina. Vysledna
rychlost kj houstnuti ve tkani nastarto-
vaného objemovymi zménamin, << 0
od primirnich mechanickych ucinkua
bude pfi ristu napéti p (vzhledem k p,
tj. pfi Ap > 0) narustat (akcelerovat), dle
vztahu (20) a (21). obr. 6.

) _ =(jm +7jcn) AP
k;=Ae

|
|
|
|
I
|
|
1
T
p

e P > pe P
Ap=0 Ap=p-pe>0

P < pe
Ap=p-pe<O

Obr. 6. Pribéh funkce vysledné rychlosti k]. bio-
chemické reakce je umérny exponencidlni
funkci e Oich + imAP_ V tomto piipadé je funkce
kj rostouci. Je ziejmé, Ze nutnou podminkou
pro houstnuti ve tkani je jeji zatéZovani.

4. ZAVERY

4.1 Principy houstnuti v kosti

(@) Rychlost houstnuti ve tkani pii j-té bio-
chemické reakci (pro j =1, 2, 3), iniciované
objemovou zménou M, << 0, od primar-
nich chemickych ucinkii nebo 1 << 0, 0d
primérnich mechanickych ucinkt je expo-

nencidlni funkci zmén napéti Ap = p - p,, ve
sledovaném elementu kostni tkiané.

(b) Houstnuti v kosti bude pfi poklesu
napéti (zatizeni) Ap < 0 retardovano (tlu-
meno), a to jak pfi iniciaci houstnuti obje-
movymi zménami 1 ich od primarnich che-
mickych acinkq, tak i pfi iniciaci houstnuti
objemovymi zménami Nim od primarnich
mechanickych acinki.

(o) P1i narastu napéti (zatiZeni) Ap > 0, tj.
p > p. bude houstnuti v kosti akcelerovino,
a to jak pfi iniciaci hhoustnuti objemovymi
zménami Nich od primarnich chemickych
acink, tak i pii iniciaci houstnuti objemo-
vymi zménami Nim od primarnich mecha-
nickych acink.

AXIOM I.

(o retardaci houstnuti kosti):

Jestlize zmény mechanického napéti ve
tkani jsou zdporne (Ap < 0,tzn.,Ze p < p.),
dochazi k retardaci houstnuti ve tkani.

AXIOM II.

(o0 akceleraci houstnuti kosti):

Jestlize zmény mechanického napéti ve
tkani jsou Rladné (Ap > 0, tzn., Ze p > p.),
dochizi k akceleraci houstnuti ve tkani.

4.2 Zavéry pro klinickou praxi

Z ptedchozich analyz jsou zfejmé nasle-
praxi:

I. Pfi nedostatecném zatéZovani skeletu
(tj. pfi minimalizaci nebo pfi absenci
pohybu) bude vnéjsi aplikace chemic-
kych latek (na pfiklad 1€k, hormont
atp.), jejichz cilem bylo iniciovat houst-
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II.

II1.

IV.

VI

- e

nuti tkané, zcela neadinna. Predpokla-
dané houstnuti bude pfi nedostatku
pohybu retardovano a tlumeno.

Pfi zatéZovani skeletu (tj. pfi maxima-
lizaci pohybu) bude aplikace chemic-
kych latek (na pfiklad 1€k, hormona
atp.), jejichz cilem bylo iniciovat houst-
nuti tkdné vysoce ucinna. Predpokli-
dané houstnuti bude pfi dostate¢cném
pohybu akcelerovino.

Aplikace 1€kt podporujicich houstnuti
kostni tkdné je ucinna pouze v pripadé
dynamického zatézovani (dynamického
namahini) skeletu (resp. sledované jeho
lokality).

Iniciuvjici objemové zmény od primar-
nich chemickych ucinku (aplikace 1éku,
hormont atp.) a od primarnich mecha-
nickych ucinka jsou zastupitelné. Ini-
ciaci houstnuti kostni tkané chemicky-
mi latkami (1éky, hormony) lze nahradit
intenzivnim dynamickym namahanim
skeletu, resp. jejiho elementu, a to aktiv-
nim pohybem.

Dynamické zatéZovani kostni tkiné
(jako nedilnd slozka harmonického
pohybu) je nezastupitelnym faktorem
(iniciatorem a vlivem) podminujicim
remodelaci kostni tkané.

Dynamickym zatéZovanim lidského
skeletu je zintenzivnén ucinek chemic-
kych latek (1éki, hormont), potfebnych
pro tlumeni fidnuti kostni tkiné nebo
pro akceleraci jejiho houstnuti. Zmény
mechanického namahani kostni tkané
mohou, pfi nedostupnosti 1€k, tyto
1éky nahradit. Zmény napéti ve tkani,
primarné iniciované pohybem (resp.

pretvorenim tkané¢) mohou druhotné
vyvolat vznik chemickych latek, které
pfispivaji k retardaci fidnuti kosti.
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SUMMARY

This study was presented problems with usage of transpedicular spine fixators. The pur-
pose of this work was defined the value of pull-out strength of transpedicular screw from
vertebrae. Impact of geometrical parameters of transpedicular screw on value of pull-out
strength was analysed. Investigation was carried out on cadaver of lumbar and thoracic ver-
tebrae. The results of investigation showed significance of geometrical parameters of
transpedicular screws on durability of screw-vertebrae connection. This study proved also
that very important for good performance of the vertebrae and pedicle screw unit is ade-
quate match the screw diameter up with pedicle diameter.

Key words: experimental investigation, transpedicular screw, pull-out test
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INTRODUCTION

Transpedicular screws stabilisation is
commonly used in the treatment of patho-
logical changes and injuries of spine.
Regardless of many years of experience and
the knowledge of surgeon teams, the inser-
tion of implants to the spine initiates
numerous problems of clinical and biome-
chanical nature. The complications may
arise during the implantation, or in the post
operation period. Complications which
emerge during the exploitation of stabili-
sers comprises among others the following:
bending or breaking screws, pulling out
a screw out of the vertebra, breaking the
pediculum, loosening screws at the verte-
bral pedicle and “ploughing-in” of the screw
end in the shaft often accompanied by loo-
sening at the vertebral pedicle (1). Such
changes lead to secondary destabilisation
and losing spine correction.

Although problems connected with
transpendicular stabilisation are numerous,
this method still has advantage over other
stabilisation techniques. This is the effect of
much more beneficial biomechanical con-
ditions of screw anchoring, due to this the
achieved stabilisation is shorter (even two-
segmental) and more reliable.

The research on the explanation of at
least some problems appearing after the
implantation of transpedicular stabilisers
may turn to be extremely important for the
development of the operation technique
and the development direction of new
transpedicular screws solutions as well as
whole stabilisation systems (2).

The research on the parameters which
influence the durability of screw-spine con-
nection in transpedicular stabilisation are
conducted in way taking into account
numerous aspects. Most often the research

concerns the definition of force which
causes the destabilisation of a screw in the
vertebra. There tests which examine maxi-
mum force which can lead to pulling out of
the screw from bone (they often depend
on the way the screw was inserted) (3,4, 5,
0), or they define the conditions in which
the cohesion of the connection is violated
in bending attempt (1, 7). The research is
carried out for single screws as well as
whole stabilisation systems. Various geo-
metric and mechanical parameters of
screws are analysed as well as their influ-
ence on the obtained values of the pull out
force (4, 8).

Regardless, however, of a variety of
research there are no analyses which would
search for a correlation between the very
vertebra pediculum - its geometry (which
is one of the most important elements in
screw-bone connection durability) and the
geometry of the inserted screw in relation
to the force which causes pulling out of the
screw from bone.

Defining the correlation between screw
geometry and vertebra pediculum could
make a good “tool” for fast and appropriate
screw selection when planning and per-
forming the operation in which transpedi-
cular stabilisation is applied.

In this work experimental research was
conducted, the purpose of the research was
defining the dependence between selected
geometric characteristics of transpedicular
screws, vertebra pediculum and the value
of force pull-out a screw from a vertebra.
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MATERIAL AND METHOD

Materials. The research was conduc-
ted on vertebrae section preparation of
human spine vertebrae. The analysis was
carried out on 20 vertebrae, where 11 ver-
tebrae came from thoracic part of the
spine, and 9 vertebrae came from the lum-
bar part. Trying to obtain repeatable measu-
rements conditions, the vertebrae used in
the research came from spines of indivi-
duals of similar physical characteristics
(average age - 29 years). The quality of
bone tissue was additionally assessed in
a similar way on the basis of Rtg pictures by
densitometry method (2).

The researched material was divided
into single vertebrae which were next dis-
seted free of soft tissues. Muscles, ligaments
and elements of intervertebral disc were
removed. The individual vertebrae were
kept in double-bagged at the temperature
of -20 °C. Before testing the specimens
were thawed at room temperature. Trans-
pedicular screws were implanted in pre-
pared vertebrae (Fig. 1a). The implantation
was carried out by a physician - a specialist
- in accordance with procedures binding
for particular screw types.

b)

Fig.1. Picture of vertebra with transpedicular
screw - ), inferior-superior of a specimen after
screw placement - b).

Roentgenographic analysis was conduc-
ted for all vertebrae (Rtg pictures - Fig. 1b)
fore the insertion of transpedicular screws
(to eliminate degeneration and pathological
changes) and after the screws settlement
(to determine implant insertion correct-
ness). On the basis of Rtg pictures the
screw diameter ratio to pediculum diame-
ter was determined (ds/dp) - Fig. 2.

On the basis of Rtg pictures the radio-
logic density of vertebrae bone tissue was
estimated. This parameter created the basis
for selection of preparations representing
similar density.

Screw Placement. The research was
conducted on 7 designs of transpedicular
screws differing in geometry and material
they were made of.

Screw Length of screw Diameter Screw type Material
designation L [mm] d, [mm]
W1 40 6,6 cylindrical austenitic steel
w2 30 4,8 cylindrical austenitic steel
w3 20 4.8 cylindrical austenitic steel
W4 20 6,6 cylindrical austenitic steel
W5 40 6,6 cylindrical titanium alloy
S1 40 7,6/4,5 conical titanium alloy
S2 30 5,5/4,0 conical titanium alloy

Table 1. Parameters of analysed screws
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The presented work analyse the influ-
ence of the following parameters on con-
nected with transpedicular screws geome-
try on the value of pull out force:
® Length of the threaded part of transpe-

dicular screw L - Fig. 2,
® Shape of screw crew,
® Screw diameter to pediculum diameter

ratio d/d - Fig. 2.

Table 1 presents the geometric para-
meters of analysed transpedicular screws.

Mechanical Testing - Axial Pull-out.
Vertebrae with implanted transpedicular
screws were settled in a set up specially

Fig. 2. Schema of inserting screw in vertebra and
geometrical parameters.

designed for this purpose. The set up con-
struction assured the consistency of the
direction of the determined load with the
direction of tarnspedicular screw axis -
Fig. 3. The research was performed using
testing machine (MTS MiniBionix 858).
Pull-out test consisted in loading the
implanted transpedicular screw with force
acting in the direction consistent with the
screw axis. Load velocity made 50 N/s. In
all cases the test was continued until the
screw was pulled out of the vertebra.

Fig. 3. Schema of loading system.

Screw Among Average value of pull-out Average value of ratio
designation of test N force PW [N] (SD [N]) ds/dD (SD)
Wi 6 1218 (192,3) 0,78 (0,11)
w2 6 944 (228,8) 0,71 (0,15)
W3 6 619 (146,8) 0,69 (0,04
W4 5 762 (233,6) 0,76 (0,08)
W5 6 1487 (128,9) 0,80 (0,03)
S1 5 1565 (181,3) 0,79 (0,06)
S2 6 1365 (230,4) 0,76 (0,09)

Table 2. Statement of average values of pull-out strength PW and ratio ds/clp for analysed transpedicular

SCrews
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RESULTS AND DISCUSSION

On the basis of the conducted tests,
force change course of the force acting on
a screw in the function of its displacement
was obtained for each of the tested screws.
The pulling out force PW was defined as
maximum force value registered during the
test. Table 2 presents average pulling out
force values for the tested transpedicular
screws. The graphic illustration of average
values of the pulling out force is shown in
Fig. 4. The highest value of pulling out
force 1565N (SD 181,3N) was obtained in
the case of S1 screw, while the lowest va-
lues 619 N (SD 146,8N) for W3 screw.

On the basis of the conducted tests,
force change course of the force acting on
a screw in the function of its displacement
was obtained for each of the tested screws.
The pulling out force PW was defined as
maximum force value registered during the
test. Table 2 presents average pulling out
force values for the tested transpedicular
screws. The graphic illustration of average
values of the pulling out force is shown in
Fig. 4. The highest value of pulling out
force 1565N (SD 181,3N) was obtained in
the case of S1 screw, while the lowest va-
lues 619 N (SD 146,8N) for W3 screw.

The performed research showed that
the length of the threaded part of the screw
allows to obtain material growth in pulling
out force value. Comparing average force
values for screws W2 and W3 differing in
the length of the threaded part, we can
claim that the increase of this parameter by
1/3 results in the increase of pulling out
force value by 34,4 %. A similar tendency
was observed in the comparison of screws
W1 and W4. In this case the increase of the
threaded part by 1/2 generates the increase
of average force value Py, by 37,4 %.

1800
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Py [N]

1400

1200 -
1000 +
800
600
400 1
200 +

W1 W2 W3 W4 W5 St S2

Fig. 4. Average value of pull-out force for investi-
gated screws

The value of the nominal diameter of
the thread is connected with another para-
meter which was also analysed during the
research. This parameter is the ratio of the
nominal diameter of the transpedicular
screw thread to pediculum diameter d/d .
Chart 2 gives average values for d/d | deter-
mined for the examined cases and Fig. 5
makes a graphic presentation of the para-
meter value.

0,82

0,8
0,78
0,76
0,74
0,72

0,7 1
0,68 A
0,66
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0,62 -

dg/d,

w2 W3 Wi

W4 W5 S1 S2

Fig. 5. Average value of ratio dS/dP for investi-
gated screws
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Analysing the obtained results one can
come to a conclusion that the values of
ds/dp are lower for screws of dS = 4,8 mm
diameter, i.e. W2 and W3. Analogous values
of screw diameters d, = 6,6 mm (W1, W4,
W5) are higher by average of 10,3 %. One
can also observe that there is a dependency
between the value of d/d  ratio and the
value of pulling out force Py,. With the
increase of the value of ds/dp ratio, the value
of pulling out force Py, grows and it is a li-
near dependency, the matching coefficient
makes R, = 0,89 (Fig. 6). As a result we can
conclude that the appropriate selection of
nominal diameter of transpedicular screw
to the size of pediculum is vital for the dura-
bility of the connection between the screw
and the vertebra. This is connected with the
fact that 90-95 % of the force pulling out the
screw settled in a vertebra is transferred by
pediculum (9). The word ,appropriately”
has been used here on purpose as the
increase of ds/d coefficient value above 0,8
may result in the decrease of pulling out
force, which is the effect of excessive wea-
kening of pediculum in compact bone tis-
sue. This may also lead to micro-cracks of
pediculum at the screw implantation stage
(10), as a result during the exploitation of
the stabiliser leads to system destabilisation.
During the research, the results of which are
presented in this work in three cases (1 in
the case of screw W5 and 2 in the case of
screw S1), the effect of pediculum length-
wise crack (parallel to the screw axis) was
registered during an attempt of pulling out.
It is worth mentioning that the average va-
lues of d/d  for these screws reached the
highest values: 0,80 and 0,79 respectively. To
be able to exactly predict the value of ds/dp
ratio of the pediculum before it generates
a crack it is necessary to conduct extra
research of this question.

= 1800
5 1600 - A
& 1400 A
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dy/d,

Fig. 6. The changes in pull-out strength value in
relation to dS/dP ratio

The last parameter analysed in the
research was the shape of a screw core.The
obtained results show that for a screw with
a conic core (case S1) the average pulling
out force value is 22,1 % higher than in the
case of a screw with a cylindrical core (case
W1). In the case of shorter screws, of
30 mm length (§2,W2) the difference of the
value of pulling out force makes 30 % to the
benefit of the screw with a conic core.
Higher values of pulling out force for
screws with conic core have several rea-
sons. The first one is the above discussed
question of d/d  ratio. Conic screws are
characterised by substantial diameter d in
the part co-operating with pediculum. In
the case of screw S1 d, = 7,6 mm, for com-
parison in the case of screw W1 d, = 6,6 mm
(table 1). The second reason is connected
with a parameter we have not mentioned
so far, namely the pitch of thread. For all
tested cylindrical screws the pitch of
thread made 3 mm, while for conic screws
the pitch of thread was lower and made
2 mm. We need to emphasise here that ge-
nerally in the offered conic screws the
pitch of the screw of the majority of them
makes 2mm and is characterised by a dif-
ferent profile. Certainly a lower value of the
pitch of the thread results in the increase of
the area of screw action on the vertebra
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structure, in effect the stresses in bone tis-
sue decrease (10). This makes it possible to
transfer force of higher value.

CONCLUSIONS

The conducted research indicate that
the parameters characterising transpedicu-
lar screw geometry, i.e. threaded part
length, nominal diameter of the screw
thread and the shape of screw thread have
essential influence on the value of the force
pulling them out of vertebrae. Defining the
durability of transpedicular screw connec-
tion with a vertebra makes it possible to
select appropriate mechanical parameters
(rigidity in particular) and other elements
which create the construction of transpe-
dicular stabiliser. Taking into consideration
the values of force which cause pull out of
the screw, the constructor may select the
rigidity of other construction elements of
the stabiliser in such a way so as not to
exceed these forces in exploitation condi-
tions, i.e. everyday activity.

The presented research analyses only
the reaction of a few selected parameters.
When the assumed programme for the
research was performed new suggestions
concerning other parameters arose, their
influence on the value of the force pulling
out a transpedicular screw of the vertebra
is interesting and it has not been analysed
so far. One of such questions is the defini-
tion of optimum value for ds/d ratio to
assure the highest ability to transfer the
axis force and not to generate pediculum
cracking simultaneously. Another issue is
answering the question of the influence of
chemical properties (composition) and me-
chanical properties of the material and in
particular the microstructure of surface

layer which is characteristic of a given
material and of the technology of its manu-
facturing on the durability of the connec-
tion between a screw and bone.
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PUVODNI PRACE e ORIGINAL PAPER

UCINNOST KOLAGENNICH PEPTIDU VS.
DICLOFENAC U KOSTNI FORMY OSTEOARTHRITIDY

COMPARISON OF THE EFFICACY THREE DIFFERENT
THERAPY KINDS IN OSTEOARTHRITIS

ADAM M., HULEJOVA H., SPACEK P.

Institute of Rheumatology, Prague, Czechia

SUMMARY

This is a double-blind randomized, parallel group study. Patients with either knee and/or
hip osteoarthritis were supplemented with one of three therapies for 12 weeks: pharma-
ceutical grade of collagen hydrolysate (PCH)(10 g/day), diclofenac sodium (DCF)
(75 mg/day), or the combination of PCH and DCE The primary efficacy was the
Lequesne's Index. The study was completed with 15, 16, and 13 patients in the three treat-
ment groups. All patient suffered from bone form of osteoartrhritis (OA) 3rd or 4th stage
according to the nomenclature of Kellgren and Lawrence.

Lequesne's Index showed some improvement during the therapy, which however, for
the DCF monotreatment disappeared until the follow up. Based on Index score there were
no recognizable disadvantages of PCH to DCE On the other hand, early responses were
noted in 85 % of patients under DCF monotreatment and in case for any on the patients
under PCH monotreatment. Urinary pyridinolines and bone alkaline phosphatase did not
exhibit any recognizable trends. At the end of the three month treatment phase, the chon-
drex score showed a definite improvement in PCH group.

Key words: osteoarthritis, pharmaceutical grade collagen hydrolysate,m diclofenc,
pyridinoline, chondrex, bone alkaline phosphatase
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INTRODUCTION

In the last decades interest is paid to
nutritional supplements (Nutraceuticals)
especially to collagen, both as symptomatic
relieving agents, and agents which may have
a specific effect on disease pathophysiology
and pathologic  structural changes.
Hydrolyzed gelatine derivatives, which are
manufactured from bovine or porcine hide
or bones, have been used over many years.
Oesser et al. using radioactively labelled col-
lagen peptides showed their passing
through gastrontestinal wall (12). Clinical
studies with these derivatives showed effi-
cacious symptomatic effect in osteoarthritis
(1). Pharmaceutical grade collagen hydroly-
sate (PCH) is a soluble powder obtained
using an enzymatic digestion with a food
aproved enzyme. The everage molecular
mass ranges from 500 to 6000. In our previ-
ous studies we did not observed any side
effects (1, 3, 4). Acute, subacute, teratogenic
and mutagenic testing of gelatin hydrolysa-
tes have not revealed any health risk.

The aim of this study was to objectify
the therapeutic effect of PCH over a three
months treatment in the bone form of
osteoarthritis (BOA) by means of clinical
outcome criterion (Lequesne's Index) as
well as specialised laboratory tests - uri-
nary pyridinoline, urinary deoxypyridino-
line (UPD, UDPD), serum bone alkaline
phosphatase (BAP), and serum chondrex
and to compare its the therapeutical effect
with that of diclofenac.

STUDY DESIGN

The study was randomized, double-
blind clinical trial comparing the efficacy
and tolerability of oral treatment with PCH
versus diclophenac in three age-matched
groups of patients.

Patients: A total of 46 patients of both
sexes (25 females, 19 males) suffering from
OA bone form (radiologic severity Kellgren-
Lawrence (7), grade 3 or 4) of hip or knee
joints were enrolled in this study. Patients
suffering from neoplasia, bone metabolic
diseases and/or other metabolic diseases,
secondary OA of any kind, inflammatory
joint disease, intraarticular corticosteroids
in the preceding six months, genu valgum
or varum exceeding 8°, any SYSADOA in the
preceding 6 months were excluded. Only
two drop-outs (both on DCF) occured du-
ring the study due to cause not related to the
therapy administered. No patient dropped
out of the study because of side-effects, pain
increasing, inefficacy, and/or compliance.

Radiological evaluations were per-
formed on anteroposterior X-rays in
a weight-bearing monopodal position upon
entry.

Demographic and baseline charac-
teristics (Tabs. 1 and 2). A comparison of
the demographic data upon entry showed
only negligible differences under studied
groups. Patients groups are comparable
with respect to demographic characteris-
tics and also with respect to disease cha-
racteristics except for a slight underrepre-

Age Height Weight
[years] [cm] [kg]
PCH 66.27+8.13 170.93+7.44 82.27+12.06
DCF 67.52+8.05 164.16%6.17 75.15%£9.32
PCH+DCF 66.50%7.72 166.56%+6.99 76.75%+9.82

Tab. 1. Demographic Characteristics

70 LOCOMOTOR SYSTEM vol. 10,2003, No. 1+2



sentation of patients with gonarthrosis in
PCH group and an overrepresentation of
patients with more than 12 month of previ-
ous therapy in DCF group (Tab. 3).

Medication. Patients were randomly
allocated to either pharmaceutical collagen
hydrolysate (PCH) (10 g a day) - 15 pa-
tients, or to diclofenac (DFC) (75 mg a day)
- 13 patients, or to the combination of both
the substances i.e. PCH (10 g a day) and
DFC (75 mg a day) - 16 patients. PCH was
product of DGF Stoess, Eberbach, Germany.
Double-blind treatment was carried out for
12 weeks from visit 2 to visit 5 with one
sachet containing either from the three
tested medications daily for 12 months and
followed by an eight week post-treatment
washout.

Treatment efficacy assessment
occured at screening, baseline (visit 1), at
weeks 4 (visit 2), weeks 8 (visit 3), 12 (visit
4), followed by assessments at week 20
(visit 5) representing post-treatment follow-
up. The efficacy of treatment was evaluated
according to the functional status of the

patients in their daily lives using
Lequesne's Index in the three point scale
(none, moderate, severe) and according to
specialised biochemical tests (8, 9). Pyridi-
noline (UPD) and deoxypyridinoline
(UDPD) were measured in the fasting urine
by HPLC, bone alkaline phosphatase (BAP)
in serum by ELISA, and the serum levels of
chondrex (YLK40) also by ELISA (Tab. 4).
The normal values see in Tab. 5.

Specialised biochemical test: both
the pyridinolines were determined in fas-
ting urine after hydrolysis and microgranu-
lar cellulose CC31 prefractionation and
fluorescence detection after strong cation
HPLC (13). Serum bone alkaline and chon-
drex were measured using antibodies Metra
(CA,USA) by ELISA.

Paracetamol consumption: during
the 16 months study patients were allowed
to take paracetamol as rescue medication.
Patients with PCH consumpted paraceta-
mol exceptional only, those treated with
DCEF did not used it at all.

sex Disease Duration Previous therapy
F M less 1-2 2-5 | more | none | inlast | 6-12 |13 and
than | years | years | than 6 |months| more
1 year 5 years months| ago | m.ago
Substance N N N N N N N N N N
PCH 15 10 0 1 3 11 7 5 0 3
PCH+DCF 13 3 1 2 1 12 5 1 5 5
DCF 7 6 0 0 2 11 2 0 1 10
Tab. 2. Baseline Characteristics
Total OA of knee joints OA of hip joints
Substance N N A
PCH 15 5 11
PCH+DCF 16 9 9
DCF 13 9 6

Tab. 3. Frequency Distribution of OA
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Visit 1 Visit 2 Visit 3
PCH 131.72£75.78 94.23+51.56 125.01+77.68
Chondrex PCH+DCP 87.44+71.03 71.79£65.00 88.13+70.47
DCF 112.66+66.58 96.10+61.55 100.40+51.29
PCH 42.21+14.6 134.83+11.13 32.79£12.51
UPD PCH+DCP 43.33+16.01 40.11+12.20 51.99£12.40
DCF 50.13+35.82 39.38+17.09 40.92+14.37
PCH 8.25+2.85 6.17+2.89 6.38+2.52
UPDP PCH+DCP 7.56+3.21 5.98+t2.71 9.83%3.17
DCF 10.32+7.29 7.53%+3.65 8.12+3.48
PCH 19.75+7.36 20.43+3.65 21.11£10.45
BAP PCH+DCP 22.38+7.16 21.41+6.44 21.23+6.16
DCF 19.98+5.04 21.39+4.21 20.05+6.20
PHC - Pharmaceutical Grade Collagen Hydrolysate
DCF - Diclofenac
Treatment:
Collagen Peptides 10g/day
Collagen Peptides 10g/day + Diclofenac 75 mg/day
Diclofenac 75mg/day
Tab. 4. Specialized Biochemical Tests (Means and Standard Deviations)
UPD 41.6 £ 10.6
(n = 26) (nmol/mmol cr.)
UPDP 81+28
(n = 26) (nmol/mmol cr.)
BAP 122 £ 27
(n=10) U/L)
Chondrex 43.2 £ 14.5
n =39 (ng/ml)

UPD - urinary pyridinoline
UDPD - urinary deoxypyridinoline
BAP - serum bone alkaline phosphatase

Tab. 5. Control values

total Doctors' Evaluation Patients' Evaluation

poor moderate very good poor moderate very good
N N N N A N A
PCH 15 0 8 7 0 7 8
PCH+DCF 16 1 6 9 1 5 10
DCF 13 1 8 4 0 6 7

Tab. 6. Doctors' and Patients' Evaluation at the End of Therapy
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Statistical evaluation of the data was
performed by an independent AAI Deutsch-
land GmbH, Neu Ulm, Germany in compli-
ance with Good Statistical Practices

RESULTS

Whereas treatment groups showed de-
finite differences with respect to the fre-
quency of early reaction according to the
Lequesne's Index (none in PCH group, 5 in
the group combined treatment, and 11 in
DCF monotreatment), they were not rele-
vantly different with respect to the doc-
tor's and patient's evaluation (Tab. 6).

Lequesne's Index scores are showed
in Fig. 1. All the three treatments caused

a decrease in this score after one month
therapy, with a far greater decrease
observed in the DCF group (to 29.74 % of
the baseline value). However, in the PCH
group the score droppped down to 66.42 %
of baseline score only. In both the groups
treated with PCH scores improved definite-
ly during the trial. The scores in the follow-
up examination (visit 5) increased for the
DCF monotreatment, where they reached
values close by those obtained at visit 1
(16.31 versus 15.31)

With a fairly large spread of results
under patients, there were no clearly recog-
nizable trends for changes in most of spe-
cialized biochemical tests. There was a mar-
ginal tendency for an increase in BAP
during the treatment periods. Tab. 4 sum-
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marizes statistical results. At the end of the
three months treatment phase (visit 4), the
chondrex main values showed a definite
improvement PCH group but not for the
other treatment. UPD and UDPD detected
an down regulation mainly in PCH and DCF
group, and two month later (visit 5) this
tendency still was recognizable.

DISCUSSION

OA are overlaping disorders in which
articular cartilage and subchondral bone
are disturbed and synovial membrane often
infammed. From the etiopathogenetical
point of view OA of hip joint seems to be
different from that of knee joint. It cannot
be excluded that some

immune processes may play an impor-
tant role especially in the etiopathogenesis
of coxarthrosis. We namely found in
patients with OA high collagen type I, II III
antibodies titers OA resembling those in
rheumatoid arthritis (11).

It is necessary to stress that the pre-
sented trial was performed on patients with
bone form (grade 3 or 4) OA ,i.e with bone
deterioration, which is connected with
new tissue formation, characterized by the
presence of collagen type III (2). In such
a newly formed tissue activity of metalo-
proteinases is according to our findings
upregulated and breakdown of newly
formed collagen may by also a source for
urinary pyridinolines - cross links of bone
and cartilage collagen. When evaluating
UPD, UDPD, and chondrex values it should
be kept in mind of what processes they are
markers. UPD as well as UDPD are
crosslinks of bone and cartilage collagen
and they are hardly present in other tissues,
Moreover, after breakdown of collagen

structure pyridinolines are not further
metabolized. Therefore their urinary con-
centration is a good marker of collagen
breakdown. Because bone collagen repre-
sents about 50 % of body collagen and is
permanently metabolized both these
pyridinolines are mainly bone derived.
According to the presented results all three
types of treatment suppressed collagen
breakdown in the joint compartment.

Chondrex, what is a chitinase according
its primary stru cture but posses a pro-
teolytic activity, is synthesised by chondro-
cytes and synoviocytes both the cells of
joint compartment, but also by neu-
trophiles and macrophages. This may be an
explanation for its rapid downregulation in
corticosteroid therapy of RA. From this rea-
son it is reflexing not only procedures in
joint compartment and its real significance
must be elucidated (6). On the other hand
BAP is a marker of bone formation (14). An
increase of its level after PCH treatment
may show its positive effect on bone for-
mation.

The effect of chondroitin sulfate in OA
which was similar to that presented in this
paper with PCH published Morreale et al.
(10). Both the substances diminished
patients troubles connected with OA. The
effect of PCH like that of chondroitin sul-
fate similarly appeared later on but lasted
up to two months after the end of treat-
ment. Contrariwise DCF caused prompt
and plain reduction of clinical symptoms,
which reapeared after the end of treatment.

Big advantage of PCH treatment is its
very good tolerability. In contrast to DCF it
does not present problems of tolerability,
especially at the gastrointestinal level.
Therefore DCF should not be used for pro-
longed treatment especially in the elderly.
Our experience on many patients treated
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with PCH (with postmenopausal osteo-
porosis) for three years (Adam et al., in
preparation) showed that it is not causing
any gastrointestinal troubles. This is certain-
ly an advantage of PCH to substances of
NSAID group, which are known to cause
gastric ulcers. They are namely potent
inhibitors of protein synthesis and are in
this way harmful in respect to gastric
mucous membrane. Becvir et al. showed in
cultures of chondrocytes and fibroblasts an
inhibitory effect of phenylbutazone and
naproxen on their proliferation (5). When
glycosaminoglycan-peptides complexes
were added to the culture medium the inhi-
bition of proliferation and also of synthetic
activity of cultured cells by naproxen was
blocked. Treatment of OA with PCH accor-
ding to our results is effective and without
dangerous complications and it is also not
harmful on cells of joint compartment.
Naproxen was blocked. According to our
results such a counteraction to DCF on cell
proliferation and turnover posses also col-
lagen peptides.

According to the mentioned effect PCH
may be classified as SYSADOA (symptomatic
slow-acting drugs for the treatment of OA)
(8). Nowaday good evidence is available that
SYSADOA are valuable for OA treatment.
Also in this study PCH showed good tole-
rance and no substantial adverse event was
assesed as related to the study medication.
Treatment of OA with PCH according to our
results is effective and without dangerous
complications and it is also not harmful on
cells of joint compartment.
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KONFERENCE ¢ CONFERENCE

OSTEOLOGIE 2003, GOTTINGEN,
26. — 29. MARZ 2003

KUKLIK M.

Genetickd ambulance, Ambulantni centrum pro vady pohybového aparatu
v Praze 3, Olsanska 7
Ustav biologie a genetiky 2. LF UK Praha

Ve dnech 26 - 29. 3. 2003 se, konal sjezd némeckych osteologickych spole¢nosti, tzv.
Gemeinschaftsveranstaltung der CRHUKS - DGO - OGEKM - OGO za spoluprice dalsich
¢lenu a hostu v Gottingenu. Kongres byl velmi dobfe organizovan a sponzorovin fadou
vyznacnych farmakologickych spolecnosti, zacastnila se jej téZ cela fada svépomocnych
organizaci pacienttl s chorobami pohybového aparatu.

Vzhledem k tomu, Ze kongres prob¢hl za nezdjmu ¢eskych odbornych a osteologickych
spolecnosti, radi bychom upozornili na tento kongres vybranymi abstrakty.

Uvedeny vybér je nutné neuplny a subjektivni. Vzhledem k rozsahu sympozia a poctu
referatti v ném pfednesenych je nemozZné postihnout reprezentativni souhrny referatu.
Nedilnou soucisti sympozia je ucast svépomocnych skupin pacientt a prezentace nabidky
farmaceutickych a zdravotnickych firem. U nepublikovanych referati anebo prednesenych

v némciné je uveden preklad v cestiné.

SENILNI OSTEOPOROZA

J. D. Ringe, Leverkusen

Osteopordza neni pouze Cisté Zenska
choroba. 15 az 20 % pfipadd je u muzi.
Osteoporodza starych lidi, tzv. senilni osteo-
poroéza, neni ostfe vymezena od tzv. post-
menopauzalni osteopordzy, popf. primarni
osteopordézy u muzu. Senilni osteopordza
ma vsak dulezité patogenetické a diagnos-
tické zvlastnosti, které je nutno zohlednit.
Od 70 let by se m¢lo podavat z diivodu sub-
stituce 1000 mg kalcia a 1000 mezinarod-
nich jednotek vitaminu E.

ZMENY V LECBE OSTEOPOROZY —
osteoporoticka péce, srovnani
Némecka a ostatniho svéta

E Jakob, Wiirzburg

V Némecku je postiZzeno osteoporézou
4 - 6 milionu lidi, kazda 3 postmenopauzal-
ni Zena a kazdy paty muz nad 50 let
onemocni osteoporézou. Onemocnéni se
rozviji razantn¢, exponencidlni fadou a lze
je hodnotit podle vertebralnich kompre-
sivnich fraktur. Za rok vznikne v Némecku
200 000 fraktur obratlt, tzn. kazdé 2,5 mi-
nuty nova fraktura. To predstavuje nepre-
hlédnutelnou socioekonomickou zatéz.
Pacienti jsou postiZeni dals$i zvySenou mor-
biditou, zhorSenou kvalitou Zivota a vySsi
amrtnosti.
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Zakladni péce o pacienty je zajiSténa
kalciem a vitaminem D, v dubnu 2002 tomu
tak bylo u vétsiny pacientu. Slabsi polovina
pacientt nad 55 let je lécena bisfosfonaty,
mald cast pouze fluoridy, vitaminem D,
preparaty fady SERM a vyjimecné Kkalci-
toninem. Ve Velké Britdnii je podil bisfos-
fonat v 1é¢béE nesrovnatelné vyssi, jen mala
¢ast pacientll - asi osmina je 1é¢ena kombi-
naci vit. D a kalcia, nepatrna ¢ast preparaty
SERM.

Mirna pfevaha bisfosfonati je v 1€¢b¢
osteoporozy ve Francii. Nasleduje pak kom-
binace kalcia a vitaminu D, preparaty fady
SERM a kalcitonin jsou jen vyjimec¢né
pouzivany. Vice nez 50 % nemocnych
s osteoporézou nejsou diagnosticky rozpoz-
nani a z téchto je zase pouze polovina léce-
na.V celku pak 77 % pacient( neni léceno.

Nejcastéjsi a nejcasnéjs$i manifestaci
jsou fraktury obratla.

Zeny s radiologicky zjisténymi fraktura-
mi obratli maji 5X vétsi riziko nové fraktu-
ry, nezavisle na denzitometrické tloustce
kosti. Kvalita Zivota se vyrazné¢ méni
s pfibyvajicim poctem fraktur obratla
nou osteoporozou je fraktura kycelniho
kloubu. Za 12 mésica po této fraktufe
umira 20 % pacientt, dalSich 22 % musi zts-
tat v pecovatelské sluzbé a pouze 24 %
pacienti dosihne predchazejici mobility
jako pfed trazem.

OSTEOPOROZA
E Raue, Heidelberg

Osteopordza nepresla jesté zcela do
povédomi lékait, napf. ve srovndni s diabe-
tem mellitem nebo hypertenzi. V Némecku
se pociti s 4 - 6 miliony nemocnych, tj.
30 % postmenopausilnich Zen a 20 % muza

nad 50 let. Netykd se to jen duchodcu, ale
i aktivné pracujicich lidi.

V Evropé jsou provadény studie nové
vznikajicich fraktur obratli. Od 50 do 79 let
véetné to znamend pies 160 zlomenin za
hodinu, tj. 3 fraktury za minutu.

Jak ukazuji studie z roku 2001, u Zen
které maji frakturu obratle, lze ocekavat
u 20-25 % daldi frakturu i pfes 1é¢bu vita-
minem D a kalciem.

Zustava otazkou, proc je ze skutec¢ného
poctu nemocnych diagnostikovina jen
polovina, chybi snad symptomatologie?
Zlomeniny obratltl zlstavaji ve dvou tfe-
tinich nerozpoznany. Na mozZnost osteo-
porozy ukazuje predevsim sniZeni vysky tél
obratli a télesné vysky o vice nez 4 cm.
Pouze 18 % pacient(, u kterych byla diag-
nostikovana osteoporéza je lécCeno! Ne
vzdy rentgenolog ve své zpravé (popisu)
frakturu uvadi, ne vzdy je uvedena v lé-
karské zpravé, jejiz soucasti je rentgenolo-
gicky nilez.

Osteoporozu lze 1éc¢it rychle, neni to

Zadny osudovy chronicky proces stafi.

OSTEOPOROSE IST NICHT NUR
NIEDRIGE KNOCHENDICHTE

M. A. Dambacher et al.,Curych

Studium postmenopauzilnich Zen s cer-
stvymi frakturami obratlli a prubc¢h jejich
lécby byl studovian s vyuZzitim tfidimen-
ziondlni techniky, zobrazujici mikroar-
chitekturu kosti. V 80. letech se mylné pred-
pokladalo, ze tloustka Kortikalis a denzita
kosti jsou jedinym Kriteriem uspéSnosti
1é¢by. Tomu vSak odporovaly nékteré studie
s fluoridy, které naopak pfi doplnéni téchto
kriterii ukazovaly zvySenou fragilitu kosti.
S vyuzitim vysoce rozliSujici, u¢inné com-
puterové tomografie lze nyni sledovat
v bioptickych vzorcich mikroarchitekturu
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skeletu a Ize oCekavat, Ze tato metoda bude
v nejblizsich letech zavedena do praxe.
Metoda také pfispiva k objasnéni antire-
sorptivniho mechanismu Risendronatu.
Metoda umoZfiuje stanovit pevnost
kosti na zikladé pomocnych parametr

jako je kostni kvantita a kostni kvalita.

DIE ROLLE DES VITAMIN D FUR DIE
MUSKELFUNKTION

A. Lorani, Konstanz

Vitamin D deficiency is common among
older people. 57 % subjects of an unselec-
ted hospitalized group showed a relative
vitamin D deficiency, 22 % had a clear defi-
ciency, and even 80 % of beddridden older
people had a clear vitamin D - deficiency.
Vitamin D deficiency may by associated to
muscle weakness 25 OH D3 under 20
mmol/l with an increased risk of falls and
bone fractures. Receptors for 1,25 /OH/2
D3 have been deceted in human muscle tis-
sue. Growing evidence suggest an interac-
tion between intracellular vitamin D recep-
tors and muscle function. Studies have
shown dependency between muscle
strength, coordination and daily activities.
Bone mineral density and reduced muscle
strength are predictors for an elevated risk
of falls and falls-related fractures. However,
it is still controversial discussed, whether
reduced muscle strength increases disabili-
ty in older subjects, which may be
improved by vitamin D supplementation in
vitamin D - deficient subjects.

Key words: - vitamin D deficency -
muscle strength - vitamin D receptor - risk
for falls - vitamin D-supplementation

MSI 1/2003, 3, 5. 1 - 8, ISSN 1617-0296,
Artikelnummer 15156454

MUSKELSCHMERZEN BEI
METABOLISCHEN MYOPATHIEN

J. Schafer, H. Reichmann, Dresden

Muscle pain may be caused by intrinsic
muscular factors including inflammatory,
mechanical, ischaemic, metabolic and mem-
brane disorders or may be secondary to
peripheral (neuropathy) or central nervous
system disease. Primary metabolic myopa-
thies are generally disorders of energy
metabolism. Typically, they led to exercise
induced myalgias which are almost always
associated with some degree of muscle
weakness - in contrast to the non specific
exertional muscle pain syndromes which
do not present with signifikant weakness, if
followed by rhabdomyolysis, exercise
induced muscle pain is likely to be caused
by a metabolic myopathy and warrants fur-
ther investigation. Muscle pain in metabolic
myopathies has been attributed to a num-
ber of chemical mediators (inosinmono-
phosphate, adenosin, acidosis, biogenic
amines and lactate), but there is not definite
proof for the involvement of any of these
substances in the development of metabo-
lic muscle pain. Common metabolic myopa-
thies leading to muscle pain are defects of
glycogen and glucose metabolism, defects
of muscular fatty acid oxidation, defects of
mitochondrial oxidative phosphorylation
and defects of the purine nucleotide cycle
(myoadenylate deaminase deficiency). Be-
sides non-specific measures (physiothera-
Py, non steroidal analgesics, chinine, L car-
nitine) some metabolic myopathies can be
treated succesfully with the appropriate
diet and dietary supplements. The most
important aspects for the prevention of
muscle pains is however, adequate and
selective physical exercise.
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NEW DATA ABOUT BONE STRUCTURES
(MICROARCHITECTURE) IN VIVO AND
IN VITRO IN ANIMALS AND IN
HUMANS

M. A. Dambacher et al., Zurich

Osteoporosis is a skeletal disease cha-
racterized by low bone mass and a dete-
riored microarchitecture of bone which
increases the fragility of the bone and
increases the risk of fracture (Consensus
Development Konference, JAMA 2001, 285,
785-795). The evaluation of 3D bone struc-
tures in vivo and in vitro in animals and in
humans, give new insights into the patho-
genesis and treatment of osteoporossis. The
increase of bone density is not parallel to
the reduction of fracture risc. The stability
of bone depends not only on bone mass
density, but on microarchitecture too (bone
quality). The evaluation of 3D bone struc-
tures in vivo and in vitro in animals and in
humans, give new insights into the patho-
genesis and treatment of osteoporosis.

GENOME WIDE EXPRESSION
ANALYSIS DURING LATE
OSTEOBLAST DIFFERENTIATION

Schinke, T. et al., Hamburg

It is well documented that bone remo-
deling relies on the balanced activity of
osteoblasts and osteclasts. In contrast, the
function of osteocytes, representing the
most abudant cell type in bone, is still
unclear. Osteocytes are terminally differen-
tiated osteoblasts that are completely sur-
rounded by mineralised matrix. Their stel-
late - shaped morphology and the existency
of interconnections between them have
raised the hypothesis that the osteocytes
play crucial roles in mechanotransduction
and thereby bone remodeling. To date only

few genes have been found which are
specifically expressed in terminaly differen-
tiated osteoblasts or osteocytes. In an
attempt to identify more of such genes we
performed a genome-wide expression
analysis during late stages of osteoblasts dif-
ferentiation using Micro-Array technology.

Primary osteoblasts cultures were iso-
lated from newborn mouse calvariae and
mineralised ex vivo using ascorbic acid and
beta glycerophosphate. cDNA was prepa-
rated from these cultures after 5 and 25
days and used for the generation of
biotinyled cRNA probes. Both probes were
used to hybridise Affymetrix 35K chips
according to the manufacters protocol. The
analysis of the hybridisation patterns was
performed using the Affymetrix GENECHIP
software. The expression patterns of rele-
vant genes was subsequently determined
by Reverse Transcriptase PCR.

From 30 000 genes present on Affy-
metrix chips we found 52 genes that were
up regulated more than 20 fold upon mine-
ralisation of the cultures. Among these
genes were osteocalcin, bone sialoprotein
and PHEX, three genes that are known to be
specifically expressed in late stages of
osteoblast differentiation. Surprisingly, in
addition to these expected findings, we also
observed a more than 50 fold up-regulation
of a few well-known genes such as hepatic
lipase, CD53 or cathepsin S. Most impor-
tantly however, the majority of the 52 genes
mentioned above represented non charac-
terised expressed sequence tags, i.e. novel
genes. In an initial screen by RT - PCR we
found that some of these genes are specifi-
cally expressed in bone, but not in any
other tissue, suggesting a putative role in
bone formation or remodelling.

To identify genes, that are specifically
expresed in terminally differentiated
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osteoblasts, we have compared the expres-
sion pattern of non mineralised and minera-
lised osteoblast primary cultures. We have
focussed our subsequent analysis on these
52 genes that are up regulated upon mine-
ralisation more than 20 fold. The fact that
osteocalcin, bone sialoprotein and PHEX
were found among these genes demon-
strates that our screening system was effec-
tive. For that reason, we believe that few
strongly up regulated genes that have well
defined roles in other cell types should be
analysed for their ability to influence bone
formation. However, the most important
result of this study is that we identified
sever novel bone-specific genes whose
expression is strongly activated upon mine-
ralisation. As cell specific gene expression is
often a predictor for an important cell-spe-
cific function, we believe that the further
analysis of these genes will provide impor-
tant new insights into the process of bone
remodeling and thereby into the pathoge-
nesis of osteoporosis.

SYNOVITIS SCORE: A NEW
HISTOPATHOLOGICAL GRADING
SYSTEM FOR DEGENERATIVE AND
INFLAMMATORY JOINT DISEASES

L. Moravietz et al., Hamburg, Berlin

As in OA synovitis is regarded as a result
of degenerative cartilage destruction
whereas in inflammatory joint diseases
(reumatoid arthritis, psoriatic arthritis and
reactive arthritis) synovitis is considered to
be the cause of cartilage destruction, it can
be concluded that scores with reasonably
high wvalues indicate the pathogenetic
potential of synovitis at the same time. In
experimental pathology this score could
provide standardised information on mole-
cular synovial tissue analyses where a cor-

relation of molecular with morphologic
data is essential. In diagnostic pathology
this score (in combination with other scor-
ring systems) could provide basic and stan-
dardised information concerning the de-
gree of inflammatory alterations in synovial
tissue. The feasibility of a computer - assis-
ted morphometric analysis of synovial tis-
sues according to this score is presently
under investigation.

THE ORTHOSIS SPINOMED IMPROVES
POSTURE, TRUNK MUSCLE STRENGTH,
AND QUALITY OF LIFE IN WOMEN
WITH SPINAL OSTEOPOROSIS:
RESULTS OF A PROSPECTIVE,
RANDOMIZED, CROSS OVER STUDY

B. Begerow et al. Bad Pyrmont

Spinomed improves posture, trunk mus-
cle strength, lung function, body sway, and
quality of life in postmenopausal women
with osteoporosis and may therefore play
an integral part in the rehabilitation process
of osteoporotic patients. The efficacy of
thoracolumbal braces needs to be further
investigated in prospective, randomized
and controlled clinical trials.

Key words: spinal osteoporis, orthosis,
evidence based medicine

COMPENSATORY Na EXCESS IN DAHL
RATS: A LINK BETWEEN OSTEOPENIA,
Na RETENTION AND HYPERTENSION

J.Titze et al. Erlangen, Berlin, Kulmbach

We conclude that Ca** abd Na balance
are integratively balanced. Na retention in
SS rats (and thus salt sensitive hyperten-
sion) on a high Na diet does not occur
because of an inability to excrete Na.
Instead, we suggest that Na retention is
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a compensatory mechanism to maintain Ca
balance. This trade off occurs art the
expense of volume excess and hyperten-
sion. Such a mechanism may provide a link
between osteoporosis and essential hyper-
tension.

Key words: osteoporosis, hyperten-
sion, renal Ca leak, Na intake electrolyte bal-
ance

ESTROGEN AND TESTOSTERONE
ENHANCE AND ACCELERATE
FRACTURE HEALING

M. Haberland

Fractures of the skeleton belong to the
most common medical problems. Although
most fractures heal appropriately, they still
lead to pain, disability or confinement of
patients, which in turn leads to a tremen-
dous loss of productivity and income.
Recent years have shown rapid progress in
the molecular understanding of fracture
healing, leading to advanced experimental
therapies including the application of bone
morphogenetic proteins and growth fac-
tors. However, till today, no therapy exists
that could rutinely be given to patients suf-
fering from fractures in order to enhance or
accelerate fracture healing. As these drugs
have been safely administered to patients in
the past, e.g. in hormone replacement the-
rapy, they may be a therapeutical option for
enhancing and accelerating fracture hea-
ling for a broad group of patients, thereby
reducing the amount of patients days lost
due to incapacity, and may be used for the
prevention and therapy of disturbed frac-
ture healing seen in delayed and non union.

The results of this study show, that
estrogen is essential for fracture healing in
mice, estrogen and testosterone enhance

the biomechanical stability of fractures in
eugonadal mice, short term estrogen appli-
cation can overcome the deleterious effects
of estrogen deficiency on fracture healing
and that estrogen accelerates fracture hea-
ling by approx. 25 %.

Key words: fracture - estrogen - testo-
sterone - biomechanics

MUTATION DES KATHEPSIN K GENS
FUEHRT ZUR EINER VERMINDERTEN
KNOCHENQUALITAET IN
PYKNODYSOSTOSEPATIENTEN

A.Valenta et al. Leoben, Wien, New York

Kathepsin K je cystein proteinaza, kterda
je velice silné exprimovana v osteoklastech
a je dulezita pro odbouravani kosti. Disku-
tuje se potencialni prinos antagonist
katepsinu K jako blokidtorii osteoresorpce.
Vysetieni katepsinu K u ,knock - outova-
nych“ mysi ukazalo, Ze osteoblasty bez ka-
tepsinu K odbouravaji pouze kostni mine-
ral, nikoli vSak organickou matrix. Mutace
lidského genu pro kathepsin K vedou
k pyknodysostéze, vzicnému autosomalné
recesivnimu syndromu, ktery je charakteri-
zovan snizenou Kostni resorpci, a tudiz
zvySenym objemem Kosti, tj. osteosklero-
zou.Ta je mj. charakterizovina zmnoZenym
mnozstvim fraktur. Jak velkd porucha
funkce osteoklastu tim muiZze byt zpusobe-
na, neni toho c¢asu znimo. Dile je malo
znamo o materidlovych vlastnostech kost-
nich tkani u pacienti s pyknodysostézou.
Biopsie z lopaty kosti kycelni u dvou
pacientu s pyknodysostozou ve véku 5 a 21
let byla nejprve histologicky a histomorfo-
metricky vySetfena. Pomoci fidkovaciho
a rastrovaciho elektronového mikroskopu
byl stanoven primérny obsah kalcia. Dile
byla stanovena stfedni tloustka Kkrystalt
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a orientace krystall v kostni matrix pomoci
rtg.

U obou pacienttt byl zjiStén silné
zvySeny objem kosti, se ztluSténim kor-
tikalis, stejné€ tak ztlusténi trabekul a vétsi
tvorba sité trabekul. Barveni zlatem umozni-
lo identifikovat na povrchu kosti aktivni
mnohojaderné osteoklasty. Resorpcni
lakuny byly demineralizovany a barveny na
kolagen. Histomorfometrické vySetfeni uka-
zalo zvySeny pocet osteoklasti u mladsiho
pacienta, pocet osteoblastii byl v3ak ve
srovnani s normou sniZzen na polovinu.
Stfedni obsah kalcia byl sniZen. Naproti
tomu u dospélého pacienta obsah kalcia byl
v normilnim rozsahu. U dospé€lého nebyly
Zadné aktivni osteoblasty a malo aktivnich
osteoklastti. Obraz biopsie v polarizovaném
svétle ukazal odchylné uspofadani kolagen-
nich fibril od dlouhé osy trabekul. VySetfeni
nanostruktur Kkostniho materidlu ukizalo
signifikantni zvySeni stfedni vrstvy mineral-
nich ciastecek u obou pacient. Krystaly
jsou relativné velké. Krystalické castecky
jsou chaoticky usporadany.

Kost neni optimalizovana pro biome-
chanickou zatéZ. SniZena kvalita materidlu
vede k zvySené incidenci zlomenin u pyk-
nodysostozy.

WELCHEN EINFLUSS HAT DIE
OSTEOGENE DIFFERENZIERUNG
MESENCHYMALER
VORLAUFERZELLEN IN VITRO AUF DIE
HEILUNG VON KNOCHENDEFEKTEN
IN VIVO

K. H. Frosch et al. Goettingen

Tkanové inzenyrstvi mesenchymalnich
prekurzorovych bunék a kmenovych bunék
u defektii hojeni kosti ziskava stale na vy-
znamu.

Bunécna terapie se stale rozsifuje a jeji
hranice nejsou jesté zcela stanoveny. Dosud
nebylo popsano, jakou roli ma diferenciace
prekurzorovych mesenchymalnich bunék.
Osteogenni stimulace mesenchymailnich
prekurzorovych bunck, které byly pouzity
v ramci tkanového inZenyrstvi u kostnich
defektti nemaji zadny pozitivni efekt na
hojeni kosti in vivo, je to mozna zptisobeno
stresem bunék pfi osteogenni stimulaci in
vitro, ztratou vitality, kterd se projevi in
vivo. Mesenchymilni prekursorové bunky
mohou nalézt pfi hojeni kosti uplatnéni,
pokud se vSak nepouzije k jejich stimulaci
in vitro vitamin D3 nebo dexamethason.

FABRICATION OF CARTILAGE
POLYMER CONSTRUCTS USING
MULTIPOTENT HUMAN TRABECULAR
BONE DERIVED MESENCHYMAL STEM
CELLS

U. Noeth et al. Wiirzburg, Bethesda

The use of multipotent human mesen-
chymal stem cells has opened new thera-
peutical approaches for the reconstruction
of articular cartilage defects. These cells can
be isolated from bone marrow, fat, muscle
and skin. We have previously shown that
multipotent human mesenchymal cells can
be isolated from human trabecular bone
fragments. In this study we tested the
hypothesis whether these trabecular bone
derived cells can be used for cartilage tissue
engineering.

The study shows that mutipotent me-
senchymal cells derived from human tra-
becular bone fragments can be isolated
from the iliac crest by harvesting small tra-
becular bone cylinders. When coated on
biodegradable polymer surfaces these cells
underwent chondrogenic differentiation
and showed a similar chondrogenic dif-
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ferentiation pattern over the three week
culture period as previously described for
mesenchymal stem cells derived from
human bone marrow.

Key words: mesenchymal stem cells,
trabecular bone, chondrogenic differentia-
tion, polymer

FUNCTIONAL DISTURBANCES OF THE
CALCIUM RECEPTOR BY SOMATIC
AND GRMLINE MUTATIONS: CLINICAL
IMPLICATIONS

D. Riccardi, Manchester

Ca** concentration in the extracellular
fluids (Ca?*) is essential for a number of
vital processes from bone formation to
blood clotting. For this reason, it is neces-
sary that (Ca2*) must be strictly controlled.
Mammalian species have developed a com-
plex homeostatic system that includes
parathyroid glands, kidney and bone. The
extracellular Ca®* sensing receptor is an
essential component of this system, regula-
ting parathyroid hormone secretion, cal-
cium excretion by the kidney and bone
remodeling. Inherited mutations in the Ca®
gene present on chromosome 3 are respon-
sible for hypercalcemia or hypocalcemia
depending upon whether they are inacti-
vating or activating, respectively. Heterozy-
gous loss of function mutations cause famil-
ial hypocalciuric hypercalcemie (FHH), in
which the mild hypercalcemia is usually
asymptomatic. When the mutation is pre-
sent on both alleles this causes neonatal
severe hyperparathyreoidism, a disorder
characterized by extreme hypercalcemia
with severe bone and neurological pheno-
types.The latter is normaly lethal unless the
parathyroid glands are removed early in life.
The mirror image of FHH is represented by

autosomal dominant hypocalcemia (ADH),
which is due to gain - of - function muta-
tions in the Ca® gene. Several polymor-
phisms have also been identified and one of
them, A986S, has been suggested as candi-
date locus for genetic predisposition to var-
ious bone and mineral disorders in which
extracellular calcium concentrations play
a predominant part.

Pozn. V této plenirni prednasce bylo
upozornéno na senzory a efektory v home-
ostatickych déjich, bylo prezentovano sché-
ma receptoru Ca®**, zejména jeho ECT
oblast, aktivace receptoru probihd napf.
sperminem, gentamicinem, hofec¢natymi
ionty Mg?*, beta amyloidnimi peptidy, po-
lyargininem, modulatory tzv. kalcimimetik.

Choroba z poruchy kalciovych iontu,
tzv. hypokalciuricka hyperkalcémie je auto-
zomnidlné dominantni nozologickd jednot-
ka s vyjimkou homozygotniho stavu, jedna
se o abnormilni citlivost ledvin na Ca>*.
Casto je to spojeno s hyperparathyreoidis-
mem, pfipadné€ pankreatitidou, Zlu¢nikovy-
mi kameny a chondrokalcin6zou. Z gene-
tického hlediska jde o typicky pfipad
haploinsuficience s efektem genové davky.
Je znama i genova lokalizace defektu (3q2
a 19q13). MiZe se jednat o redukci exprese
urcitych proteini v proximalnich ledvi-
novych kanalcich anebo dédi¢nou resisten-
ci k vnimavosti ke kalciovym ionttim.

MULTIPOTENT MESENCHYMAL STEM
CELLS DERIVED FROM HUMAN
TRABECULAR BONE

Noeth, U., Wuerzburg

The identification and isolation of mul-
tipotent progenitor cells in different me-
senchymal tissues (e.g. bone marrow, fat
and muscle) has opened new avenues for
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tissue engineering applications. These cells
are characterized by the ability to differen-
tiate into a variety of mesenchymal tissues
such as bone, cartilage, tendon, ligament
etc. In contrast, cells derived from human
trabecular bone fragments are known to
undergo osteoblastic gene expression and
matrix mineralization, and are thus consi-
dered as human osteoblastic cells (hOBs).
Similar to mesenchymal stem cells derived
from marrow, fat or muscle, these cells are
able to differentiate into osteogenic, adi-
pogenic and chondrogenic cell lineages.
The finding, that hOBs derived from human
trabecular bone, traditionally considered as
osteoblastic cells, have mesenchymal stem
cell characteristics raises interesting ques-
tions on the plasticity of cells normally
residing within mineralized matrix of ma-
ture bone. These cells might play an impor-
tant role in pathological bone processes and
fracture healing and can be used for tissue
engineering applications to restore damaged
tissue of mesenchymal origin.

TISSUE ENGINEERING VON
KNOCHENERSATZGEWEBE MIT EINER
INJEZIERBAREN TRAEGERSUBSTANZ

Schaefer, D. J., Basilej

Osteogenni bunky se uplatiuji in vivo
a in vitro a jejich klinické perspektivy jsou
v kryti defektti 1bi, po resekcich tumoru
a u fraktur distilniho radia. V jejich vyuZziti
v ramci tkanového inZenyrstvi se vyuziva
jejich osteogenniho potencialu a angioge-
neze. In vitro se pouZzivaji lidské periostalni
buniky enzymaticky izolované. Osteogenni
bunky se daji odlisit od fibroblastti z hle-
diska jejich fenotypu. Z biomechanickych
vlastnosti jsou dileZité schopnosti adheze
na povrch. Kost je injikovina do cyst, stabi-
lizovana Kkalciofosfatovym cementem.

Velikost granuli cementu ¢ini 200 az 400
mikrometra. Byl vypracovan specielni
aplikator pro injikovani kosti. Po aplikaci
u pacientd jsou sledovany metabolické
vztahy.V experimentu jsou vyuZivany ,nahé
mysi“. Biomechanické studie ukazuji na sta-
bilitu v tlaku, stimulaci cévniho zasobeni,
schopnost integrace a remodelace u injiko-
vané tkan¢.

RECONSTRUCTION OF SEGMENTAL
BONE DEFECTS IN ANIMALS AND
HUMANS

Quarto, R., Genova

Rekonstrukce ve své kvalité zavisi na
raznych vlivech, v neposledni fadé na
fyzikalnich a biomechanickych. Referat se
zabyva problematikou aplikace porézni
biokeramiky. Tento déj je ovliviiovan FGF2
- formace kosti a chrupavky je téZ ovlivné-
na IGF1 a IGF2. FGF2 ovliviiuje téZ délku
telomér. Kostni formace je funkci implan-
tace biomaterialu. Makrostruktury jsou
ovliviiovany porozitou aplikovaného mate-
ridlu, existuje kritickd velikost defektu. Pfi
autologni aplikaci jsou neudspéchy 1:4 pii
feSeni segmentilnich defektti dlouhych
kosti. Vysledky nejsou jesté zcela optimalni.

IDENTIFIKATION ZWEI NEUEN
TUMOR — SUPRESSOR — GENLOCI
BEIM OSTOSARKOM DURCH EINE
VERGLEICHENDE ALLELVERLUST-
UNTERSUCHUNG AN MURINEN
UND HUMANEN OSTOSARKOMEN

Nanrath, M., Neuherberg

V sekci vénované novym molekulirné
biologickym a prognostickym aspektiim
u osteosarkomu se jednalo o identifikaci
dvou novych tumor supresorickych lokust.
Jedna se o ztratu dvou alel v tumoru
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a lokalizaci ztratovych mutaci v urcitych
lokusech. Bylo studovano 42 lidskych
osteosarkomtl s vyuZitim fluorescencnich
DNA prob. Bylo vyuzito PCR netody. Stu-
dovany lokusy na 16p, 9p21, 11p, 10q chro-
mozomech a dalSich. V 54 % byla zjisténa
mutace na 16q21+, mutace tzv. retinoblas-
tomového genu byla prokdzina v 65 %.
Mutace na lokusech 17p131-p53 byla
prokazina v 83 %. Hovofi se o tzv. dvouzisa-
hové teorii.

Osteosarkomy byly sledoviany téz
u mysi, zejména mysi 9. chromozém a byla
prokazana urcitd genova shoda mezi 9.
mysim a 15. lidskym chromozomem. Pro
stanoveni deleci se osvédcila metoda FISH.

Byly studovany téZ tzv. kandidatni geny
jeZ se mohou podilet na vzniku osteosarko-
mu - vliv genové davky je u nich nesporny,
jako napf. u TBX 5 genu, ktery souvisi se
vznikem srdecnich a koncetinovych vad,
dale TBX 2 a 3. Zvlastni pozornost zasluhu-
je TBX 18, jehoz vétsi exprese je zazna-
menavana v mezenchymalnich tkanich nez
u osteosarkomu. Studuje se téZ efekt mety-
lace, haploinsuficience. 7Zadna mutace TBX
18 v souvislosti s osteosarkomem zatim
nebyla nalezena. Genovy produkt TBX 18
sledovany pomoci protilitek by event.
mohl slouZit jako marker. Geny na chromo-
zomu 15 se jevi t€z perspektivni pro dalsi
studium.

OSTEOBLASTIC AND NON
OSTEOBLASTIC EFFECTS OF LEPTIN
ON BONE METABOLISM

T. Thomas, St. Etienne

Osteoblastic and non osteoblastic
effects of leptin on bone metabolism - stej-
né jako predchozi referat nebyla tato pred-
naska publikovina. Autor sledoval expresi
v osteoblastech a proliferaci v chondro-

cytech osteoblastickych linii. Leptin ma vliv
na apoptozu lidskych osteoblastii. Ma vliv
na expresi markert osteoblastické diferen-
ciace, v€etné€ syntézy kolagenu, dile na mi-
neralizaci stromatu, ovliviiuje expresi osteo-
protegerinu a RANKL ve studii in vitro,
inhibuje formaci osteoklast, tlumi expresi
interleukinu IL-1RA v lidskych monocytech.
Leptinové receptory jsou exprimovany
v skeletdlnich rastovych centrech a leptin
stimuluje chondrogenezi. Leptin ma neza-
stupitelnou roli v enchondrilni osifikaci,
ma vliv na proliferaci bunék a je nezavislym
prediktorem BMC a BMD. Leptin ma pre-
ventivni vliv na ztritu Kosti, zvySuje
mechanickou odolnost kosti. U vyvijejicich
se myS$i zvySuje délku femuru (periferni
aplikace).

Adresa:

MUDr. Miloslav KUKLIK, CSc.

Ambulantni centrum pro vady pohybového aparatu
- genetickd ambulance

Olsanska 7

130 00 Praha 3
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KONFERENCE ¢ CONFERENCE

MEZINARODNI ANTROPOLOGICKY KONGRES

S NAZVEM ,ANTROPOLOGIE A SPOLECNOST*
PORADANY U PRILEZITOSTI 60. VYROCI UMRTI
DR. ALESE HRDLICKY

SEDLAK P.
Katedra antropologie a genetiky c¢lovéka, PfF UK Praha,Vini¢na 7,120 00 Praha 2

Mezinarodni antropologicky kongres probéhl ve dnech 22. aZ 24. kvétna 2003
v Praze a Humpolci.

Kongres byl vénovin vzpomince 60. vyro¢i umrti dr. AleSe Hrdlicky, antropologa své-
tového formatu, humpoleckého rodika, spoluzakladatele a mecendse Ceské antropologie
pocitku 20. stoleti.

Organizace kongresu se ujala Ceskd spole¢nost antropologickd ve spoluprici s Kate-
drou antropologie a genetiky c¢lovéka Prirodovédecké fakulty Univerzity Karlovy v Praze,
Narodnim muzeem v Praze, méstem Humpolec, Evropskou antropologickou asociaci
a méstem M¢lnik, pod zastitou rektora Karlovy univerzity, dékana PiF UK a generalniho
feditele Narodniho muzea. Vyraznou védeckou a organiza¢ni podporu poskytlo kongresu
Evropské centrum pro medicinskou informatiku, statistiku a epidemiologii - Kardio, které
organizovalo sekci Bioinformatiky.

Kongresu se zucastnilo cca 260 antropologu, 1ékaiti a humannich genetik( z 22 zemi. I kdyZ
pfevazovalo zastoupeni evropské antropologie, mohli organizatofi pfivitat i ucastniky
z Jihoafrické republiky, USA a Austrilie. Jednacim jazykem kongresu byla jiz tradi¢né anglictina.

Jednini kongresu byla rozdélena do 10 odbornych sekci, které tématicky pokryvaly
celé spektrum antropologickych a hrani¢nich obort:
sekce 1: Rust a vyvoj; funkcéni antropologie
sekce 2: Klinicka antropologie; obezitologie; endokrinologie
sekce 3: Variabilita lidského genomu
sekce 4: Ekologie ¢lovéka a epidemiologie
sekce 5 Pohybovy systém
sekce 6:  Evolu¢ni antropologie a primatologie
sekce 7: Historickad antropologie a paleopatologie; forenzni antropologie
sekce 8: Bioinformatika
sekce 9:  Socialni a kulturni antropologie
sekce 10: Socialni historie a antropologie
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V predsednictvi jednotlivych sekci se stfidali vyznamni pfedstavitelé pfislusnych obort
z Ceské republiky a ze zahranici.

Védeckad jednani kongresu probihala v prostorich Narodniho muzea v Praze a Pii-
rodovédecké fakulty UK ve Vini¢né ulici a byla rozdé€lena do tii ptildennich bloku. Prvni den
kongresu (¢tvrtek 22. 5.) probéhlo ve vecernich hodnindch slavnostni zahdjeni v historické
aule Karolina. Ucastniky pfivitali pfedseda Ceské spolecnosti antropologické a prezident
organiza¢niho vyboru kongresu doc. Pavel Blaha, prorektorka UK doc. Jaroslava Svobodova,
sekretdt Evropské antropologické asociace prof. Charles Susanne, dékan Prirodovédecké
fakulty UK prof. Pavel Kovif a v neposledni fadé i ¢estny host CSA, prezident kongresu prof.
Phillip V. Tobias z University Witwatersrand v Johanesburgu v Jihoafrické republice. Pfi této
prilezitosti pfedal dékan PfF UK zlatou pamétni medaili fakulty za zisluhy o ceskou
antropologii prof. Charlesu Susannovi a stfibrnou medaili byvalému starostovi Humpolce
Janu Kotenovi.

Druhy den kongresu (pitek 23. 5.) po dopolednich jedninich odjeli ucastnici na
,Memorial AleSe Hrdlicky*“, ktery v raimci kongresu uspofidalo mésto Humpolec. Hlavnim
bodem bylo udéleni pamétnich medaili dr. AleSe Hrdlicky za rozvoj a propagaci ¢eské
antropologie. Toto ocenéni prevzali z rukou starosty mésta Humpolce mgr. Jifitho Kucery
a predsedy CSA doc. Pavla Blahy dr. Ladislava Horickovi, doc. Jan Steigl (oba Ceska repub-
lika), prof. Janusz Piontek (Polsko), prof. Charles Susanne (Belgie), prof. Eva Bodzar
(Madarsko), prof. Uwe Jaeger (Némecko) a dr. Eva Nesc¢akova (Slovenska republika). Medaili
dr. A. Hrdlicky v obc¢anské roviné€ za zisluhy o rozvoj mésta ziskal spisovatel, basnik a sochar
FrantiSek Brzon, autor Hrdlickova zivotopisu ,Chlapec s arnikou“. Po cca dvouhodinovém
volném programu, ve kterém mohli ticastnici dle vlastni volby zhlédnout expozici Hrdlicko-
va muzea v Humpolci, rodny dim Gustava Mahlera v KaliSti nebo podniknout organizovany
kratky vylet na hrad Orlik, byli vSichni pozvini starostou mésta k malému pohosténi.

Treti a posledni den kongresu (sobota 24. 5.) probé¢hla v dopolednich hodinach dals{
jednani v odbornych sekcich. Ve 14 hod. v pfednaskové mistnosti Narodniho muzea v Praze
kongres oficidlné zakondil prezident organiza¢niho vyboru doc. Pavel Bldha, tajemnik EAA
prof. Charles Susanne a prezident kongresu prof. Phillip V. Tobias, ktery podékoval organiza-
torim za dlstojny a Gspédny prubéh tohoto setkini svétovych antropologu.

Soucasti kongresu byly i posterové prezentace. Instalovano bylo celkem 98 postert, ke
kterym probihaly individudlni i kolektivni diskuse v rdmci harmonogramu jednani jed-
notlivych védeckych sekci. Kazdy z ucastniki kongresu obdrzel 250 strankovou knihu
abstrakt s harmonogramem kongresu a programem jednotlivych sekci. Jednotlivé referaty
jsou, dle individualniho zijmu, publikovany v casopise ,Anthropologie®, ¢. 1-2 a 3 za rok
2003, vydavanym Moravskym muzeem, Anthropos Institute v Brné.

RNDr. Petr Sedlak, PhD.
jednatel CSA
Vini¢na 7, 120 00 Praha 2

Pfipojena jsou abstrakta praci prezentovanych 24. 5. 2003 v Narodnim muzeu v sekci 5:
Pohybovy systém a nékterd dalsi vybrana abstrakta.
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ORTHOPROSTHESIS FITTING AT SOME
SYSTEMIC BONE DISEASES AND
CONGENITAL LIMB DEFECTS

Cerny P!, Mafik 1.2, Hadraba 1.3

1 ORTOTIKA Limited, Truhlafski 8, 110 00 Prague 1,
Czech Republic, e-mail: pavel@ortotika.cz

2 Ambulant Centre for Defects of Locomotor Apparatus
affiliated to Dept. of Anthropology and Human Gene-
tics, The Faculty of Science, Charles University
in Prague, Olsanska 7, 130 00 Prague 3, Czech
Republic, e-mail: ambul_centrum@volny.cz

3 Faculty of Physical Education and Sports, Charles
University, José Martiho 31, Prague 6, Czech Republic

The authors present technical solution
of lower extremities shortening by ortho-
prosteses and some clinical applications.
Plastic materials are the basis of individual-
ly made orthoprostheses. Orthoprosthesis
(early called prosthesis device) should fulfil
as function of prosthesis - it means to sub-
stitute a part of extremity and its motion
function as orthosis that acts on deformi-
ties, supports joint movement and corrects
axis of limbs (in frontal, sagital and axial
planes) during growing period. Orthopro-
stheses are indicated and applied in cases
with severe deformities and shortening of
legs e.g. in longitudinal defects.

Skeleton of orthoprostheses are made
from thermoplast, polyethylene or polypro-
pylene that are connected with a suitable
lengthening-piece to enable gait of patient.
According to magnitude of shortening, the
othoprostheses are fitted with prosthesis
sole, tubular part or extension of construc-
tional sponge polyuretan that is armoured
(reinforced) by iron pieces, cosmetic roo-
fing and contact gum elastic frame. Election
of single components is from aspects of leg
shortening, weight and height of patient,
presumed mechanical stress and use of aid.
Orthoprostehesis is constructed with res-

pect to the leg deformity, possibility of cor-
rective promotion (function) and anticipa-
ted therapeutic course (e.g. corrective
osteotomy, surgical reconstruction or am-
putation).

Recent possibilities of orthoprosthesis
fitting of biomechanical severe congenital
defects and leg shortenings are demonstra-
ted as short case reports of patients with
neurofibromatosis von Recklinghausen
(pseudoarthroses of shanks), osteogenesis
imperfecta (type III according to Sillence),
enchondromatosis (M. Ollier), proximal
femoral focal deficiency and complex
femur-fibula.

SPINE STRESS STATE UNDER BRACE
EFFECT

Culik J.
Institute of Biomedicine Engineering, Czech Technical

University of Prague

Introduction

Corrective braces are used for the treat-
ment of spine scoliosis of children (defor-
mation of chest curve). The brace pushes
on child trunk and after a long time using it
corrects pathologic spine curve. The brace
is worked at this manner: it is made a plas-
ter negative and then a positive form of
child trunk. The orthotic according to his
and orthopaedist experience deeps the
plaster positive form at the place where the
brace has to push on the child trunk. The
plastic brace is then made according to this
plaster form. The brace after its application
pushes at the places, where the form has
been deepen (the small shoe principle).
The brace force effect is result of ortho-
paedist experiences only. The paper shows
algorithms and computer programs, which
are able to determine the stress state at ver-
tebras and intervertebrae discs for a con-

POHYBOVE USTROJI, ro¢nik 10, 2003, &. 1+2 89



crete brace using. The remodelling of spine curvature depends spinal stress state in time and
form of the brace application and it can be simulated on computer. The theoretic conclu-
sions are verified with many treatment courses.

Methods

The finite elements method (deformation variant according to the Lagrange principle)
is used for the stress state solving. It is supposed that the vertebrates have no deformation.
The potential energy is calculated for the inter-vertebrae discs volume and for the pressed
soft tissue region of the trunk. The inertia moment has to be determined for an inter-verte-
brae disc cross-section and lignums. The cross-section is divided to triangles and the third
parts of areas are concentrated to the side centres. Because it is no deformation between
vertebrae centre and inter-vertebrae disc bounder, the central spine line is at this part
straight. The follow algorithm is valid for the frontal and medial plane, the planes will not be
indicated by the plane index.

The difference between displacements and turning measured on the X-rays without and
with a brace are the deformation of spine under brace force effect. The deformation is given
by displacements and turning at the vertebrae centres

1= [W,, 0, Wiy, By ] @
and the node forces and moments at the vertebrae centres are
RT = Ry, My, Ry, My 4] @
It is valid
K.=R ©))
where K - stiffness matrix for the spine part between centres of neighbouring vertebrae is
6k 3k ( 2a 6k 3k(2a
— -—|—+1 -— -——+1
12 1 Ul 12 1 U1
_31_k(21_a+1j k|:2+3l—a[2l—a+lJ:| i—k(zl—a+lJ k|:1+3l_a(2l_a+lj:|
= 4)
K 6k 3k ( 2a 6k 3k( 2a
-= 2124 = e |
12 1 U1 1% 11
_&2_a+1 k2+3_aZ_a+1 %2_a+1 k2+3—a 2_a+1
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where the beam stiffness is k = (2ED/1, E,I are the module of elasticity and the moment
of inertia of a cross-section at the inter-vertebrae disc and lignums place, 1 is thick of disc.
The node force and moments R can be calculated from (3), the stress state at inter-vertebrae
parts and vertebra can be now calculated.
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If it is completed the vectors r and R for
whole spine and the equation (3), can be
calculated vector R. The elements of the
vector R are spine load because the inner
forces and moments are according to the
action and reaction principle eliminated.
The load of spine is at appositive direction
load from spine to the trunk soft tissue.

The pressed soft tissue can be consi-
dered as an elastic grunt. The brace pushes
at a child trunk at the place, where the plas-
ter positive form has been deepen;it means
that the trunk surface (soft tissue) has at
these places the non-zero prescribed dis-
placements.The prescribed displacement is
supposed above for lying patient. The com-
pression of the soft tissue part up the spine
is w, - w and below it is w (for w, > w > 0),
where w is a spine displacement and w,, is
a trunk surface displacement. Let the
matrixes K, -, K, be calculated for
trunk part above and below the spine
according to formulas for elastic grunt. The
variation of potential energy of soft tissue
part is

E)Ep =or' [Kabove Mo~ 1 + Koy 1

=1 [-Kabovc Iy + (Kbclow + Kabove)] L.

(6))

The vector r, can be calculated from
(5), the 1, elements are needed deepen dis-
tances at perpendicular direction to spine
for the trunk plaster form according which
is the plastic brace made.The analogical for-
mulas are valid for medial and frontal
planes.

Results and discussion

If the brace is put of the child trunk
after some time of application, then the
spine does not return to previous position
but the pathologic spine form is partly cor-
rected. The part of spinal deformation (the

difference between spine curves without
and with brace) is permanent and the
spinal curve has a new form. The perma-
nent part of deformation depends on spinal
curve type according to King. If the com-
puter calculation is repeated at the time
periods then the scoliosis treatment can be
simulated.

Conclusion

The effect of cure will be compared
with computer model behaviour and the
model and parameters will be changed to
be the same behaviour of the model and
reality. The computer simulation model and
its parameters are verified to be the beha-
viour of the model same that the child treat-
ment course. Because the treatment takes
a long time the theoretical conclusion
could be determined after sufficient num-
ber of verifications between observed treat-
ment courses and their computer simula-
tions. Many child patients are observed at
this grant and the dependence between the
spine curve correction and the spine stress
state and a time interval of brace applica-
tion are studied and the theoretical conclu-
sions about the spine remodelling are
searched.

If the computer model will be verified,
it will be used for cure prognosis and
searching of optimal brace form variant.

The research was supported by grant
MSM  21-0000012  ,Trans-disciplinal
Research at Biomedical Engineering
Area*.
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A CASE OF PELVIC SCARS:
PARTURITION, LOCOMOTION
OR TRAUMA?

Ferreira M. T.
Departamento de Antropologia, Universidade
de Coimbra, Portugal

Sao Cucufate, located near Vidigueira
(Southeast of Portugal), is one of the most
important roman site in Iberian Peninsula.
During Roman Empire, Sao Cucufate occu-
pied an important place since it was near
Pax Iulia (Beja). An osteological sample
was studied in Departamento de Antropo-
logia, were we examined some interesting
morphological alterations and pathological
conditions. In this study, we report a case of
pelvic scars in an almost complete and
well-preserved female skeleton.

Some researchers use the occurrence of
pelvic scars as an indicator of parturition.
Others believe that it can be a consequence
of excessive movement of the bone pelvis
or trauma.

The present case aetiology is here dis-
cussed.

PERPENDICULAR DIMENSIONS
OF THORACOLUMBAL SPINE IN
STANDING AND SITTING POSITIONS

Hajni$ K., Suchomel A.
Dept. of Physical Education, Faculty of Education,

Technical University, Liberec, Czech Republic

The paper deals with the differences in
length of thoracolumbal spine and her par-
ticular sections in 100 young adult women
in standing and sitting positions. To mea-
surements were used the Columnometer.

The mean value of investigated section
of spine between the points Cervivale (C)
and Lumbale (Lu) is 444.76 mm in standing
position and 429.82 mm in sitting position.

Then in sitting there exists in average to
shorten of 14.94 mm, it is 3.36 % of the
mean length in standing position. The dis-
tance of peaks of thoracal kyphosis (point
T) and lumbal lordosis (point L) is in sitting
position shorten about 68.86 mm as in
standing position (15.47 % of total length
C-Lu in standing). The point T at the same
time shifts in comparison with the standing
position more caudal, point L contrary
ascent more cranial.

Like the position for the judgement of
distances both of peaks of the thoracolum-
bal curves was constructed the point x. It
lies at lateral norm on the point of intersec-
tion of the curve which connects the most
dorsal location borders of processus spi-
nosus thoracal and lumbal verterbrae and
of the verticale in the centre of the projec-
tive distance of pointsT and L. From the cal-
culated values it is perceptible, the peaks of
both investigated anterposterior curves
have the same distance from the point x in
both standing and sitting positions. In
standing position it is 117 and 120 mm
(26.3 % and 27 % of the total length of
C-Lw). In sitting position it is 83.5 mm and
84 mm (19.4 % and 19.5 % of the total
length of C-Lu). The both sections of thora-
columbal spine in the sitting position are
then shorted uniformly.

HYPERHOMOCYSTEINEMIA IN A BOY
WITH JUVENILE OSTEOPOROSIS

Hyinek J.!, Mafik 1.2, Macek M. Jr.3, Hladikova E.3,

Pejznochova H.!, Hyankova E.2, Dubska L.!,

Martinikova V.!, Slancova M., Houdkova M.,

Jencova H.!

I Dept. Clin. Biochemistry and Metabolic Unit, Hospital
na Homolce, Prague

2 Ambulant Centre for Locomotor Apparatus, Prague

3 Institute of Biology and Human Genetics, 2nd School

of Medicine, Charles University Prague
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Juvenile idiopathic osteoporosis (JIO) is
a heterogenous multifactorial disease with
clinical manifestation between 5™ and 17t
year of life (abnormal gait, pains in the feet,
spine, hips, or elsewhere; progressive defor-
mities of spine and extremities and/or
metaphyseal fractures of long bones). Toxic
effect of increased levels of plasmatic
homocysteine (Hcy) -Hyperhomocysteine-
mia (HHC) was proved outside endothelial
cells and coagulation proteins also in other
tissues of mesenchymal origine. Although
the direct relation between HHC and trom-
boembolic events were intensively studied,
the correlation between HHC and the risk
of development of connective tissue disor-
ders has been till now only experimentally
followed (Griffits 1976, Lindberg, 1976,
Lubec1996, Siegel 1975). The toxic mecha-
nism of elevated Hcy was explained by its
very active -SH groups interfering with
crosslinking of collagen mediated by alde-
hydic groups. In similar way might
increased Hcy interfere with elastin struc-
tures, too (Lubec 1996, Mudd 1995). In our
previous pilot study the higher levels of
Hcy were observed in population of chil-
dren suffering from different bone dys-
plasias: 6,6 +/-3,6 umol versus 5,4 +/-1.3
umol/l found in healthy children (Hyanek
2002). That's why the Hcy estimation was
included among routine monitoring analy-
ses and enabled us to detect and present
a boy suffering from JIO where severe HHC
was observed.

Case Report: 16 years old boy was
referred to osteological examination be-
cause of repeated fractures of upper
extremities; from 11 to 16 vyears he
susteined 7 fractures (both forearms and
wrists, fingers and patella). Proband is
a Czech boy born after a physiological preg-

nancy of healthy mother, normal delivery at
40 weeks uneventfull gestation.

Status praesens at 16 years: The boy of
asthenic habitus, height 186 cm/weight
64 kg; interested in athletics. A mild si-
nistroconvex scoliosis of thoracic spine,
accentation of thoracis kyphosis and lubar
lordosis was observed. Mobility of spine
not restricted. X-rays of spine a mild tho-
racic dextro-convex and sinistro-convex
scoliosis and lumbar dextro-scoliosis. Tho-
racic kyphosis due to wedge shaped verte-
bral bodies (T5,T7 and T8). Osteoporosis-
abnormal pattern of bone structure of
thoracic and lumbar vertebral bodies (verti-
cal striation), that framed up. X-ray of left
hand shows ,marfanoid“ shape, abnormal
pattern of bone texture of distal radius, ulna
and carpal bones.

Biochemical and metabolic examina-
tions: mineral, protein, lipid markers within
normal limits. Markers of osteosynthesis
(S-osteocalcin -46.9 ug/l; S-bone alkaline
phosphatase 42.9 U/I) and osteoresorption
(U-pyrridinoline 91.8 umol/mmol creat.,U-
deoxypyrridinoline 10.4 umol/mmol creat)
were elevated S-parahormon (26 pg/ml),vi-
tamin Dy (63.8) umol/l, FT, 16.8 pmol/D).
Hcy at admission 43.8 umol/l, repeteated
57,8 umol/l . L-methionine loading test: fas-
ting 39.8 umol/l and 77.4 umol/1 6 hrs after
load. Critical remethylation vitamins: folate:
8.3 nmol/l (); B12: 154 pmol/l; B6: 16.9
ug/l. Creatinine 79.0 umol/l, Glucose 5.2
mmol/l. Methylenetetrahydrofolate reduc-
tase 677 C > T genotype proved homozy-
gote status (TT).

According to radioclinical and bio-
chemical examination of bone turnover we
conluded diagnosis as idiopathic juvenile
osteoporosis and the treatment with Chole-
calciferolum and Calcium was introduced
accompanied with folic acid 5 mg/d and
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cyanocobalamin 300 ug/weekly i.m.that
normalised HHC and markers of bone
metabolism within one month. The estima-
tion of cystathione-beta synthase activity in
fibroblast (to exclude homocystinuria) is
under investigation.

Supported by Grant Projets: IGA-MZCR
No 6479-3 and GACR No 106/00/0006.

TREATMENT WITH BRACE, FROM OUR
FIRST STEP UP TO NOW

Cheneau J.
Conseiller international en ortheses de scoliosis, 39 rue
des Chanterelles, F 31650 Saint Orens, France,

E-mail: Cheneaucor@free.fr

Braces formerly consisted in two rings,
(respectively around shoulders and pelvis),
so called ,reference lines“, joined together
with ,vertical lines“, and in hump pressing
parts. In 1987 we quitted the concept of
reference lines. Conscious, that shoulders
and pelvis are also deformed, we submitted
them, too, to the action of pressure-expan-
sion systems. The wide and deep concave
sided expansion volumes remain the main
idea of the concept.

The body has been divided into 54
zones. Brace is acting by means of nine
mechanisms. They are the cherry-stone
effect; the elective convex-concave tissue
transfer system; growth; breathing; move-
ments; reduction in ,clamp* of the greater
diameter of thorax; the use of a paradox
secondary pressure around right breast;
bending; anti-gravitation effect. Four me-
chanisms are active and five passive. During
the use of brace, the shape of body
changes. Those changes must be previewed
in a certain measure during manufacturing
of brace. Regular adjustments have to be

done all along the duration of the brace, ta-
king those changes in account.

The scoliotic patients have been divi-
ded into two classes, so-called three and
four curved. Intermediary cases are well
known and well managed now.

Gymnastics is most important. It must
be adapted to the brace concept, and
accompanied by elective breathing.

Braces are efficient. We give proofs of it.
They correct, not only the curvatures, but
also rotation, rib state and wedged verte-
brae. In a further study we calculate those
facts in a small series.

Short time results have been calculated
among others in Belarus and long time
results in Austria.

SCOLIOSIS TREATING BRACE:
EVOLUTION OF OUR BRACE SINCE
1970. AN EVALUATION OF THE
NORMALISATION OF ROTATION, RIB
STATIC, AND OF THE WEDGE SHAPED
VERTEBRAE

Cheneau J.!, Engels G.2, Rigo M.3

139 rue des Chanterelles, F 31650 Saint Orens France,
E-mail: cheneauj@wanadoo.fr

2 Am Butzenweg 6, D. 92245 Kiimmelsbruck Germany

3 Instituto Salva, Via Augusta 185, Entresol D 08021
Barcelona Espana

In 1970, the so-called Cheneau brace
was built after Abbott. It consisted not in
plaster, like those of Abbott but in polyester
and glass wool. Then it has been made with
polyethylene after 1976, according to Pro-
fessor Matthiass of Miinster, Germany.

Strong idea has always consisted in
managing huge hollow spaces in the places
where the body is concave, corresponding
with concavities of curvatures. These
spaces should allow tissue wandering,
growth, breathing and some correcting
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movements. Nine correcting mechanisms
combine their action: the so-called ,cherry
stone effect; convex-concave tissue trans-
fers; growth; breathing; movements; para-
doxical pressure under right breast; reduc-
tion of the greater diameter of thorax;
concave side bending; anti gravitational
effect. Five of them act an active way and
the other four a passive one.

The brace of today does not look like
a human shape. Its shape is the one which
the brace maker will give to the pa-
tient's body one year later. Since 1987, the
clavicular parts have been suppressed,
replaced by a higher anterior brace wall.
Bracing needs a huge knowledge of scolio-
sis and much care, not only when manufac-
turing brace, but also when making the first
essay on patient and all along the duration
of treatment. Regular adjustments have to be
made, consisting in raising pressure parts
and expanding concave sided hollow
spaces. Neglecting the last but very impor-
tant adjustment leads to a severe narrowing
of the trunk.

The brace reaches a Cobb's angle cor-
rection identical to the one reached by the
best other schools. The main supplemen-
tary advantages expected are the preserva-
tion of the trunk width without narrowing
and a normal breathing balance. For some
months, we study the effect of bracing on
three rarely or not at all studied features:
rotation, rib static and wedge shaped verte-
brae. Rotation and wedged vertebrae are
bettered or at least not worsened in all
patients. Rib static was worsened in two
patients, and we discuss why. The three
kinds of deformation show a clear average
bettering after one year of treatment.

To conclude, braces are effective, not
only Cobb's angle, but also on rotation, rib
static and wedge shape of vertebrae. All

those three deformations tend to be nor-
malized by brace treatment.

MULTIPLE CARTILAGINOUS
EXOSTOSES , ENCHONDROMATOSES
AND ENCHONDROMATOSES WITH
VERTERAL INVOLVEMENT

Kuklik M.!, Maiik I.!, Hydnkova E.!, JuliSova 1.2

! Ambulant Centre for Defects of Locomotor Apparatus
affiliated to Dept. of Anthropology and Human Gene-
tics, The Faculty of Science, Charles University in
Prague, Olsanska 7, 130 00 Prague 3, Czech Republic,
e-mail: ambul_centrum@volny.cz

2 BioLab Prague, Limited, Bioptic and cytological
laboratory, Nad Sirkou 37, 160 00 Prague 6, Czech
Republic, e-mail: biolab@biolab.cz

These groups of skeletal disorders are
relatively common and occur in all ethnics,
they belong to benign tumours of skeleton
with a high risk of malignant degeneration.
Clinical features consist primarily of bony
lumps and bumps (enchondroma and exos-
toses) that first appear in early childhood.
The lumps can cause problems by pressing
on adjacent nerves, vessels or tendons. The
exostoses occur most commonly at the
ends of long bones (from the epiphyses).
They lead to deformities and dispropor-
tionate shortening of long bones, eg. ulna
and fibula resulting in Madelung deformity
of forearm. Exostoses of various size also
occur on the ribs and on both the pectoral
and pelvic girdles. Inberitance is autosomal
dominant with chromosomal location
8q24.11-q24.13 (type D or 11pll.2-pl2
(type I and 19p (type 1ID. Mutation spec-
trum is a broad, missense, nonsense,
frameshift and splice site point mutation
(and others). All mutations are with a loss of
function effect. Molecular pathogenesis is
very important - proteins EXT 1 and EXT 2
form an oligomeric complex that acts as
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a glycosyltransferase in the polymerization
of heparan sulfate (co-factors in signal
transduction). Signal transduction summa-
rized tendency to grow, differentiation and
migration. Combined protein product EXT
1 and EXT 2 heterocomplex (localized to
the endoplasmic reticulum - as the trans-
membrane glycoproteins) act as tumor -
supressors. It has a negative regulatory role
on cell turnover. Multiple exostoses are
a well recognized diagnostic feature in
Langer - Giedion syndrome (LGS)y). Dele-
tion of 11p11.2-p12 also leads to the deve-
lopment of multiple exostoses and mental
retardation with microcephaly and bipa-
rietal foramina. LGSy is type II of the tri-
chorhinophalangeal syndrome with charac-
teristic facial appearance (bulbous nasal
tip, long philtrum and large protruding
ears). The fingers are short and often show
angulation at the interfalangeal joints. The
other features include short angulated fin-
gers, short stature, deformities of the hips,
cleft palate, etc.

We studied a group of patients with
hereditary multiple exostoses, which have
a loss of hetero-zygosity for EXT 1. Loss of
the normal allele give rise clonal osteo-
chondroma with only inherited mutant
allele (so-called multistep concept of car-
cinogenesis). Due to this aspect long-term
follow up of patients is necessary. Growing
bony lumps and bumps are indicated to sur-
gical intervention according to X-ray
examination. Histological investigation
differentiates grading of malignancy (chon-
drosarcoma). The markers with tendency to
malignancy were examined in a group of
our patients, too. Enchondromatosis and
other atypical forms (e.g. Maffuci syn-
drome) we determined as fresh (postzygo-
tic) autosomal dominant mutation (blasto-
pathy) without genetic risk for siblings.

Biochemical investigation proved high
bone turnover. Both markers of bone
resorption (serum acid phosphatase, urine
pyridinoline and deoxypyridinoline) and
markers of osteosynthesis (calcitonine and
bone isoenzyme of alkaline phosphatase)
were elevated.

Tissue cultures of patients with this
diagnosis have been studied, too. We sup-
pose on the basis of known chondrocyte
culture studies of patients with multiple
cartilaginous exostoses and/or enchon-dro-
matosis similar cell changes in tissue cul-
tures with abnormal shape and division. It
could be a result od defect regulation of
cell proliferation due to mutations of onco-
genes, antioncogenes and other regulatory
genes. Their products ere were monitored -
some were elevated.

Specific mutation analysis is not rou-
tinely available at multiple cartilaginous
exostoses. This analysis is not possible at
enchondromatosis. Recently, several disor-
ders with the characteristic localisation of
chondromatosis have been investigated.
Genetic counselling is based on the mode
of inheritance. The expression is variable.

ORTHOTIC REMODELLING CONTROL
AT SYSTEMIC BONE DISORDERS

Mafik 1.!, Zemkova D.>!, Zubina P!, Hyankova E.!,

Cerny P!, Culik J.3, Maiikova A.!

I Ambulant Centre for Defects of Locomotor Apparatus
affiliated to Dept. of Anthropology and Human Gene-
tics, The Faculty of Science, Charles University in
Prague, Olsanska 7, 130 00 Prague 3, Czech Republic,
e-mail: ambul_centrum@volny.cz

2 2nd Paediatric Department, University Hospital
Motol, Charles University,V Uvalu 84,

151 00 Prague 5, Czech Republic

3 Czech Technical University, Faculty of Civil
Engineering, Thakurova 7, 166 29, Prague 6,

Czech Republic, e-mail: culik@fsv.cvut.cz
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Orthotic treatment is generally based
on remodelling control of connective tis-
sue. The conservative treatment of genu
valgum or genu varum in children is based
on step by step straightening of deformi-
ties by orthoses. The corrective forces of
orthosis act on the basis of the three
points principal.

There was experimentally verified that
the shortening/extension of bone tissue at
intermittent loading is followed by apposi-
tion of bone tissue. The apposition increa-
ses with the intermittent loading of bones.
In the course of growth, the remodelling is
considerably affected by the epiphyseal
plates. According to Hiiter-Volkmann law,
the overload imposes the limitation on the
growth. At the oblique loading, epiphysis
plates regulate the growth of long bone
into the direction of the pressure resultant.
The periosteum affects in an important
manner the remodelling of long bones. The
push of periosteum against the bone sur-
face involves the resorption of bone tissue
whereas its take up is a cause of apposition.
The convex surface of the bone inclines to
resorption and the concave one to apposi-
tion to maintain the overall bone shape (so-
called lateral drift).

In 1997, the authors developed and
introduced for treatment a new type of
orthosis with dynamic bending pre-stres-
sing that is suitable for correction of varus
or valgus deformities of legs (in various
shank level and supracondylar region of
femur) as in children suffering from so-
called idiopathic deformities of lower
extremities so in children with inborn bone
dysplasias and/or acquired disorders of the
skeleton. Step by step correction of bone
deformities is based on remodelling control
of growth epiphyses and bones. The ortho-
ses consist of two parts that are jointed

with hinge (on lateral or medial side) and
screw on the opposite side. Orthoses are
applied through night and time of bending
force deformation is noted. In the last year
the special screws with spring were deve-
loped with possibility to measure and keep
steady prestressing.

In the whole group of patients the bone
turnover was evaluated using some selec-
ted markers of bone metabolism. The
increased bone metabolism in the investi-
gated group of children was the indication
for treatment with calciotropic drugs.

Degree of deformity and efficacy of
orthotic treatment was evaluated according
to correction of tibio-femoral angle mea-
sured at X-rays of lower limbs in standing
patient. There is possibility to calculate the
tibio-femoral angle according to measure-
ment of intermalleolar or intercondylar dis-
tance in standing child and anthropological
estimation.

The new developed limb orthoses with
high bending pre-stressing appear as a per-
spective therapeutic method for some con-
genital and acquired lower limb deformities
especially in pre-school age. Encouraging
results were achieved in a few children at
the age of 10 years or more and even in
a few children suffering from bone dys-
plasias, which are documented.

PROGRESSIVE PSEUDORHEUMATOID
CHONDRODYSPLASIA COMBINED
‘WITH BRACHYMETATARSALIA —

A NEW NOSOLOGICAL UNIT?

Maiikova 0.3, Maiik .12, Zemkova D.*2, Kuklik M.2,

Kozlowski K.

I Dept. of Anthropology and Human Genetics, Faculty
of Science, Prague, Czech Republic

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

3 EuroMISE - Cardio, Prague, Czech Republic
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4 2nd Paediatric Department, University Hospital
Motol, Charles University, Prague, Czech Republic
5> Department of Medical Imaging, New
Children's Hospital, Sydney, Australia

In Czech Republic patients with rare
bone dysplasias and severe biomechanical
involvement of locomotor apparatus are
centralized in the Ambulant Centre for
Defects of Locomotor Apparatus in Prague.
The authors would like to share with pre-
sumably a new nosological unit ,Progres-
sive pseudo-rheumatoid dysplasia with
brachymetatarsalia“ (PPDB). Clinical and
radiological manifestations: Onset 3 - 8
years, progressive walking difficulties, wad-
dling gait, easy fatigability, muscular weak-
ness, joint stiffness and prominence, large
joint contractures, decreased cervical spine
mobility, kyphoscoliosis, flection deformi-
ties of fingers. X-rays shaw platyspondyly,
round upper and lower margins, anterior
end-plate erosions and Scheurmann-like
defects, narrowed joint spaces of small, big
and other joints. Widened metaphyses, flat-
tened epiphyses and enlarged femoral
heads, chondrocalcinosis. Erythrocyte sedi-
mentation rate, C - reactive protein are nor-
mal and rheumatoid factor and HLA B27 is
negative. Described clinical and radiologi-
cal manifestations are pathognomonic for
progressive pseudorheumatoid arthritis
(arthropathy, chondrodysplasia) that is also
called as spondylo-epiphyseal dysplasia
tarda with progressive arthropathy in litera-
ture. In addition to these features we diag-
nosed brachymetatarsalia of both feet (the
3" and 4" rays) in examined 4 members of
one family. Pedigree comprises 8 patients
suffering from the same bone dysplasia.
Autosomal dominant inheritance was
proved into the 4™ generation. (Transfer of
defective gene from father to son differenti-
ate possibility of XD inheritance). We pre-

sent four case reports that depict the deve-
lopment and severity of involvement from
preschool age till adulthood.

STRUCTURAL FEATURES OF THE
CELOIDAL SCARS

Mikhailik T. A., Krikun E. N., Bozchuk T. N.
Belgorod State University, Belgorod, Russia

The process of formation of the celoidal
scar is manifestation of reparativ regenera-
tion; it results in formation of scar's connec-
tive tissue. The objective of present work
was to research the composition of the cells
in the structure of the celoidal scars. The
basic methods we used are the qualitative
and quantitative evaluation of fibrocyts
using the data of light microscoping.

It was discovered that the thin epider-
mal layer covers celoidal scars without
invasion into the underlying dermal layers.
Thick epidermal layer of the scar keep the
equal structure of all layers. The growth
layer consists of the big cells. Presence of
the immature connective tissue allowed
distinguishing the «growth zones». The fri-
able filament tissue of the «zones» consists
of the great number of the fibroblasts; there
are many big and gigantic cells among
them. Morphometrical count showed that
the number of the fibroblasts in the
«growth zone» is about 60 - 80 and even
120 - 150 in the sight-field of the micro-
scope. It's 2 - 3 times more than in the
hypertrophied and 3 - 5 times more than in
the usual scars. Among the fibroblasts were
revealed such ones, which structure shows
graduate transition from immature to
mature cells with functional activity. The
prevalence of gigantic and active fibro-
blasts, which synthesizes proteins and car-
bohydrates among the cells of connective
tissues, is revealed. The presence of imma-
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ture connective tissue, which forms the
«growth zone», is the basic attribute of the
growing celoid.

Immature character of the connective
tissue is determined by the condition of the
fibroblasts and fibrous elements; among the
fibroblasts prevails the cells with functional
activity. Fibrocyts can be found only in deep
layers. Presence of the gialuronical acid and
unripe fibrils testifies to continuation and
development of collagen fibers.

Thus, the presence of special forms of
the fibroblasts, which doesn't synthesize
elastical fibers in «growth zone» is one of
the proofs of immaturity of celoidal scars'
connective tissue.

EXTERNAL AND INTERNAL
GOVERNING OF BONE REMODELLING

Petrtyl M., DaneSova J.

Czech Technical University in Prague, Faculty of Civil
Engineering, Laboratory of Biomechanics and
Biomaterial Engineering

The bone tissue remodelling is a cyclic
process involving the replacement of an
old tissue by the new one (in the volume
micro/mezo unit of this tissue - BMU). Each
remodelling limit cycle consists of five prin-
cipal intensive biochemical reactions
(intensive metabolic processes), which are
defined by five stoichiometric equations,
and periods of weakly steady states (i.e.
periods in which the biochemical proces-
ses are relatively calm). The weakly steady
states always arise (and last for a certain
period) between the intensive biochemical
reactions. In normal physiological condi-
tions, and within the extent of each remo-
delling limit cycle, the activities (i.e. inten-
sive molecular activities) alternate with the
periods of relative passivity (i.e. the periods
of ,calm“ biochemical processes). Suppo-

sing that one remodelling limit cycle lasts
approximately 6 - 8 years (in the conside-
red BMU), the life of a human is then com-
prised of approximately 10 - 12 remodel-
ling limit cycles in the BMU.

The limit cycles are controlled (go-
verned) genetically and biomechanically.
The genetic (internal) control and biome-
chanical (external) control initiate bio-
chemical (metabolic) processes. The gene-
tic factors (under normal physiological
conditions) not only establish the precise
time rhythm of the intensive biological
activities and the rhythm of the weakly
steady states, but they also ,start“ the
remodelling limit cycles.

The remodelling of a bone tissue results
from very complex metabolic processes. On
the basis of the up-to-now recognized and
available knowledge of biochemical proces-
ses related to the creation of a new bone, the
kinetics of chemical substances (molar
mixtures) can be expressed in the following
five global stoichiometric equations:

D, +D,=D; +D,, @
D, + Dy = D, 1)
D, + Dy = D, + Dy, (€))
Dy+D,=D,,+D,,, “

D, +D,=D;+D,,in which (5)

The first stoichiometric equation
indicates the process of osteoclast propaga-
tion (D3 mixture) by merging from
mononuclear cells (D, mixture, the fuse).

The second stoichiometric equation
indicates biochemical processes that result
in the activity of osteoclasts (D3 mixture)
after they have adhered on the surface of
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a bone tissue (D5 mixture). Once the enzy-
matic system of the osteoclasts has been acti-
vated, the inorganic component of a bone is
degraded. The equation (2) defines the
process of degeneration in the bone tissue.

The third stoichiometric equation
indicates the production of refuse sub-
strates (Dg) within the process of resorp-
tion of the bone tissue when the mononu-
clear cells are activated (D,). The equation
also indicates the arising of molar sub-
stances (D.) that subsequently participate
in the activity of osteoblasts while they pro-
duce the osteoid (see the fourth stoichio-
metric equation).

The fourth stoichiometric equation
indicates the creation of the osteoid (D, ),
i.e. the non-mineralized matrix, being
accompanied by the arising of a refuse sub-
strate (D, .

The fifth stoichiometric equation
indicates the creation of a new bone lis-
sue (D 13), i.e. the mineralized osteoid,
being accompanied by the arising of
a refuse substrate (D, ).

The overall volume changes in molecu-
lar mixtures in the BMU are generally given
by the sum of volume changes in molecular
mixtures, which are the product of bio-
chemical processes (genetically initiated),
and the volume changes in molecular mix-
tures, which are the product of biochemical
reactions as well, being, however, initiated
by mechanical/biomechanical effects. The
general equation is as follows:

n = Tli,g M mo ©

in which ;o 18 the volume change re-
sulting from biochemical
reactions (metabolic pro-
cesses) initiated geneti-
cally;

;. is the volume change of molecular
mixtures resulting from biochemi-
cal reactions initiated mechani-
cally.

The volume changes (in four primary
molecular mixtures) have the dominant
and absolutely decisive influence on
the process of remodelling limit cycle.
The molecular mixtures include the follow-
ing:

M, a volume change in the molecular

mixture of osteoclasts,

M, a volume change in the molecular

mixture of osteoblasts,

M5 a volume change in the osteoid mo-

lecular mixture, and

M4 a volume change in the molecular

mixture of a mineralized osteoid.

The speed of biochemical reactions
can be generally expressed as follows:

kj = Cj evip-pe) @

in which v, ( =1, 3, 4, 5) are volume
changes of the determined components of
remodelling processes in the bone tissue,
i.e.:

v, =1, ®
vs =15, ©
V=14 + s, 10)
V3 =13+ M5, an

Each volume change v; (j = 1, 3, 4,5)
equals the sum of the volume changes
resulting from the proceeding biochemical
reactions, and the volume changes resulting
from the proceeding biochemical reactions
initiated mechanically. Thus,

Vi=Vig

a2

+Ui,m
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For the speeds of biochemical reac-
tions, according to expression (7), then
applies:

k]_ = Cj e “(Vj:g + vj,m)(p-pe), 13)
respectively:
k=Ce Vg Ap @ Vj.m Ap 14

Provided that k;, = eV® AP and
ki, =e Vim AP for the speed of the j- bio-
chemical reaction, the following general

expression is obtained:
k =C k. .k as

Then, it is obvious from the expression
(15) that the resultant speed of the j-th
biochemical reaction, which forms part
of biochemical (metabolic) processes in
the bone tissue (in the remodelling limit
cycle) is dependent on the product of
speeds of the biochemical reaction ini-
tiated genetically and on the speed of
chemical reaction initiated biomecha-
nically. Thus, the j™ biochemical reaction
is influenced by the internal — genetic
effects and the external — biomechani-
cal effects. The external effects and the
internal influence on the speed of remodel-
ling processes in the bone tissue are com-
pletely coordinated by the live environ-
ment.
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FIFTEEN YEAR FOLLOW-UP OF
PATIENTS WITH FAMILIAL CALCIUM
PYROPHOSPHATE DEPOSITION
DISEASE
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Chondrocalcinosis (CCA) has been
defined as a spectrum of connective tissue
disorders resulting from the accumulation
of calcium pyrophosphate dihydrate
(CPPD) crystals in the tissues. The compo-
nents of the syndrome include acute arthri-
tis, chronic inflammatory joint disease,
osteoarthritis- and rheumatoid arthritis-like
changes, chondrocalcinosis of the spinal
joints and of the ligaments, tendons and
menisci (1). The familial occurence of arti-
cular chondrocalcinosis was recognized by
Zitfian and Sifaj (2).

We evaluated genetic, clinical features,
radiographic findings, transmission electron
microscopy and the quality of life in 14
patients suffering from familial chondrocal-
cinosis for 10 - 40 years.

Genetics. Genetic analysis was per-
formed in 8 families (28 persons). The
analysis confirmed familial occurrance CCA
probably with autosomal recesive inheri-
tance.

Clinical feature. Deformities of hands
were not so pronounced. The function of
the hands was preserved (grip and dexteri-
ty), the patients were able to perform limi-
ted personal care. More severe alterations
concerned joints of the lower limbs, espe-
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cially of feet. Frontal desaxations of ankles
and subtalar joints were apparent. Small
joints of the feet showed severe peroneal
deviations of MTP joints, including subluxa-
tions and extremely valgous halluces, resul-
ting in severe functional damage of foot in
majority of the patients. Crural lymphede-
ma and lymphedema of the dorsal side of
the feet was observed in three patients. In
one female patient, the lymphedema was as
pronounced as to remind of elephantiasis.
In the older patients inspection of feet
reminded the rheumatoid arthritic foot.
Radiology. Radiographs showed calci-
fications in triangular articular discs of
wrists. In PIP and DIP joints calcifications
were localized in cartilage and capsule. The
first carpo-metacarpal joint was often
involved by severe form of rhisarthrosis.
Pronounced alterations in the lower
limbs involved hip joints, knees, ankles and
small joints of the feet. In the hip joints
strip-like calcifications lined cartilage sur-
face of the femoral head. Radiographs
showed also narrowing of joint space,
osteophytes, cysts and periostosis of the
femoral neck. In 3 patients the protrusion
of femoral head was found. In the knee
joints thin stripe-like calcifications of arti-
cular cartilages and punctate calcifications
of menisci were found. Moreover, findings
characteristic of severe gonarthrosis and
patello-femoral arthrosis were observed.
Radiographs of the spine showed signs
of calcification of intervetebral discs. In
some patients radiographs of the sacroiliac
region showed changes imitating ankylosis
of sacroiliac joints, subchondral sclerotiza-
tions, pseudocysts, and osteophytes.
Transmission electron microscopy.
In two patients, deposits of CPPD crystals
were identified by transmission electron
microscopy in articular cartilage, synovial

membrane and tendon obtained during
surgery.

Quality of life. Quality of life was
assessed using questionnary (MOS Short
Form-36). The patients showed reduced
mobility of the thoracic and lumbosacral
spine. In spite of reduced mobility of spine
the patients were able particularly to com-
pensate the functional loss. The quality of
life of the patients was markedly reduced.
They could carry out but small works in
their households. Advanced alterations, in
particular those involving the lower
extremities, resulted in patients physical
disability.

References

1. GARDNER, D. L.: Pathological basis of the con-
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POSSIBILITIES OF 3D EVALUATING
OF BACK SURFACE AND SPINE SHAPE

Rysavkova A, Pallova 1., Chalupova M., Zahilka E
Department of Anatomy and Biomechanics, Faculty
of Physical Education and Sport

Charles University, Prague, Czech Republic

Introduction. Idiopathic scoliosis is
a three-dimensional change of spine. Sco-
liosis is usually first observed as a change in
back shape and so back surface evaluating
is important in clinical assessement of va-
rious spinal disorders. There is no direct
determination between surface shape and
skeletal anatomy, but changes of the spine
curvature are manifested by back shape
change (asymmetry). There is no conven-
tional method of description of back surface
shape in clinical practise. Standard X-ray
diagnostics gives information in 2D only
(Cobb) and is not possible to repeat it often
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(radiation). The aim of our study is to show
possibilities of quantification of spine and
back surface shape in 3D. We have used two
non-invasive diagnostics methods to moni-
tor spinal deformities.

Experiment. Our work is a pilot study.
For detection of back shape optical moire
topography and stereometry were used.
A shadow moire method works on princi-
ple of contour lines, which are formed on
the back surface and give us 3D informa-
tion about shape. A stereometry uses at
least two cameras to obtain spatial co-ordi-
nates of an object. We have followed the
influence of muscle activity on surface and
spine shape changes, relationship between
lateral and axial spine deviation. We
scanned individuals in stand with and with-
out muscle activity of upper limbs and then
compared changes in shape. Before scan-
ning we marked prominent bones as an
orientation about internal skeletal struc-
tures. We evaluated parametres of the spine
by distance and angles of structures in
frontal, sagittal and transversal plane. We
have also constructed reliefs in definited
torso Cross sections.

Outcomes. We have found 3D changes
of spine and back shape in various situa-
tions, but reactions of individuals were dif-
ferent. For example by influence of muscle
activity the spine became straighter in sagit-
tal plane (14" change), the asymmetry of
paraspinal muscles increased (rotation), but
there was a small change in frontal plane
only. The maximum of rotation was always
in apical points of curvature in frontal
plane.

Conclusion. Moire and stereometry
are usable methods for quantification of
various spinal disorders. 3D data can give
more information about axial system
pathology. Because of possibilities of often

repeating and movement recording, dyna-
mics of curvature development can be fol-
lowed. Advantage of these methods is eva-
luating of spine flexibility. This complete
information about shape of trunk is avai-
lable in diagnostics and therapy of scoliosis.
We will continue in formulation and verifi-
cation of methodology of scanning and data
processing, elimination of technical and
methodical errors and verification on a lar-
ger specimen. A comparing with other diag-
nostics method is necessary (Quantec, sco-
liometer, X-ray, CT). Present outcomes show
a promising prospective diagnostic possi-
bilities. We plan 3D model of classification
to be form into axial deformity diagnostics.

SCAPHOID NONUNION FROM
THE MEDIEVAL SITE KLADRUBY

Smrcka V., Dobisikova M.2, Maiik I.!

1 Centre for Patients with Locomotor Defects,
Prague, Czech Republic

2 Department of Anthropology, National Museum,
Prague, Czech Republic

At the medieval burial site Kladruby,
scaphoid nonunion was identified in two
graves: No 4019 (man in the age of 40 - 50
years) and No 4025 (admixture to the main
finding, undefined sex and age).

Comparison with a model created by
Hidaki and Nakamura (1998) using three-
dimensional computed tomography allo-
wed, on the basis of a clinical set consisting
of three skiascopically checked patients (5
months, 7 years and 19 years after injury),
to set up the chronological succession of
the development of degenerative changes
in not united scaphoid bone fractures.

Between the 4™ - 7! year, onset of the
development of degenerative changes on
the distal scaphoid fragment takes place.
From the 7% to 10™ year tapering of the sty-
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loid process of the radial bone occurs, and
cysts may be visible on X-ray films.As a rule,
enlargement of the distal fragment osteo-
phyte occurs after the 10" year.

Using this classification it will be possi-
ble to determine the time of injury prior to
death if the distal fragment of the
scaphoid, and the radial bone are pre-
served at least (maybe also the contralater-
al - for comparison).

In the 40 to 50 years old man from the
grave No 4019 this was 7 - 10 years prior to
death, in the person from the grave No
4025 the estimate amounts to 4 - 7 years
prior to death.

BIOMECHANICAL ASPECTS

OF PODOGRAMS IN CHILDREN
SUFFERING FROM SOME BONE
DYSPLASIAS AND CONGENITAL
LIMB DEFECTS

Straus J.!, Marik 1.2

! Police Academy of Czech Republic

2 Ambulant Centre for Defects of Locomotor Apparatus
affiliated to Dept. of Anthropology and Human
Genetics, The Faculty of Science, Charles University
in Prague, Olsanska 7, 130 00 Prague 3, Czech
Republic, E-mail: ambul_centrum@volny.cz

The paper is concerned with depen-
dence of representative podographic mea-
surements of children suffering from bone
dysplasias and/or congenital limb defects.

The last research project was focused
on podograms of children with flat foot and
pes excavatus that were compared with
normal podograms of a group of Czech chil-
dren at the age 5 - 17 years. In three types
of podograms were analysed 3 exactly
defined parameters of foot: width of fore-
foot, width of fornix and width of heel. The
forefoot width at podograms of pes excava-
tus and normal (healthy) foot correlates the

best with body height and weight. There
was established instable dependence of the
forefoot width of flat foot on body weight.
Among others the results lead to hypothe-
sis that the same nosologic units of bone
dysplasias should show similar extraordi-
nary features and on the other hand similar
podograms could be present at various con-
genital disorders.

That is why we have studied podo-
grams of children suffering from achon-
droplasia (hypo-chondroplasia), osteogene-
sis imperfecta, vitamin D resistant rickets,
multiple cartilaginous exostoses, some
chromosomal aberrations and a few other
bone dysplasias. The next group we have
studied were foot deformities of children
with cerebral palsy and further neurogenic
deformities. The last group that was studied
contained some congenital foot and/or
limb deformities e.g. pes equinovarus, com-
plex femur-fibula-ulna, etc. The results are
documented in graphs. Atypical podograms
at foot deformities of children are demon-
strated. Some podograms can be used for
identification of person especially these of
asymmetric (unilateral) limb defects.

ANTROPOMETRY UTILISATION AT
MONITORING OF CHILDREN WITH
JUVENILE IDIOPATHIC ARTHRITIS

Svobodovi S.1, Vaviincova P2, Zemkova D.2

! Department of anthropology and human genetics,
Faculty of Science, Charles University Prague, Czech
Republic

2 University Hospital Prague-Motol, Charles University,
Prague, Czech Republic

Introduction: Juvenile idiopathic
arthritis (JIA) is the most common rheumat-
ic disease of children's age. During the
course of the disease total and local defects
of growth can appear. Anthropologic exami-
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nation is a part of comprehensive care pro-
vided to these children. It helps to objective
assessment of their clinical status and has
also its place at the control of the therapy.

Patients and methods: 95 children with
juvenile idiopathic arthritis aged from 3
years 5 months to 16 years 10 months
(10.10 = 4 years) were divided into 4
groups according to the form of disease. 11
children were affected by systemic arthri-
tis, 31 by oligo-arthritis, 45 by poly-arthritis
(together seropositive and seronegative), 8
by arthritis with entezithis.

Anthropometric examination took
place in the years 1998 - 2002. It was
focused on growth disorders, proportiona-
lity and leg length discrepancy. Anthropo-
metric dimensions of patients were
expressed in SD-score according to Natio-
nal anthropological survey 1991 and own
reference data.

Results: Severe growth failure (body
height - 2.5 SD * 2.2 SD) was found in the
patients affected by systemic form, below -
2 SD were 45 % of patients. Average height
of patients with other forms was in norm, at
polyarthritis (- 0.4 SD * 1.4 SD) and at
oligo-arthritis (- 0.1 SD * 1.2 SD), never-
theless growth retardation may occur. Body
height below - 2 SD was in 11 % of patients
with polyarthritis and 10 % of patients with
oligo-arthritis. At patients with poly-arthritis
and oligo-arthritis relatively shorter upper
body segment was detected. Leg lengths
discrepancy (overgrowths) was found at all
forms of disease except the systemic form.
Biomechanically serious overgrowths (from
1 cm to 3 cm) appeared at 21 % patients
with oligo-arthritis and at 11 % with poly-
arthritis. All these discrepancies were trea-
ted conservatively.

Conclusions: The most significant
deviation from the norm at JIA is the

growth retardation, which affects mostly
the patients with systemic form, neverthe-
less in a lesser degree it appears also at
other forms. The next important problem is
occurrence of biomechanically serious
overgrowth over 1 cm. Dependence of
growth disorders on the disease activity
and therapy are a subject of our further
investigation.

DETAILED STATISTICAL MODEL FOR
MONITORING INDIVIDUAL CHILDREN
GROWTH

Brabec M., Blaha P2, Vignerova J.!

! Department of Biostatistics, National Institute
of Public Health, Praha, Czech Republic.

2 Department of Anthropology and Human Genetics,
Faculty of Science, Charles University, Praha, Czech
Republic.

We will present a flexible statistical
model, useful for monitoring children
growth individually. That is, to test whether
a particular child conforms with typical
growth form and to detect quickly if it
begins to show unusual growth-curve pat-
terns and/or starts to lag behind a popula-
tion standard. Results serve as a screening
tool and detected suspicious cases can be
sent to a pediatric examination in order to
determine whether any particular medical
action is warranted. The model is based on
state-space modeling and subsequent Kal-
man filtering of individual child measure-
ments series. We will discuss some attrac-
tive features of modelimplied variability
decomposition into inter-individual growth
curve shape (i.e. structural) variability and
measurement error variability. Rather detai-
led covariance structure modeling yields
also some interesting biological insight.
Testing for possible covariates effects (like
various proxies of socio-economic status)
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can be accommodated and its examples
will be discussed. The model is designed in
such a way that it can deal with short time
series of individual measurements as they
occur in pediatric practice. This is achieved
by ,borrowing information“ across indivi-
duals when estimating certain state-space
model parameters. Model is ,trained“ on
a relatively large dataset, but once its para-
meters are estimated, it can be applied on
individual level. We will demonstrate utility
of this model for short-term growth predic-
tion and its sensitivity when it is used for
monitoring based on detection of certain
unusual growth curve patterns, lagging
behind growth standards, etc. To illustrate
the model's reallife data performance, we
will analyze some measurements obtained
from a recent Czech semi-longitudinal
anthropometric study.

This research is supported through the
grant of the Czech Ministry of Health, IGA
NJ/6792-3.

6t NATIONWIDE ANTHROPOLOGICAL
SURVEY OF CHILDREN AND
ADOLESCENTS 2001 (AGE 0 TO

18 YEARS)

Vignerovia J.!, Bliha P2, Riedlovi ].3, Kobzova, ].4,
Krejcovsky L.5
1 National Institute of Public Health, Praha, Czech
Republic
2 Faculty of Science, Charles University, Praha, Czech
Republic
3 3th Faculty of Medicine, Charles University, Praha,
Czech Republic
4 Faculty of Education, South Bohemian Faculty,
Ceské Budéjovice, Czech Republic
5 Faculty of Education, South Bohemian Faculty,
Olomouc, Czech Republic
In 1895 the Czech physician and anthro-
pologist Prof. Matiegka made anthropologi-
cal measu-rements of 100 000 schoolchil-

dren in Bohemia and Moravia. Since 1951
every 10 years a similar investigation is
made, in 2001 already the sixth survey was
implemented. Part of these surveys was
also assessment of the bodily dimensions of
parents and some socio-economic charac-
teristics of the child's family.

Material

Nationwide survey in 2001

® Number of children: 55 000 in age O to
18 years

® Preschool children: measured in clinics,
by instructed health professionals,
mainly paeditricians

@ School children: measured by teachers,
provided with detailed written instruc-
tions

® Number of clinics: 186

® Number of schools: 310

® Anthropological measurements: height,
body weight, circumferences of the
head, arm, waist and hip - Martin Saller
method

® Questionnaires for children: dietary
habits, sports activity, TV watching and
PC games

® Questionnaires for parents: parental
height, weight, educational level, num-
ber of children in the family, breastfee-
ding and health status of their child

Objective

1. To assess secular trend of the height.
2. To assess the prevalence of overweight
and obesity in the child and adolescents
population, 3. To assess the association
between height and weight (BMI) of chil-
dren on the one hand, the size of the com-
munity where the child lives and the pa-
rents' education on the other.
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Methods

The analysis was based on data assem-
bled within the framework of the 6th
Nationwide Anthro-pological Survey of
Children and Adolescents in 2001. The
ratios of overweight and obese children
were compared - cut-off points according
a) to Czech standards, b) to Cole et al. BMJ
320:1 - 6,2000. As socio-economics groups
size of community (5 categories) and the
parents' education (3 categories) were
used. For statistical processing of means
and for calculating y? tests Epilnfo software
was used. %2 tests were made separately for
every investigated factor.

Results

The mean height of twelve-year old boys
increased between 1895 and 2001 by 17.3
cm, the height of girls by 18.9 cm. As
assumed, in recent years the secular trend of
height was arrested. Between 1991 to 2001
the mean height of twelve-year-old boys
increased by 2.1 cm, in girls only by 1 cm.

The ratio of obese children (> 97t cen-
tile), as compared with Cole's reference
data, is 2.4 % boys and 1.6 % girls. The pro-
portion of overweight children (90® - 97th
centile) is 12.1 % in boys and 9.8 % in girls,
in age 6.00 to 17.99 years.The ratio of obese
and overweight children rises significantly
with the declining size of the community
and lower education of the parents. Com-
paring with Czech reference data assembled
in 1991, the ratio of obese is 4.7 % boys and
3.8 % girls. The ratio of overweight is 7.4 %
and 6.5 % resp. The ratio of overweight and
obese declines with age of the child. The %>
tests confirmed the association between
BMI values of the child on the one hand
and education of the parents, size of the
community and number of children in the
family on the other.

This research is supported by the Inter-
nal Grant Agency MofH CR, grant no.
NJ/6792-3.
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ZPRAVY e NEWS

TISKOVE CHYBY
ERRATA

1. Redakce c¢asopisu se omlouva autorim (M. Adam, H. Hulejova, P. §paéek) price
»Comparison of the efficacy three different therapy kinds in osteoarthritis“, ktera
byla omylem uvetejnéna v PU 9, 2002, ¢. 3 - 4, str. 61 v netplném znéni. Pavodni price je
zde uverejnéna v plném rozsahu vcetné tabulek a obrazku.

2. Redakce casopisu se omlouvd za ziménu jmen autoru referati ze sjezdt E.
Strouhal a M. Kuklik v PU, 9, 2002, &. 34, s. 121. Spravné:

10TH INTERNATIONAL CONGRESS OF HUMAN GENETICS
AUSTRIA CENTRE VIENNA, AUSTRIA, MAY 15 - 19, 2001
ORGANISED ON BEHALF OF THE INTERNATIONAL
FEDERATION OF HUMAN GENETICS SOCIETIES BY THE
EUROPEAN SOCIETY OF HUMAN GENETICS (ECHG)

M. KUKLIK

Institute of Rheumatology, Prague, Czechia
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ZPRAVY e NEWS

ZIVOTNI JUBILEA
ANNIVERSARIES

Doc. RNDR PAVEL BLAHA, CScC. - Sedesatilety

Pavel Bliha je Jihocech. Narodil se v Cerveném Ujezdé
u Pisku 20. 11. 1943. Stfedoskolské vzdélani absolvoval v Pisku.
V letech 1961-1966 studoval na Piirodovédecké fakult¢ UK
v Praze obor biologie a chemie se specializaci v antropologii.
Jeho prvni zaméstnani v oboru bylo v Kriminalistickém uastavu,
které mu nebranilo zvysit svou kvalifikaci na zakladé rigo-
réznich zkouSek titulem RNDr. v r. 1970.V prici si vedl zdatné,
avSak z mista musel v r. 1974 odejit pro ddajnou politickou
nezpusobilost (po roce 1991 byl plné¢ rehabilitovan). V oboru
pocal znovu pracovat od roku 1976 v Ustavu sportovni
mediciny MZ v Praze (ptivodné Odd. zdravotniho zajisténi vrcholového sportu a poté UNZ
pro vrcholovy sport) do r. 1998. Béhem tohoto zaméstnani pokracoval v odborném studiu
na Katedfe antropologie UK jako aspirant (1986-1989) a ziskal titul CSc. Od podzimu r.
1994 pusobi na Katedfe antropologie a genetiky ¢loveka na Pfirodovédecké fakulté UK. Na
zaklad€ habilitacniho fizeni na Katedfe antropologie Masarykovy university v Brné ziskal
docenturu v breznu 1997, kdyZ tam jiz po dva roky zajistoval blokovou vyuku fyzické
antropologie (1995 a 1996).

Jako pedagog pusobil v kurzech a odbornych stizich na subkatedie télovychovného
lékafstvi 1. LF UK a v Ustavu télovychovného 1ékatstvi 3. LF v letech 1980 aZ 1989 a jako
instruktor antropometrie pro hygienickou sluzbu Stfedoceského kraje od r. 1991 do r. 1995.

TéE7isté jeho price bylo ve vyzkumu, kde organizoval sbér dat a jejich zpracovani pii Cs.
Spartakiddach v letech 1980, 1985 a Prazskych télovychovnych slavnostech 1990.V témz
roce provedl vyzkum télesnych rozméra déti od 3 do 7 let. Tehdy jsem ho pfizval k spolupra-
ci na 5. Celostitnim vyzkumu déti a mladeze v r. 1991, pii cemZ osvédcil své zkuSenosti
a kontakty. Od té doby se datuje jeho spoluprice s mou dlouholetou spolupracovnici Ing.
J. Vignerovou, CSc. na fadé publikaci a vyzkumnych projektt, sledujicich vliv raznych fak-
tort na rust a détskou obezitu, zakonceni 6. Celostitnim vyzkumem déti a mladeze v r. 2001.
Kromé toho se vénoval s jinymi spolupracovniky a kolektivy vyzkumu dalSich problému
(objasnéni nihlych zmén ve tvaru hlavy u nasi populace, sledovani intenzivniho tréninku
vrcholovych gymnastek na jejich télesny rozvoj, prevence a hodnoceni détské obezity.

Hlavnimi vysledky védecké a vyzkumné priace doc. Blihy jsou normy déti i dospélych,
které dovedl do stadia publikaci dostupnych vSem zijemciim a vypracovani pocitacovych
programu nékolika generaci, které vedou k automatickému zpracovani antropometrickych
dat (v¢etné slozitych vypoctu jako napft. sloZeni téla podle Matiegky aj.).
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Doc. Blaha je vynikajici organizator a nikdy nevahal vzit na sebe zodpovédnost za akce
nejen narodniho, ale i mezinarodniho vyznamu, které dovedl do zdiarného konce. Svédci
o tom uspofidini kongresu k 50. vyroc¢i umrti Dr. A. Hrdlicky v Praze 1993, antropologic-
kych dnt v Liblicich v r. 1996, 4. Mezinarodniho kongresu Ale$ Hrdlicka v r. 1999, Workshop
European Child Obesity Group (ECOG) v r. 2002 nebo Mezinirodniho antropologického
kongresu ,Antropologie a spole¢nost® v r. 2003.

Od r. 1998 stoji v ¢ele Ceské spolecnosti antropologické jako jeji predseda, je ¢lenem fady
ceskych i zahrani¢nich védeckych spole¢nosti (mj. Evropské antropologické spole¢nosti -
EAA, kde je volenym clenem rady, Gesellschaft fiir Anthropologie, European Childhood Obe-
sity aj.). Od roku 2001 se stal ¢lenem redak¢ni rady mezioborového odborné ¢asopisu Pohy-
bové ustroji - pokroky ve vyzkumu, diagnostice a terapii.

Ocenéni se dostalo doc. Blihovi za zisluhy o Cs. Spartakiddu 1985 (st¥ibrna medaile)
a za zasluhy o ¢eskou antropologii udélenim medaile Dr. Alese Hrdlicky v r.1995.

V r. 1999 prednasel na kongresu ve Vancouveru, British Columbia, Canada, kde téz
absolvoval stdz, icastnil se prednaskou na Winklerové memoridlu v Xanthi v Recku v r. 1995,
na 8kole ,Anthropologie a zdravi“ na ostrové Hvaru v Chorvatsku v r. 1999 a 2000 a 2001
a semindfe v Aschauhofu v Némecku v r. 2000 a 2001. V r. 2000 pfednasel na kongresu
Némecké antropologické spolec¢nosti v Potsdamu a v letech 2001 a 2003 absolvoval staZz na
Fridrich-Schiller Universitaet v Jen¢.

Kazdy Cesky antropolog znd a uziva Blahovy knihy - manudly rozmért déti a dospélych
(1986).V zahranici jsou znamy jeho publikace se spoluautory v angli¢tiné:The growth of the
Czech child during the past 40 years (Budapest, 1998), Risk Factors of Obese Czech Children
(Gottingen, 2001), Bodily characteristics and Lifestyle of Czech Children Aged 7.00 to 10.99
years, Incidence of Childhood Obesity (Central Eur. J. publ. Health, 2002) a dalsi. S J.
Vignerovou Bliha redigoval publikaci: Investigation of the Growth of Czech Children and
Adolescents - Normal, underweight, overweight (SZU, Praha 2002) s prispévky pediatra,
endokrinologu a vyzivara.

Za dobu svého pusobeni v Ustavu sportovni mediciny se stal z doc. Blihy aktivni
sportovec a dodnes, pokud mu ¢as dovoli, si rad zalyZuje nebo si zahraje tenis. Pro svou praci
nachazi pochopeni u své dcery z prvniho manZzelstvi, ktera mu i vypomuize, kdyZ potiebuje.
O svého syniacka z druhého manzelstvi se vzorné€ stard. Je pro n€¢ho pfiznacna velka pra-
covni kapacita (je ranni ptace), peclivost a schopnost kazdou akci do detailu promyslet
a zajiStovat. Pocatecni nezavinény neuspéch v povoliani ho nezlomil, ale zvysil jeho praboj-
nost. Ma schopnost si vytvaret a udrzovat dobré vztahy se spolupracovniky a osobnostmi,
vyznamnymi pro hladky prabéh pfipravovanych akci, jako napf. predstavitelé mésta
Humpolce ¢i evropské asociace, vedouci antropologové nasich i zahrani¢nich pracovist aj.

Doc. Blaha se tési dobrému zdravi, je odbornikem ve svém oboru a Sedesatka, na kterou
nevypada, mu dava dostate¢ny prostor pro jeho dalsi aktivity ve prospéch ¢eské antropologie.

Miroslav Prokopec

Ke gratulaci k vyznamnému Zivotnimu jubileu milého kolegy pana docenta Pavla Blahy,
CSc. se pripojuji €lenové redakéni rady s pfanim stilého zdravi a tvarcich sil do dalSich

let,jakozZ i pro védce nezbytné podpory celé rodiny, aby uspésné resil dalsi interdisciplindrni
vyzkumné ukoly.

110 LOCOMOTOR SYSTEM vol. 10,2003, No. 1+2



PrOF. MUDR. M1LAN ADAM, DRSC., 75 LET

25. kvétna 2004 oslavil profesor Adam své 75. narozeniny. Neni
skute¢né jednoduché postihnout jeho osobnost. Profesor Adam praco-
val od roku 1954 v Revmatologickém ustavu v Praze Na Slupi. Od roku
1959 podnikl fadu studijnich pobyti, z nich bych uvedl alespon casté
pobyty v Max Planck Institutu v Mnichové€ a Martinsriedu, dale ve fin-
ském Oulu a na Université v Remesi. V roce 1982 byl jmenovan docen-
tem a od roku 1987 profesorem. Kromé klinickych aktivit a pedagogické cinnosti vénoval
svou pozornost hlavné pracim z oblasti pojivovych tkani, pfevazné kolagenu. Je autorem
vice nezli 280 védeckych praci a spoluautorem fady monografii. V Revmatologickém udstavu
vybudoval centrum vénované vyzkumu pojiva a vychoval celou generaci revmatologt
i védeckych pracovnikii. Uastnil se velkého poctu symposii a kongresti prakticky ve viech
svétadilech a jeho priace byla ocenéna fadou cen, vyznamenini, ¢estnych clenstvi
v domdcich i zahrani¢nich spolec¢nostech a ¢estného doktoratu university v Remesi. U nds
zalozil profesor Adam v sedmdesitych letech sekci pojiva pfi Spolecnosti klinické bio-
chemie, kterd se v roce 1992 transformovala do samostatné Spolecnosti pro vyzkum
a vyuZiti pojivovych tkani a byl od pocatku jejim pfedsedou. Kromé téchto aktivit nelze
nezminit jeho spolecenskou angazovanost. Chtél bych uvést alespon jeho jmenovani mi-
nistrem Skolstvi v polistopadové vladé v letech 1989 az 1990.

S Milanem Adamem jsem se sezniamil v roce 1972 pfi symposiu vénovaném kostnimu
vyzkumu. Milan Adam vyuzival pfi svych védeckych pracich v oblasti peptidi a bilkovin
chromatografické metody, a tak se pravidelné zucastiioval symposii o aplikacich chro-
matografie v klinické chemii a biochemii, které jsem organizoval doma i v zahranici.
Z puvodniho seznameni vzniklo naSe pratelstvi, které trva do dneSnich dnt. Vedle
spole¢nych zajmu védeckych a organizoviani konferenci nds spojuji i zajmy kulturni, cesto-
vatelské a musim zde zminit i radosti kulinarské.

Pétasedmdesité narozeniny jsou dobrou pfilezitosti, abychom podékovali Milanu
Adamovi za vSechno, co vykonal v oblasti revmatologie a vyzkumu pojiva. Chtél bych Ti, mily
Milane, popfit stilou Zivotni pohodu a jeSté mnoho let aktivni ¢innosti v oblasti pojiva.

Karel Macek

Ke gratulaci k tak vyznamnému Zivotnimu jubileu pana profesora Adama se pfipojuji
¢lenové redakéni rady s pranim pevného zdravi do dalSich let, uspéchu pfi feseni
vyzkumnych tkola a spokojenosti v kruhu rodiny.
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DOC. RNDR. KAREL MACEK, DRSC. — 75 LET

Pan docent Karel Macek se narodil 31. 10. 1928 v Praze.
Absolvoval obor biochemie na Pfirodovédecké fakult¢ UK
v r. 1951, o deset let pozdé&ji obhajil titul kandidita chemic-
kych véd. Jiz v dobé studii pracoval jako demonstrator na
I. Gstavu l€karské chemie FVL UK v Praze.

Po studiich pracoval v Biochemickém vyzkumném
astavu, od r. 1951 transformovaném do nové vzniklého
Vyzkumného dstavu pro biochemii a farmacii. Zde byl jako
vedouci védecky pracovnik az do r. 1968.V letech 1969 - 70 byl vedoucim biochemickych
laboratofi na internim oddé€leni FN Praha - Strahov, v letech 1971 - 1977 pusobil jako
vedouci biochemickych laboratofi III. interni kliniky FVL UK a od r. 1977 jako védecky pra-
covnik Fyziologického tstavu CSAV v Praze.

Ze zahranic¢nich pobyti nutno vzpomenout postgradudlni studium v Gottingen v r. 1957.
V 1. 1966 byl hostujicim profesorem nejprve na univerzit€é v Mnichové, v letnim semestru
1968 na Chelsea College v Londyné a v letech 1968 aZ 1969 na univerzité v Rimé. ZaméFil
se na studium chromatografickych metod, které aplikoval v analyze 1€¢iv a v 1ékarstvi viibec.
Studoval zakonitosti planarni chromatografie, navazal pak na tyto znalosti v oblasti aplikace
papirové chromatografie v toxikologii, klinické biochemii, farmakokinetice a zikladnim vyz-
kumu. Chromatografie jej pfivedla ke studiu pojivové tkiané.

Je autorem a spoluautorem desitek védeckych praci, nékolika desitek monografii, néko-
lika patentt. Jeho klasické a stéZejni dilo je ,Papirova chromatografie“ z r. 1954, preloZzena
nejen do svétovych jazyka anglictiny, rustiny a némcdiny, ale i do rumunSstiny a madarstiny.
Nutno pfipomenout jeho redakéni ¢innost (od r. 1961) v Journal of Chromatography (B).
V 1. 1960 zalozil Ceskoslovenskou chromatografickou spole¢nost a do roku 1990 byl jejim
predsedou. Organizoval fadu sympozii, sim pak prednasel téméf na celém svété.

Za jeho zasluhy mu byla udélena Cvétova medaile akademie véd SSSR v 1.1978 a HanuSo-
va medaile Cs. spolecnosti chemické a v r. 1985 americkd Tswettova medaile.

Jeho vystupovini je vidy vysoce kulturni a decentni, ma Siroké zdjmy i uméleckého
charakteru. Zde kombinoval profesionalni zajem se zijmem uméleckym: zajimal se o che-
mickou analyzu barev obrazi, s moznosti uréeni stafi, oprav a premalovani. Patnict let stu-
doval operni zpév, v n€kterych rolich pak v divadle uplatnil sviij tenor.

V poslednich dvanicti letech pracoval mimo jiné jako mistopfedseda Spolec¢nosti pro
vyzkum a vyuZiti pojiva, k jejimz zakladajicim c¢lentim v r. 1992 patfil. Pfi organizovani od-
bornych akcich Spolecnosti, pfednaskich a zasedanich vyboru jsme méli moZnost se blize
seznamit s jeho nevSedni osobnosti, vyznacujici se presnosti, smyslem pro pratelstvi i s mlad-
$imi kolegy a vzdy charakternim noblesnim jedninim. Jeden z jeho dvou synu se vénuje téz
biochemii.

Velmi si vazime moznosti podilet se s jeho zkuSenostmi pfi publikac¢ni ¢innosti i orga-
nizovani odbornych akci Spolecnosti pro pojivové tkané€. Jubilantovi upfimné prejeme
mnoho zdravi a splnéni jeho plant do budoucna.
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Za redakcéni radu

MUDr Miloslav Kuklik, CSc. a MUDr Ivo Marik, CSc.
Ambulantni centrum pro vady pohybového aparitu
Olsanska 7,130 00 Praha 3
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PrOF. MUDR. JOSErF HYANEK, DRSC. — 70 LET

V roce 2003 oslavil své sedmdesatiny na$ mily a vazeny
kolega pan profesor MUDr. J. Hyanek, DrSc.

Narodil se v roce 1933 na Vala$sku, gymnasium navstévo-
val ve Zlin€. 1957 promoval na Fakulté détského lékafstvi
UK v Praze, atestace z pediatrie a klinické biochemie skladal
v letech 1960-66; 1975 obhijil disertaci s tématikou
dédi¢nych poruch metabolismu aminokyselin, 1980 habili-
toval na docenta pro obor klinickd biochemie a profesuru
pro tento obor ziskal 1985 po obhajobé doktorské disertace
z biochemie na CSAV.

Profesn¢ pusobil jako sekundarni a pozdéji samostatné pracujici odborny 1€kaf na dét-
ském a infek¢nim oddéleni nemocnice v Uherském Hradisti a pozdéji ve Fakultni nemocni-
ci Il v Praze. Od roku 1968 do 1984 pracuje jako odborny asistent a pozdéji docent Oddéleni
klinické biochemie FVL UK v Praze. Pfednostou na stejném oddéleni ptlisobi v letech
1984-1992, poté odchazi a vede nové oteviené Oddéleni klinické biochemie, hematologie
a imunologie Nemocnice Na Homolce, kde puisobi dodnes.

Byl zakladajicim ¢lenem c¢s. spolecnosti klinick€é biochemie a Cs. spol. 1ékafské genetiky
a dlouholety ¢len jejich vyboru, ¢len ¢s. pediatrické spole¢nosti, kde je aktivni v jeji Komisi
pro prevenci ateroskler6zy u déti a adolescentii. Clen Society for Inborn Errors of Metabo-
lism (Liverpool), IFCC (Washington), AACC (Washington), ISNS (Tokyo), Cs. a Evrop.
spolecnost pro ateroskler6zu; short term consultant of WHO; ¢len redakcnich rad ¢asopisu:
Klin. Biochemie - Metabolismus, J. Inher. Metabol. Diseases, Screening, Pohybové ustroji.

Vydal 2 knihy o dédi¢nych metabolickych poruchich, je spoluautorem 5 dalSich mono-
grafii, uvetejnil v odbornych lékarskych ¢asopisech vice jak 200 publikaci, pfednesl vice nez
300 piednasek na domicim i zahrani¢nim foru. Organizoval 19 narodnich a 6 mezinarod-
nich symposii, kongresti a seminaiti. Byl aspé$nym feSitelem 12 grantovych ukolu.

Odborny zijem v poslednich letech vénuje primarni prevenci kardiovaskuldrnich
onemocnéni u déti, pfedevsim hypercholesterolemii. Tato onemocnéni se po zavedeni
povinného selektivniho screeningu v nasi rizikové détské populaci stala velkym diferencial-
né diagnostickym problémem. Dile se vénuje diferenciaci hyperhomocysteinemii, protoze
problematika hypomethylace, jejiz dusledkem hyperhomocysteinemie vznikaji - ziskava
stdle vice na vyznamu ve spojeni s nutrigenomikou hlavné v prevenci cévnich a pojivovych
onemocnéni.

Vedeni komise pro dédi¢né metabolické poruchy v CR piedal uZ svym mlad$im nésle-
dovniktim, ponechal si jenom narustajici problematiku mateiské hyperfenylalaninemie. Byl
zvolen piedsedou Sdruzeni chronicky nemocnych déti v CR.

Stile je Zadanym, uznivanym i obavanym oponentem diserta¢nich praci, ¢lenem nebo
pfedsedou habilita¢nich komisi nejen na lékarskych fakultich, ale i napf. na Pfirodovédecké
fakulté UK v Praze.

Radi bychom uvefejnénim tohoto kriatkého neuplného prehledu cinnosti podékovali
nasemu milému kolegovi za vie co pro détské a dosp€lé pacienty vykonal, za jeho rozsihlou
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odbornou a védeckou prici a pfinos jeho osobnosti pro studenty, kolegy, ¢eskou medicinu,
ale i za reprezentaci naseho statu v dobé minulé i soucasné.

Clenové redakéni rady upiimné pieji panu profesorovi pevné zdravi, spokojenost
v kruhu své rodiny a dalsi aspéchy na poli mediciny a védy.
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ZPRAVY e NEWS

OZNAMENI UMRTI
OBITUARY

VZPOMINKA NA PROF. PHDR. ET PAEDR. VLADIMIRA KARASE, DRSC.

Ve ¢tvrtek 19. 6. 2003 nahle zemiel prof. PhDr. et PaeDr. Vladimir Karas, jeden ze zakla-
datelti ¢eské biomechaniky. Ti ktefi ho znali, védé€li, Ze zemfel ¢lovék s nesmirnou houzev-
natosti, invenci a inteligenci v rtiznych ¢innostech, kterym se vénoval. Zemfel moudry uditel,
kolega a kamarad, ktery byl vzorem, kritikem a riddcem. Jeho sarkasticky humor, zarputilost
v hledani feSeni a pedagogicka laskavost a liberdlni postoje v nazorové rozmanitosti byly pro
néj typické.

Pan profesor Karas se narodil 22. 5.1927, maturoval na reilném gymnaziu 1946 a v roce
1950 absolvoval Pfirodovédeckou fakultu UK v Praze a Vysokou Skolu pedagogickou
v Praze. Na VSP pusobil jako asistent a v roce 1953 zde ziskal titul PaeDr., pozdé&ji i PhDr.
Vysoka skola pedagogicka byla slou¢ena s Fakultou télesné vychovy a sportu UK, po slou-
ceni pracoval nejprve na katedfe gymnastiky, pozdéji presel na oddéleni biomechaniky.

Zpocatku se vénoval sportovni gymnastice, byl olympijskym reprezentantem na olym-
piadé v Londyné v r. 1948. Pozdéji se zménil v pfedniho evropského biomechanika, tento
pferod v3ak nebyl snadny. V biomechanice se zabyval nejdiive sportovni biomechanikou,
predevsim zavaznému tématu analyzy labilnich stavil ve sportovni gymnastice. Propracoval
velmi origindlni problematiku metody méfeni momenta setrvac¢nosti segmentu lidského
téla. Tésné spolupracoval se strojni fakultou CVUT na katedfe mechaniky a velmi dobie
zvladl technickou mechaniku v aplikacich pro pohyb lidského téla. Titul CSc. ziskal v oblasti
pedagogickych véd v r. 1963. Potom se vénoval biomechanice jak pedagogicky, tak i vé-
decky. Na 1. mezindrodni sympozium o biomechanice v Curychu v r. 1964 vycestoval polo-
ilegalné, vystoupeni bylo utajené, protoZe oficidlné ze socialistické vlasti vycestoval jako
expert na lanovky. Ohlas jeho vystoupeni byl mimofadny a rychle se zaradil mezi predni
evropské experty v biomechanice a u nas se stal jednim ze zakladatelt ¢eské biomechanické
Skoly. Jeho biomechanické analyzy sportovné gymnastickych prvki jsou dodnes velmi po-
pularni nejen doma, ale i v zahranici. Slozita mechanicka feSeni zjednodusoval do sdélitelné
praktické instrukce. Brzy zjistil, Ze pfistup pouze z pozic technické mechaniky neni sim
0 sobé€ schopen odhalit dalezité aspekty pricin a vnitinich dasledkt pohybu Zivého orga-
nismu.

V letech 1971-72 obhajil habilita¢ni docentskou praci na téma , Teoretické zaklady bio-
mechaniky lidského svalu“. V r. 1980 obhdjil doktorskou disertaci na téma ,Biomechanika
struktury a chovani pohybového systému clovéka pfi volni motorické ¢innosti“ , ktera jiz
obsahovala i kriminalisticky aspekt pfi analyze bipedalni lokomoce.

116 LOCOMOTOR SYSTEM vol. 10,2003, No. 1+2



Ziskal titul DrSc. v oblasti biologickych véd pro obor biofyzika. V r. 1983 byl jmenovan
profesorem pro obor ,Teorie télesnych cviceni se zfetelem na biomechaniku®.

V letech 1980 az 1993 byl vedoucim katedry anatomie a biomechaniky FTVS UK. Byl
spoluzakladatelem Ceskoslovenské spolecnosti pro biomechaniku, v letech 1991 az 1994
jejim predsedou. Byl ¢lenem fady narodnich a mezinarodnich védeckych spolecnosti:
Ceskoslovenska spolecnost pro mechaniku, Ceskoslovenski fyziologickid spole¢nost,
Ceskoslovenska kyberneticka spolec¢nost, International Society of Biomechanics, Interna-
tional Society of Electrophysiological Kinesiology. Jeho publika¢ni ¢innost byla mimofadné
rozsahld. Puvodni védeckd sdéleni publikoval v zahrani¢nich a narodnich védeckych
casopisech s vyznamnym cita¢nim indexem.

Profesor Karas se stal zakladatelem forenzni biomechaniky, nebot se zajimal o bio-
mechaniku pohybového systému c¢lovéka a mél vzdy smysl pro feSeni ,zahad“.V 80. letech
tak zacal feSit praktické otazky predpovédi a kvantifikace mechanického zatiZeni organismu
a definice hranic tolerance organismu na vnéjs$i dynamickou zitéz. Postupem casu ziskal
iv této oblasti mezinirodni prestiZ a stal se zakladatelem forenzni biomechaniky v Cechich.
Ve forenzni biomechanice pusobil jako soudni znalec i jinak velmi aktivné azZ do konce
svych dna, v dobé, kdy pro zrak lékafe znatelné pfibyvalo projevi jeho fyzickych zdravot-
nich obtizi.

Na Ustavu soudniho inZenyrstvi VUT v Brné pan profesor Karas prednasel fadu let soud-
nim znalcim - analytikiim silni¢nich nehod vybrané staté z biomechaniky, pfedmét, ktery
v tomto kurzu sim zaloZil a jenZ znalciim pfindsi zcela odlisné pohledy na aplikace mecha-
niky. Také na konferencich byly jeho pfednasky velkym objevem pro fadu znalct, jak ana-
lytikt silni¢nich nehod, tak i soudnich 1ékai.

Celozivotni usili pana profesora Karase bylo vénovano rozvoji biomechaniky jak v oblas-
ti teoretické, tak aplikacni, zejména v oblasti télesné vychovy, sportu, rehabilitace a krimi-
nalistiky. Jeho pfistup zahrnoval jak studium vnéjsiho pohybového projevu, tak i ¢innost
vlastniho pohybového ustroji a podminky vnéjsiho prostfedi. Dovedl ziskat pro biome-
chaniku i 1ékare, coz vedlo k pfimym aplikacim nejnovéjsich poznatkt biologie, a k syntéze
lékaiskych technickych oborti v biomechanice. Rada z nis, ktefi jsme se podileli spolecné
s nim v osmdesatych letech na tzv. Statnim plinu zikladniho vyzkumu CSAV (SPZV) v oblasti
interakci ¢lovéka a prostiedi povazovali jsme si za Cest s nim spolupracovat.

Nelze opomenout ani skute¢nost s jakym usilim a houzZevnatosti prosazoval uznani bio-
mechaniky v tehdejsi CSAV v oblasti Iékafskych véd v jednini u akademika Houstka.

Celkovy pfinos profesora Karase je obtiZzné ve stru¢nosti uvést, mél Siroky zabér
odborného a spolecenského plisobeni vcetné kriminalisticko - soudnich aplikaci. Prispél
k budovini novych modernich zikladu kriminalistiky stop a identifikace, v€etné trasologie.
Vyznamné se podilel na vzniku a tvorbé€ identifika¢nich systému.

Profesor Karas miloval akademické debaty, mél nekompromisni intelekt. Smysl pro
humor a zarputilost mu vyznacné v téchto debatich i v Zivoté pomdahaly. Jeho humor pfe-
chizel casto v sarkasmus, umél se vysmivat naivnimu optimismu, kterému fada z nas
podléhala. Sim se fadil mezi tzv. konstruktivni pesimisty, jeho kritika skute¢né nebyla nikdy
destruktivni.
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Pro vSechny z nas zanechal vyzvu k feSeni otazek lidského pohybu, navic urcité detaily
zivotniho udé€lu zstavaji v paméti téch, ktefi ho néjakym zpusobem znali, mnozi si urcité
obcas vzpomenou.

Dr. h.c. Prof. JUDr. Ing. Viktor Porada, DrSc.

Prof. PhDr. Jifi Straus, DrSc.

Prof. Ing. Albert Bradac¢, DrSc.

Katedra kriminalistiky Policejni akademie Ceské republiky,
Lhotecka 559/7,143 01 PRAHA 4

Prof. Ing. Stanislav Otahal, CSc.
vedouci Katedry anatomie a biomechaniky
FIVS UK, José Martiho 31, 152 52 PRAHA 6

MUDr. M. Kuklik, CSc., MUDr. 1. Marik, CSc.
Ambulantni centrum pro vady pohybového aparitu
130 00 PRAHA 3
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SMERNICE AUTORUM e INSTRUCTIONS FOR AUTHORS

TEMATIKA PRISPEVKU

K uverejnéni v ¢asopise Pohybové tstro-
ji se pfijimaji rukopisy praci z oblasti pohy-
bového ustroji clovéka, které€ se tykaji prede-
vsim funkce, fyziologického i patologického
stavu kosterniho a svalového systému na
vSech urovnich poznini, diagnostickych
metod, ortopedickych a traumatologickych
problému, pfislusné rehabilitace a 1é¢ebné
i preventivni péce. Pfedmétem zijmu jsou
tymové priace z oboru détské ortopedie
a osteologie, dile problémy z oboru bio-
mechaniky, patobiomechaniky a bioreolo-
gie. Casopis m4 zdjem otiskovat ¢linky kval-
itni, vysoké odborné urovné, které prinaseji
néco nového a jsou zajimavé z hlediska
aplikaci a nebyly dosud nikde uvefejnény
s vyjimkou ve zkracené formé.

Redakce pfijima ptivodni priace a kasuis-
tiky, souborné clanky, které informuji
0 soucasném stavu v pfislusnych oblastech
souvisicich s pohybovym ustrojim a abstrak-
ty pfispévki z nirodnich a mezinirodnich
konferenci, vénovanych hlavné pohybové-
mu ustroji. Pivodni priace a Kkasuistiky
doporucuje publikovat v anglickém jazyce.
Rukopisy jsou posuzovany dvéma (nékdy
i tfemi) oponenty redakcni rady.

PrispEvky, uverejiiované v casopise, jsou
excerpovany v periodickych pfehledech
EMBASE/Excerpta Medica, vydavanych
nakladatelstvim  Elsevier. Pfi vybéru
pfispévkil k uvefejnéni davame prednost
rukopistim, zpracovanym podle jednotnych
pozadavku pro rukopisy, zasilané do biome-
chanickych casopistt - Uniform Require-
ments 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 pfiloZzeném vytisku vy-
znacte zafazeni obrazku a tabulek do textu.

Na titulni strané¢ uvedte ndzev c¢linku
pod nim jméno autora, pfipadné autord,
urfedni nazev jejich pracovisté a konecné
adresu prvniho autora. U ceskych rukopist
uvadéjte nazev clinku a pracoviSté také
v anglictin€. Na dalsi strané uvedte stru¢ny
souhrn (do 100 slov), ktery ma informovat
o cilech, metodach, vysledcich a zavérech
price, doplnény prekladem do anglictiny.
Za nim pfipojte nejvyse Sest klicovych slov
v cestiné resp. anglictin€.

Vlastni text je u pavodnich praci obvyk-
le rozdélen na Gvod, material a metodiku,
vysledky, diskusi, zavér a pfipadné podéko-
vani. Souborné referaty, diskuse, zpravy
z konferenci apod. jsou bez souhrnu a jejich
Clenéni je dano charakterem sdéleni. Pfed
zacatky jednotlivych odstavcti vynechavejte
p€t volnych mezer. Jednotlivé odstavce by
mély mit alesponl Ctyfi strojové fadky. Slova,
kterd maji byt vytiSténa proloZené podtrh-
néte preruSovanou carou nebo uvadéjte
v prolozené upravé.

TABULKY A OBRAZKY

Tabulky pfedkladejte kazdou na zv1ast-
nim listé s pfisluSnym oznacenim nahofte.
Obrazky kreslete Cernou tusi (fixem) na
pauzovaci papir. Fotografie musi byt profe-
siondlni kvality. Vyobrazeni se Ccisluji
v pofadi, v jakém jdou za sebou v nisledu-
jim v textu. Na levé strané rukopisu vy-
znacujte jejich predpoklidané umisténi
v tiSténém textu. Na zadni strané dole
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uvedte ¢islo,jméno autora a jasné oznaceni,
kde bude horni a dolni ¢ast obrazku. Texty
k obrizkam se pisi na zvlastni list. U ¢eskych
rukopistt uvadéjte texty k obrazkim
i v anglictiné. Vitanou pomoci jsou obrizky
kvalitné naskenované a uloZené jako typ
TIFF File (*.tif) nebo JPEG Bitmap File
(*.jpg) na CD-R, ktery bude vriacen autorovi,
tabulky, grafy uloZené ve formatech
Microsoft Excell (*.x1s) nebo jako vektorové
obrazky ve formitech (*.eps, *.cdr, prip.
Autocadové *.dwg nebo *.dxf.

LITERATURA

Seznam odkaz( na literaturu se pripoji
v abecednim pofadi na konci textu.
Odvolani na literaturu uvadéjte ve vlastnim
textu pfislusnymi Cisly v zavorkach ().

V seznamu citované literatury uvadéijte
udaje o knihach v poradi: pfijmeni a inicia-
ly prvnich tfi autora s prfipadnym dodatkem
L€t al.“, nazev knihy, poradi vydini, misto
vydani, nakladatel, rok vydani, pocet stran:
Frost, H. M.: The Laws of Bone Structure.
4 ed. Springfield: C.C.Thomas, 1964, 167 sin-
cerely.

Casopiseckou literaturu uvidéjte timto
zpusobem: pfijmeni a inicidly prvnich tfi
autortt (u vice autort piSte za jménem
tfetiho autora et al.), nazev c¢lanku, nazev
casopisu nebo jeho uznavana zkratka,
ro¢nik, rok vydani, ¢islo, strany: Sobotka, Z.,
Marik, I.: Remodelation and Regeneration of
Bone Tissue at some Bone Dysplasias. Pohy-
bové ustroji, 2, 1995, ¢. 1,s. 15 - 24.

Prispévky ve sbornicich (v knize) se
uvadéji v poradi: pfijmeni a inicidly prvnich
tii autorti, nazev clanku, editor, nazev
sborniku, dil, misto, nakladatelstvi a rok
vydani, strany ve sborniku (knize): Marik, I.,
Kuklik, M., Brtazek, J.: Evaluation of growth

and development in bone dysplasias. In:
Hajnis, K.: ed. Growth and Ontogenetic
Development in Man. Prague: Charles
University, 1986, s. 391-403.

KOREKTURY

Redakce povazuje dodany rukopis za
konec¢né znéni prace. VEtsi zmény pfi
korekturich nejsou pfipustné. Prosime
abyste peclivé zkontrolovali text, tabulky
a legendy k obriazkam. Pro zkraceni pu-
blika¢ni lhity tiskidrny je mozZno pripojit
prohlaSeni, Ze autor netrva na autorské
korekture.

ADRESA PRO ZASILANI
PRISPEVKU

Rukopisy zasilejte na adresu:

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. Daldi ¢asopisy 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_centrume@volny.cz
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SUBJECT MATTER
OF CONTRIBUTIONS

The journal Locomotor System will
publish the papers from the field of loco-
motor apparatus of man which are above
all concerned with the function, physio-
logical and pathological state of the skele-
tal and muscular system on all levels of
knowledge, diagnostical methods, ortho-
paedic and traumatological problems, reha-
bilitation as well as the medical treatment
and preventive care of skeletal diseases. The
object of interest are interdisciplinary
papers of paediatric orthopaedics and
osteology, further object of interest are
problems of biomechanics, pathobiome-
chanics and biorheology. The journal will
accept the original papers of high profes-
sional level which were not published else-
where with exception of those which
appeared in an abbreviated form.

The editorial board will also accept the
review articles, case reports and abstracts
of contributions presented at national and
international meetings devoted largely to
locomotor system. The papers published
in the journal are excerpted in EMBASE /
Excerpta Medica. Contents and summaries
of papers are available at Internet:
www.ortotika.cz.

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 con-
tributions (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 fol-
lowed by the name(s) of author(s) and
his/her (their) affiliations. Furthermore, the
address of the author should be indicated
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 introduc-
tion, material and methods, results, discus-
sion and if need be acknowledgement. The
reviews, discussions and news from confe-
rences are without summaries and their lay-
out depends on the character of communi-
cation. The paragraphs should begin five
free spaces from the left margin and con-
tain 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 professional-
ly 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-
tions on a separate page and grouped in
numerical order of appearance. On the
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back of figures, their number and name of
the author should be indicated.

REFERENCES

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

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

The references of papers published in
journals should be arranged as follows: the
names and 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, vo-
lume, number and page numbers, for
instance: Sobotka, Z., Maiik, 1.: Remodela-
tion and Regeneration of Bone Tissue at
Some Bone Dysplasias. Locomotor System
1995:2,No.1:15-24.

The references of papers published in
special volumes (in a book) should be
arranged in the following order: names and
initials of the first three authors, title of
paper, editor(s), title of special volume
(a book), place of publication, publisher,
year of publication, first and last page num-
bers, for instance: Marik, I., Kuklik, M.,
Bruizek, J.: Evaluation of growth and deve-
lopment in bone dysplasias. In: Hajni$, K.:
ed. Growth and Ontogenetic Development

in Man. Prague: Charles

1986:391-403.

University,

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

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_centrume@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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Spolecnost pro vyzkum a vyuZiti pojivovych tkani je od roku 2003 vydavatelem cCasopisu
Pohybové ustroji.
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OBRAZEK NA TITULNI STRANE CASOPISU

Charakteristické plné vyjadiené RTG piiznaky Pseudoachondroplazie, biomechan-
icky zavazné, zpravidla autosomalné dominantné dédi¢né, spondyloepi(meta)fyzarni kostni
dysplazie (KD). Jedna se o raritné se vyskytujici (6 : 1 000 000) KD s kritkymi koncetinami
a relativn€ dlouhym trupem, kterou P. Maroteaux a M. Lamy vyclenili ze skupiny spondy-
loepifyzarnich dysplazii v roce 1959.

Vlevo na obrazku je rentgenogram ruky, kycelniho, kolenniho kloubu a bederni patefe
ditéte predskolniho véku s ndpadnou dysplastickou osifikaci hlavic femura, retardaci osi-
fikace, kratkymi metakarpy a falangami a téZkymi dysplastickymi zménami obratlovych tél,
epifyz a metafyz - tyto zmény je mozné hodnotit pouze v obdobi rustu, kdy jsou epityzy
a metafyzy dlouhych kosti odd€leny riistovymi chrupavkami.

Uprostied a vpravo na obrizku jsou velmi tézké deformity patefe (skolidza 4. stupné dle
Cobba a gibbus v dusledku klinovitého téla obratle Th 12), Madelungova deformita distal-
niho pfedlokti a subluxace kycelniho kloubu s defektnim vyvojem krcku i hlavice femuru
a acetabula dospé€lého pacienta. U vSech spondyloepi(meta)fyzarnich KD je nutno cilenym
radiologickym vySetfenim zhodnotit vyvoj dens epistrophei, protoZe jeho moznia hypo-
nebo aplazie miiZze spolu s hyperlaxicitou ligament byt pficinou atlantoaxilni instability

s moznym dusledkem netplné ¢i aplné pricné 1éze misni.
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1O, OSTRAVA

HANDICAP COHNSEIL

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

ZAJISTUJE
odbornou lékatskou ortopedicko-protetickou péci
informacni servis pro odbornou vefejnost
ndaslednou péci pro klienty (socidlni poradenstvi, architektonické feSeni bariér)

FCP ortézy - Fibre de carbone PROTEOR
ORTEZY NOVE GENERACE

individualné zhotovené uhlikové ortézy nahrazujici tézsi koncetinové piistroje
vhodné u pacientt s chabou parézou dolnich koncetin a instabilitou kloubt

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
e-mail: olomouc@too.cz, http://www.too.cz




