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SOUBORNE REFERATY e REVIEWS

KORZETOVANI OD ROKU 1970 DO SOUCASNOSTI.
PREZENTOVANI VYSLEDKU.

SCOLIOSIS CORRECTION BRACING SINCE 1970
TILL THE PRESENT. SOME RESULTS.

J. CHENEAU

SUMMARY

In the early 60th, I was manufacturing several plaster casts according to Abbott. Then
I tried to reproduce Abbott's casts with a more solid material, polyester reinforced with
glass wool. The first results were excellent, but polyester caused problems, Professor Matthi-
ass from west Germany replaced it by polyethylene. He gave the brace my name, although
his participation had played a big role in the development of the system.

At our times, several changes have occurred due to simultaneous demand of patients
and Technicians; to the new knowledge developed during those 40 years, and to the facts
which already were known, but not yet taken in account. The brace 2002 has still more
neared Abbott's casts but there are no more shoulder parts and clavicular parts (6). We
recently could get rid of one side of the pelvic girdle (4). Movements are wider and easier.
Several problems gained solution. But manufacturing as well as adjusting and later main-
taining brace are most difficult actions. Only informatics can give hope of a proper bracing
by the main scoliosis teams.

Key words: scoliosis, expansion rooms, Cheneau brace
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EVOLUTION 1970 — 2002

Figure 3

Figure 2a

Cobb Rotation Rib static wedge shape

Figure 2b

Figure 1. MJO, 1972. ,Abbott's“ (1) brace made of polyester
and glass wool. The properties of polyester obliged me to
manufacture it the way the orthopaedic Technicians do it.
The result was excellent and lasted until the last examina-
tion, some 20 years later.

Figure 2a, b. Brace in 1999.This Chinese boy had some 30"
curve of scoliosis. I received photos of him and his X-rays
recently. He has only 16°, at the age of 16 years. He can be
considered as cured.

Figure 3, Matthiass, 1976, had chosen polyethylene as
a basic material. He presented such model in Bratislava with
my name, although his own role had been very great in
developing the system.

6 LOCOMOTOR SYSTEM vol. 9,2002, No. 3+4




Cherry stone effect. Transversal pressures

have components upwards and downwards.
The latter reflecting upwards and reinforcing &
the componentupwards, of growth. “

N

Shoulder pieces hinder growth
. \ and must be banned.
Never make

a “return”, convergent
walls of brace

Figure 6

Figure 4. So I succeeded to do in 1982 in Toulouse. Excellent immediate result was achieved.

Figure 5. 1987, an attempt by Schaal et al. (6) with my approval to suppress left clavicular part. One of
the shells of the pelvic girdle was suppressed in 2001, see again figure 2 a,b (4).

NINE MECHANISMS OF CORRECTION

1. Cherry-stone effect. Figure 6.
1. Transversal pressures are performed around the waist, about in the middle of trunk.
They have component upwards and downwards, the latter reflecting upwards on the
ground. 2. Never hinder growth and correction with brace parts crossing over shoulders.
3. No ,return“, hindering growth and correction.

POHYBOVE USTROJI, ro¢nik 9, 2002, &. 3+4 7



2. Tissues transfers. Figure 7.

To each pressure parts correspond
EXPANSION ROOMS, the volume of
which being ten times more volumi-
nous. A slice of tissues migrates convex
towards concave. Spine is a part of it.

3. Growth. Figure 8.

Without brace, growth worsens scolio-
sis because it develops itself, not in
height, but in direction of humps which
become greater. Brace hinders such
abnormal lateral growth, and serves as
a link element of growth upwards.

Figure 8

4. Breathing. Figure 9.

Breathing worsens scoliosis without
brace. Patient is increasing humps vol-
ume by every intake of air. But breath-
ing betters scoliosis within brace, while
obliging patient to inflate concave
sided lung.

8 LOCOMOTOR SYSTEM vol. 9,2002, No. 3+4



Figure 10

Figure 9

. Movements. Figure 10.

Concave sides muscles are short-
er, then more effective. The lever
arm is more propitious to worsen-
ing than to bettering scoliosis. The
brace restores balance with more
symmetrical muscles and better
lever arm.

. Reducing greater diameter of

thorax. Figure 11.

Taking in clamp the greater diame-
ter of thorax aids to increase the
smaller one.The skin must be about
6 centimeters away from the brace
wall in an expansion room which
immediately is filled. Figure 11 is
a cross-section of a thorax (thick
line) and of a brace (thin line).

. A secondary pressure pad acts

ahead. Figure 11 again.

After having been pushed right and
derotated, after the increase of the
smaller diameter, the right part of
thorax leans on the brace wall
Although concave, it uses it as a sec-
ondary pressure pad. So it con-
tributes to correction of the flat or
hollow back by every intake of air.

POHYBOVE USTROJI, ro¢nik 9, 2002, ¢. 3+4 9



DANGER

Figure 12a

8. Bending avoids vascular danger and

straightens thoracic curve better.
Figure 12.

During bending, the left shoulder rises,
not as a result of a pressure upwards
(there is none), but of a pressure toward
right side. Left shoulder migrates along
a part of a circle around the upper edge
of the right thoracic pressure part 1. It
avoids that way to put in danger the ves-
sels and nerves of axilla. In 1999, we had
increased bending up to a value which
was no more compatible with the gen-
eral balance of the body in brace. So that
the patient, straightening up, pushed the
lower part of brace towards right side.
Now we have reduced the bending to
the value of figure 12.

\

e

Figure 12b

e

. Anti-gravitational effect. See figure

12 again.

Please notice, that the right shoulder is
lower, and that the cervico-thoracic curve
remains. But as a result of a marvellous
sense of balance, the patient corrects
spontaneously those asymmetries. Right
shoulder raises and the cervico-thoracic
curve corrects spontaneously and an
active way within 10 minutes or a few
days. Anti-gravitational effect plays also
a role at the level of pelvis, where it
restores a complete balance. Only experi-
ence could state such providential effects.

THORACIC LEVEL: HOW
TO PLACE PRESSURE PADS

Figure 13. It shows, left what has
not to be done, and right what has to be
done. Left, pressing at rib apex along
the axis of rib leads only to a worsening
of the lumbar curvature. Pressing on
lumbar apex, but also on iliac crest
leads to a worsening of the right pro-
trusion of pelvis. Right: Press at level of
all (four) apexes. This girl and others
reached a complete correction of
Cobb's angles, rib state, rotation and
wedge shape.

10 LOCOMOTOR SYSTEM vol. 9,2002, No. 3+4



LUMBAR LEVEL

Figure 15. Left, three curved scoliosis,
with iliac crests salient at left side. Right,
In a common work with the school of four curved scoliosis.

Sobernheim, we have divided the scoliosis There are intermediate cases, some-
patients into two kinds, completely differ- times difficult to classify but now apparent-
ent at lumbar level: Three curved and four ly well in hand.

curved (3).

alla g

Figure 16
?) 4-
ER) A=l Figure 14 Figure 16. How to reduce shifting of
pelvis in a three curved scoliosis. Notice,
Figure 14. Left, three curved scoliosis. the mechanisms are much more sophisti-
Iliac crests are salient at left side. Right, cated than in this drawing.

four curved scoliosis. The right iliac crest is
salient.

Figure 17

Figure 17. Before 1995 we would treat
four curved scoliosis as in B. The apex was
reduced, but the iliac crests migrated still
more toward right. C. Now we push apex
towards right and iliac crests toward left,
where no more shell, no more brace part is
present.

Figure 15

POHYBOVE USTROJI, ro¢nik 9, 2002, &. 3+4 11



Figure 18

Figure 18. Flat and hollow back, lum-
bar kyphosis. A. Normal shape. B. Flat back
has made the normal lumbar lordosis ori-
ented upwards. So that it looks like a hyper-
lordosis. C. The patient becomes aware of
his salient buttocks and tries to correct it,
but in spite of correcting the hollow back
(it is stiff), he creates a lumbar kyphosis.

Figure 20. Plaster manufacturing. A Ne-
gative form. B Positive form, which has
been overworked: scraping 3 to 5 cm. of
plaster from the humps and adding thick
layers of plaster in the concave areas. C.
Patient in her brace, Berlin, 1999.

é Figure 19
Figure 19. Senseless abdominal pres-
sure, here combined with a complete lack
of room for correcting hollow back.

Figure 21. Informatics manufacturing
(computer assistance - 5). All essays to
form a virtual three dimensional shape of
a positive mould ready for being formed
over have got insufficient results. In a near
future, forms ready for being formed over
will be copied at all or almost all sizes and
biotypes possible.

12 LOCOMOTOR SYSTEM vol. 9,2002, No. 3+4



CANFIT-PLUS Body Jacket V4.0 - Vorum Research Corporation (c) 1992-99
PARAMETER

0->Pro; 549 574
0->Dist 100 74
Band

Pos. 315 315
LL 295 286
AP 207 270
Umf. 825 872
Vol. 21314 21156

Figure 21

Figure 22a

Figure 22. Further adjusting of brace.
Left, the area near the right breast has been
warmed up and gently made round. Right,
a piece of plastic material has been riveted
in order to adjust the brace to the last
patient's size.

Figure 22b

Please read my books and web sites.

Figure 23. Gymnastics. Lumbar
kyphosing exercises have to be avoided.

POHYBOVE USTROJI, ro¢nik 9, 2002, &. 3+4 13



Beim Einatmen:Expansion der Hohlwélbungen

+aktive Korrektur

Winzige Bewegungsfahigkeit
des Zwergfel[s//_;\
J_\ ut
4n
B % = ..._9 .

Figure 25. Postures reduce the curva-
ture, making active reposition possible.
Elective breathing also is made easier and
more effective by postures.

Figure 25

ATEMGYMNASTIK

Figure 24

Figure 24. Postural reposition con-
sists in making the patient aware of his
deformations. There are performed vol-
untary corrective exercises.

Figure 26. Breathing must be elec-
tive: breathing out while distancing the
pressure parts from the humps, and
breathing in only in the concave regions.

~And actually one can electively
breath out towards inside of hump.
I have learned it in the cure institute“.

This sentence has been written on
internet by a scoliotic patient, Sonja, in
a discussion circle. I got permission to
publish it.

Figure 26
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I Figure 27. A series
A. initial of Doctor Landauer,
+ corset 1999. Now gets Doctor
Sevrage Landauer still much bet-
2 a. > sevr. ter results, owing to the
35 progresses made.
30
25
20
15
10
5
0 -
™ Figure 27
Figure 28. Results of
40 — a series of Kummelsbruck
35 +— by Amberg (5), Germany
30 -+ (Doctor Mrs Engels).
25 Cobb's angles, rotation,
20 rib static and wedging
15 1 have decreased of more
10 +— ] than 40 to 60 %. No idio-
5 1 j: pathic patient has wors-
0 ened or been operated.
Cobb Rotation Rib static wedge shape
Figure 28

Figure 29. Radiological results.
Barcelona, Doctor Rigo, Cheneau
curso, 1997. Cobb's angle, rotation,
costal obliquity and vertebral wedg-
ing have disappeared.

Figure 29
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Figure 30

Figure 30. Life quality. Canton, China,
1999. Two scoliotic patients, hypercorrect-
ed. Notice the wide range of trunk move-
ments, that are corrective. The little boy, at
that time 12,is now more than 16 years old.
I recently received photos. He has only 16°
by Cobb.

CONCLUSION

The brace that we conceived acts not
only on Cobb's angle of scoliosis, but also
on rotation, rib state and over all on the
wedge shape. In an unexpected case, a con-
genital 4/5 missing vertebra Th6 has been
formed during brace-time. From the first
essay, 1970, brace has permanently been
bettered: we aimed at getting comfort and
the most possible degree of freedom in
movements. Main idea has always been the
presence of concave sided free expansion

spaces. Nine mechanisms, passive but also
and mainly active contribute to straighten
spine, re-build a normal body shape and
develop a symmetric breathing. In a so
complex theme, errors have been numer-
ous and we tried to avoid them, especially
in treating flat or hollow back and lumbar
kyphosis. Fabrication generally is per-
formed on plaster moulds, but probably will
be mostly computer-assisted in a near
future. Gymnastics lead by physiothera-
peuts acts in the same way as brace, aided
with elective breathing.
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TEORETICKE A PRAKTICKE ASPEKTY
DERMATOGLYFIKY, CILE A PERSPEKTIVY

THEORETICAL AND PRACTICAL ASPECTS
OF DERMATOGLYPHICS, AIMS AND PERSPECTIVES

M. KUKLIK

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

SOUHRN

V prehledovém, metodickém a kazuistickém sdé€leni se autor zabyva dermatoglyfickou
problematikou, ktera ma tradici jiZ od konce 19 stoleti. Zakladatel€ 1€karské dermatoglyfiky
byli ve dvacatych letech 20. stoleti Cummins a Midlo v USA. Dermatoglyfy jsou kresby
tvofené papilarnimi liniemi, jeZ maji identifika¢ni a diagnostickou hodnotu. V referitu jsou
rozebrany nékteré jejich embryonalni a biomechanické aspekty vzniku. Z hlediska dédi¢nos-
ti jsou vysvétleny polyfaktoriilni determinanty jejich uspofadani, véetné vliva konstitu¢nich
a populacnich i pohlavni dimorfismus dermatoglyft. Referat upozorfiuje na korelacni zavis-
losti jednotlivych znak(i mezi sebou, mezi pfibuznymi osobami a k jinym somatickym
znakum. Upozoriiuje na problematiku symetrie dermatoglyfickych znaku a stranové predis-
pozice zjistovanych odchylek za rtiiznych patologickych stavil. Je vysvétlena nejen geneze
(puvod), ale i klasifikace dermatoglyfickych vzoru.

Zvlastni pozornost je vénovina problematice prstovych vzoru a jejich zastoupeni podle
typu prstu. Struktura papilarniho terénu dlané je uvedena podle obvyklych klasifika¢nich
schémat. Je upozornéno na zavislosti dermatoglyfiky dlané a anatomie ruky (korelace s RTG
snimKy ruky).V nidvaznosti na metodiku jsou uvedeny i vztahy ke geometrii ruky a tendence
k zjednoduSeni a objektivizaci metodickych pfistupt. Diskutovana je i otazka vyznamu
reliefu dlan€ a funkce achopu.

Klicova slova: dermatoglyfika - papilarni linie - embryogeneza - biomechanika -
korelace - klasifikace - symetrie a geometrie ruky

SUMMARY

Overwiew signed dermatoglyphic problems and their long tradition from the end of
19th century. Founders of medical dermatoglyphics are Cummins and Midlo in the USA.
Dermatoglyphs are individual characteristics on hands (and/or soles) that are composed
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from papillar lines. The main approaches are the identification and the diagnostic tools.
Author talks about embryonic and biomechanic aspects of the genesis of dermatoglyphic
patterns. The dermatoglyphic patterns are polygenic determined. We noted many correla-
tion between dermatoglyphic patterns and some further somatic signs and between related
persons. The symmetry of the dermatoglyphic patterns is the philosophical question but
there are left or right predisposition at various pathological conditions. On the other hand,
we refer about classification, geometry of the hand in the connection to the methodology
and their simplification. The papillar lines are important for sense of touch and also for grasp
function. Especially we noted the correlation between fingers order and frequency of cer-
tain patterns on the fingertips.

Keywords: dermatoglyphics - papilar lines - embryogenesis - biomechanics -

correlation - classification - symmetry and geometry of the hands

Uvod, vznik (geneze) papilarnich
linii (4, 18, 109, 97, 111)

Dermatoglyfickd vySetfeni slouzi pfede-
v$im jako identifikacni metoda clovéka
a nachazi takto uplatnéni v fadé obort med-
icinskych a v antropologii, antropogenetice,
kvantitativni genetice a kriminalistice. Jiz ve
starovéku,napf.v Ciné a Indii slouZil otisk
palce jako nezaménitelny identifika¢ni znak
nahrazujici podpis, vyplyva to z neménnosti
a jedinecnosti dermatoglyfickych vzoru.
I dnes se zvazuje vyuZiti otisku prstu
v bankovnictvi k identifikaci osoby jako
majitele uctu apod. Podobné se vyuZiva
jedinec¢nosti identifikace otisku v nékterych
zemich pfi volbach. Slovo finger print nebo
fingerprinting se v preneseném smyslu

fikacni metody molekularné diagnostickeé.

Co je predmétem a cilem
dermatoglyfickych vyzkumu?

Struktura papilarniho terénu ruky je
jednou soucasti dermatoglyfickych studii,
dal$im tématem je studium ohybovych ryh
dlané a prsti. Oboji muze mit vyznam pii
rozliSovani urcitych chorobnych stavii.

Embryologicky vyvoj koZzniho systému
se odehrava na zakladé soucinnosti ektoder-
mu a mesodermu v obdobi jesté pfed sepa-
raci samostatnych prsta, ve stadiu tzv.
koncetinové handplate. Ve Skafe (coriu)
mesodermilniho pivodu se zakladaji
papilarni 1iSty souvisejici s ¢idlem hmatu,
resp.tam, kde je hmat nejdokonalejsi
a s funkci ichopu - vytvaii se tam, kde jsou
hmatova téliska nejintenzivnéji lokalizovana
(tj. na ploskich dlani a na plantirnim
terénu). Ve fylogenetickém vyvoji je pozoru-
jeme nejen u primditq, ale i u opic s chi-
pavym ocasem na misté chapavého ocasu
(jihomerickd opice vieStan chidpavy). Na
konci tohoto chapavého ocasu se nachazi
dermatoglyfické vzory tvorené papilarnimi
liniemi.

Pozoruhodné je, Ze pfi amputacich se
papilarni linie mohou vytvofit i tam, kde se
za normalnich okolnosti nenachazi, napf. na
loketnim amputacnim pahylu, coz popsal
poprvé jiz pfed druhou svétovou valkou
v 20. stoleti ¢esky kriminalista Bartos - tzv.
Barto$tiv fenomén. Souvisi to s hmatovou
funkci, kterou tento pahyl prebira. Samotny
kozni pokryv (epidermis) je puvodu ekto-
dermalniho, epidermis Kkopiruje terén
papilarnich 1ist. Papilarni liSty vznikaji
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v embryogenezi jednak jako primarni, ale
i jako sekundarni, vytvofené odStépenim
primarnich, oba tyto déje jsou ¢asové limi-
tovany. Do zahybt vzniklych mezi liStami
papilarniho terénu usti potni Zlazy.

Systém papilarnich linii a 1iSt tvofi jed-
notny celek na povrchu tzv, handplate
a teprve po separaci prsti se odd€luje na
jednotlivé c¢lanky (falangy) a termindlni
clanky prsth. Vyvoj papilarnich list probihd
kolmo k ristovym silam (pod thlem 90
stupitt) a v mistech (98) s nejvétsim rls-
tovym potencidlem jako jsou falangy
probihd pravé proto pficn€. Ponékud jina
situace je na termindlnich falangich kde
jsou vytvofeny tzv.embryondlni polStaiky
v dob¢é embryogeneze, jejichZ povrch sledu-
ji papilarni liSty a jimi tvofené linie na zak-
lad€ stejnych pravidel a zakonitosti. Na ter-
mindlnich falangach jsou embryonailni
polstarky vytvoreny konstantné, na dlanich
variabilné co poctu, zejména na
hypothenaru (viz dile). Tento jev v embryo-
genezi urcuje také konstantnost ¢i vyskyt
tzv. pravych dermatoglyfickych vzora (true
patterns). Na jinych neZ termindlnich
falangich se embryonalni polstarky nevysky-
tuji a proto zde nachazime jen pficné
probihajici linie bez tvorby pravych vzort.

Vyvoj papilarniho terénu Kkoreluje
s vyvojem ostatnich parametra ruky a nohy.
Je to napt. (66) vzhled ruky, ale i vzhled
a typ nehtt véetné kvality nehtu. Ze vzhle-
du nehtu 1ze odhadnout a pfedpovédét na
protilehlém polstafku typ vzoru a naopak
podle typu vzoru lze odhadnout typ nehtu
ve smyslu antropologické Kklasifikace, ale
i kvality tkdané. Byly provadény i korela¢ni
studie tykajici se vzhledu nehtl a poctu
papilarnich lini a typu vzoru na pfisluSném
prstu. Pfi chybéni nehtu, coZ je choroba
zvana anonychie, pfechazi papilarni linie
(resp. liSty) na dorzilni plochu posledniho

¢lanku prstu a obkruzuji tak celou plochu
falangy. Tenké a dystrofické nehty obvyklé
u tzv.ektodermdlnich dysplazii jsou spojeny
na témZe prstu s tvorbou jednoduchych
vzoru obvykle oblouki, nikdy ne vira.

Po skonceni embryogeneze jsou
papilarni linie jiz neménné, trvalé a zcela
individudlni po cely Zivot daného jedince.
Maji tudiz jedine¢nou identifika¢ni
vypovédni hodnotu a nejen to. Je v nich
uloZen zapis o vyvojové mechanice v dobé
jejich vzniku, mohou ukazovat na event.
poruchy, které se odrazily v dobé jejich for-
movani. Papilarni linie nejsou zcela
identické ani u monozygotnich (jednova-
jecnych) dvojcat, nebot maji polyfaktorialni
determinaci, kdy se uplatiuji pfi jejich for-
maci lokalni (bio)mechanické vlivy a maji
proto zcela unikitni vypovédni hodnotu
tam, kde selhavaji identifika¢ni metody jiné
jako je napf. biochemické nebo
molekulirné genetické vySetfeni. Rozdil-
nost vzora pozorujeme i u tzv. siamskych
dvojcat, napf. thorakopagl. Diskordanci
(neshodu, odlisnost) monozygotnich dvo-
jcat pozorujeme ovSem i u jinych,méné
slozitych, ale polyfaktoridlné determino-
vanych znaki a chorob, ale ne konstantné.

Papilarni linie maji pozoruhodny vztah
k vyvojovym riistovym silim v zarode¢ném
obdobi, uplatiujicim se na dlanich
i ploskidch. Z embryogeneze je znimo Ze se
na volarni (54) strané rukou vyskytuji tzv.
embryonalni polstarky jez vykazuji nejen
variabilni pocet, ale i variabilni stupenl syme-
trie a asymetrie a papilarni linie se k nim,
stejné jako k ostatnim povrchovym struk-
turdim budoucich rukou a nohou formuji
kolmo, pod uhlem 90 stupiili. Ze vzhledu
téchto polstarkt je tak moZno odvodit
budouci vzhled vzoru a jeho genezi (vyvoj).
RozloZzeni embryondlnich polStafktt na
prstech a dlanich je do jisté miry konstantni
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a do jisté miry variabilni. Viceméné kon-
stantn€ se vyskytuji embryonalni polStarky
na budoucich volarnich polStafcich prstu, tj.
na volarni strané poslednich ¢lanku (falang)
prsti. Jejich stupen vyvoje, intenzita
navalku, symetrie a asymetrie jsou pfisné
individualni. Zavisi napf. na mnozstvi
extracelularni tekutiny ve tkanich, v pod-
kozi, na tloustce kuze apod.

Na dlanich probihi vyvoj polstarka tak-
téz viceméné Kkonstatné v podprstovych
oblastech, v mistech budoucich tzv. pod-
prstovych triradid neboli delt . Na vrc-
holech téchto polstairka se setkavaji
papilarnich linie pod thlem pfiblizné 120
stupnu a radialné se rozbihaji do okoli. Na
tomto mist€ musime poznamenat rozdil
mezi terminologii  dermatoglyfickou
antropologickou a kriminalistickou, krimi-
nalisté hovofi vzdy o deltach, pfestoZe utvar
podobny feckému pismenu delta se zde
objevuje v centru triradiu jen nékdy.

Vzacné mohou chybét tyto polStarky
a pak chybi i triradius v pfisluSném misté,
zejména se jedna o podprstovy triradius
¢ pod ctvrtym prstem, tj. prstenikem, ktery
je nejvice variabilni. Podle nékterych autorti
muiZze byt chybéni tohoto triradiu dédéno
v ramci polygenniho systému jako mono-
genné dédi¢ny autosomilné dominantni
znak. Stejné tak mohou byt zde triradie
zdvojeny v souvislosti s nekonstatnim
vyskytem vzoria v meziprstovych pros-
torech (36). PocCet podprstovych triraditi
koreluje samozfejmé s poctem prsti, v pfi-
padech vrozenych malformaci jako jsou syn-
daktylie (srlisty prsti) - koreluje pocet tri-
radia s po¢tem prsti a pomaha rozlisit i bez
rentgenologického vySetfeni zda v otisku
chybi palec nebo ukazovak (existuji napf.
pripady tficlankového palce s chybénim
ukazoviku - koncetina pak je Ctyfprsta).

Na hypothenaru je situace variabilni -
embryondlni polstifek nemusi byt vyraznéji
pritomen, ale muze byt vytvoreno az néko-
lik embryonalnich polstarkt. Podle toho se
pak odviji pfitomnost ¢i nepfitomnost
dlanovych hypothenarovych vzort vSech
zakladnich typu, popfipadé jejich kombi-
nace. Hypothenar miva za urcitych situaci
pritomen tzv. extralimitni triradius, oznaco-
vany indexem b (border - hrani¢ni) pifi-
tomny na ulnarni strané¢, nékdy jeho pfi-
tomnost mimo plosku na ulnarni strané lze
jen predpokladat z vyskytu a vzhledu vzoru
na hypothenaru - typu radidlni nebo
radiodistalni smycky. K odliSeni pravé
radidlni smycky od radiodistalni je nutno
sledovat skutecny prubéh hlavni papilarni
linie A. Pak vidime,Ze plast linii je otevieny
radialné nebo distalné (distalni zakonceni
ma casto puvodné smér radidlni). Extralim-
itni triradius lze také povazovat za zvlastni
variantu zdvojené¢ho axidlniho triradiu -
oznacuje se tb (border).

Triradius pfislusny k palci se nazyva
osovy neboli axidlni triradius a znaci se pis-
menem t, jeho pozice je zna¢né variabilni
a souvisi s Sifkou a délkou dlané. Za
urcitych patologickych situaci se muze
posunovat znacné distalné.

Triradius pfislusny k ukazovaku je
oznacovan a, k prostiedniku b, k prsteniku
c a k maliku d.

Za urcitych situaci mohou byt pod-
prstové triradie zdvojeny. Z podprstovych
triraditt (36) vybihaji smérem do dlané tzv.
hlavni papilarni linie, jeZ se znaci velkymi
pismeny A, B, C,D.V dobé€ jejich formace se
vytvafi prubéh hlavnich papilarnich linif,
stejné jako ostatniho papilarniho terénu
kolmo k rustovym silim. Z toho vyplyva, ze
v oblastech s rychlym rastem je jejich
prub¢h pficny - transverzilni, v oblastech
terminalnich falang na prstech vytvari
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vzory - v mistech kde rustové sily jiz nejsou
tak intenzivni.

Vlivy, které pusobi na vyvoj papilarnich
linif a to jednak na jejich pocet a usporadani
jsou nepfeberné a velmi pocetné, nékdy syn-
ergické, jindy navzijem se ruSici a pro-
tichudné. To je prave ta pficina, ktera snizuje
diagnostickou presnost ncékterych zmén ve
vztahu k chorobim. Souvisi to napf.
s tloustkou epidermis, s mnozstvim tekutiny
v podkozi a zminénymi volarnimi polstarky.

Lze vSak vystopovat urcité zavislosti -
populacni, jednotlivé populace se mohou
podstatné liSit v zastoupeni a poctu jed-
notlivych typt vzorti i v kvantitativhim
usporadani a dale pohlavni dimorfismus (91,
92) - viceméné konstatni odchylky mezi
muZi a Zenami, zavislosti ve vztahu k typu
kize, k chorobam (96,99, 100), nejvice viak
k anatomickym anomadliim ruky (18, 19, 20,
21, 24, 25, 26, 27, 41, 42, 43, 46, 52, 53,
71, 77, 78, 79). Dermatoglyfické zmény
v ramci urcité populace na urcitém tzemi
mohou jevit zmény v case,je to snad
dusledek selek¢nich vliva vaci urcitym
typim obrazci nebo vliv emigrace a imi-
grace na daném sledovaném tzemi.

Dermatoglyfické znaky muZeme nazirat
pfedevdim jako metrické, kvantitativni
znaky polygenniho charakteru, kvantita-
tivné hodnotitelné v ramci tzv. biometriky.
Lze jejich charakteristiky korelovat s jinymi
somatickymi znaky, pfedevSim na ruce
a zjistovat tzv. korelacni koeficient (30, 31,
36, 37, 38, 39, 54, 66, 90).

Z hlediska informatiky tak poskytuje
dlan nepfeberné mnozstvi informaci,
prestoze existuji urcité problémy klasifikace
znakd a jejich ,umélosti“ vymezeni, ktera
nemusi odpovidat jejich biologické pod-
staté. Na relativné malé ploSe je tak nahro-
madéno velké mnozZstvi informace (24).

Biomechanické aspekty (47, 48, 49,
51, 65, 66, 69, 70, 72, 73, 86, 87).

Z biomechanického a geometrického
hlediska je pozoruhodné, Ze prubéh
papilarnich linii probihd nejekonomictéj-
$im a nejkrat§im smérem po povrchu dlané
a plosky nohy. Z tohoto hlediska pfipomina
kfivky na kulovém vrchliku zemského
povrchu, jinak znamych jako kfivky leteck-
ych a ndmornich linii, tzv. trajektorie neboli
loxodromy. Jedna se o zaznam, o biome-
chanickou stopu s hlubokou vypovédni
hodnotou o situaci, ktera byla patrna
v dobé jejich formovani. V tomto smyslu je
zde zprostifedkovina i informace geneticka.

Genetika (80, 81, 82, 83, 88, 89, 93, 102)

Z genetického hlediska je dulezité, zZe
dermatoglyfické metrické znaky jsou
povazovany za polygenné dédi¢ny metricky
znak ve smyslu Galtonovy biometriky.
Mnozstvi gent urcujicich  strukturu
papilarniho terénu nemusi byt zase az tak
velké, z hlediska nékterych jednotlivych
znaku se muZe jednat dokonce o monogen-
ni dédi¢nost. Nesporna je vsak ucast vétsiho
mnozstvi faktorti zevniho prostfedi (poly-
faktoridlni vlivy), nemusi se vSak vzdy uplat-
nit. Napf. chybéni podprstového triradiu
¢ podle nékterych studii vykazuje v rod-
inach autosomilné dominantni dédic¢nost,
rodokmenové studie tomu tak nasvédcuji.
Chybéni, tj. nepfitomnost triradiu ¢ v pod-
prstové oblasti dlané u prsteniku vykazuje
pfenos z generace na generaci v rodokmenu
pfiblizné 50 % . Nékteré vrozené chromo-
zomdalni aberace vyrazné naruSuji pribéh
hlavnich papilarnich linii, spiSe zprostifedko-
vané zménou geometrie ruky, tak je tomu
tieba u Turnerova syndromu. Diilezité jsou
vztahy ke skeletidlnimu podkladu dlané.
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Mnozstvi faktorti formujicich strukturu
papilarniho terénu je vSak nepfeberné
a urcuje definitivni podobu papilarnich linii
a jejich uspofidani do kvalitativnich vzora.

Existuji faktory konstitu¢ni, populacni,
ale i sekularni, coz je zfejmé nasledek
migrace v ,zmenSeném*® svété, stiraji se tak
rozdily populacni, které jesté v minulych
letech byly vyrazné. Je znimo Ze pyknici
papilarnich linii, coZ souvisi s obsahem
vody ve tkanich (extracelularni frakce)
a s tzv. exsudativnim typem kuiZe.

Astenici maji zase protikladné tendence
v uspofddani linii - tzv. kontratypy,
jednoduché typy vzorud, vEtsi zastoupeni
oblouki a smycek s nizkymi pocty
papilarnich linii.

Tendence k exsudaci byly sledovany
experimenty s kantaridinem vyvolavajicim
kozni puchyfe a je znidma variabilni ten-
dence k tvorbé tkanového exsuditu
v puchyfich. Byly vysledovany dokonce
vztahy k obsahu tkdflového albuminu
a dalSimu slozeni exsudované tekutiny
v puchyfi. Astenici maji vzory obecné
jednodussi s niz§imi pocty papilarnich linii.

Existuje pohlavni dimorfismus v poctu
papilarnich linii, kdy muZské pohlavi je
charakterizovano vétsimi pocty papilarnich
linif a castéjsi pfitomnosti slozitych vzoru
typu dvojsmycek a virti, zatimco u Zen jsou
pfitomny spiSe vzory jednodussi, smycky
a oblouky s nizkymi pocty papilarnich linif.

Studie srovnavajici dermatoglyfiku
yZdravych® a nemocnych s urcitou diagno-
zou by mély piihlizet alespofl v minimalni
formé k této variabilité¢ (hodnotit zvlast
muze a zeny, vztahovat vysledky vzdy
k dané populaci apod.).

Korelacni studie

Korela¢ni studie byvaji provadény
pfedev$im u kvantitativnich metrickych
dermatoglyfickych znaku, coz jsou zpravid-
la pocty linii mezi jednotlivymi podprstovy-
mi triradii, ¢i triradiem a centrem vzoru na
prstech. Urcuje se zde korela¢ni koeficient
1, ktery za predpokladu polygenni (polyfak-
toridlni hypotézy) udavd mezi rodici
a détmi podil spole¢nych genu ucastnicich
se na tvorbé znaku. Je ale samoziejmé
mozné Korelovat kvantitativni znaky mezi
sebou navzijem na jedné ruce (celostni
pfistup k papilarnimu terénu dlané ukazu-
je, Ze zména urcit€ého parametru souvisi
nutné se zménou parametru jin€ho), je
mozné sledovat pravolevé diference
i vztahy k jinym kvantitativnim somatickym
metrickym znaktm (104).

Korela¢ni studie ukazuji velmi tzkou
statisticky vysoce vyznamnou korelaci mezi
pravou a levou rukou dosahujici nezfidka
hodnoty korela¢niho koeficientu r pres 0,9,
coz je v podstaté jiz téméf funkcéni zavis-
lost, funk¢ni vztah. Presto vSak neni aplni
symetrie zcela obvykla . Jako existuji meze
fysiologické asymetrie, existuji i fysiolog-
ické meze symetrie (30, 31).

Korela¢ni studie mezi rodi¢i a détmi
ukazuji hodnoty r (bezrozmérné ¢islo) r =
0,4 az 0,5.1 to odpovida predpoklidanému
zpusobu dédi¢nosti (52, 54). Toto dislo
odpovida vlastné podilu spole¢nych gent
podilejicich se ve smyslu polygenni
dédicnosti na tvorbé znaku u pfibuznych I.
stupné. Ke stejnym udajum dospéjeme pii
korelacnich studiich mezi vlastnimi
sourozenci, tj. détmi stejnych rodicti. Opét
maji podil spole¢nych genti 50 % . Tato situ-
ace muZe byt vyrazné zménéna ucinkem
vrozené chromozomalni aberace vzniklé de
novo u ditéte, i kdyZ u rodic¢u téchto déti
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muze byt zména v dermatoglyfice ve
srovnani s ostatni populaci vyrazem dispoz-
ice k non disjunkci chromozomu, jeZ je za
vznik chromozomalni aberace zodpovédna.

Otazky symetrie dermatoglyfickych
znaka (14, 100, 101, 106)

Otazky symetrie dermatoglyfickych
znakt souvisi obecné s otazkou symetrie lid-
ského téla. Existuje obecné asymetrie zjevna
a skryta. Asymetrickymi se jevi nékteré
zevné viditelné charakteristiky lidského téla,
nejmarkantnéji u vrozenych vad nebo
ziskanych deformit, pourazovych stava
apod. Vnitifni, fysiologicky dana asymetrie je
diana uspofidinim vnitfnich organu lid-
ského téla - srdce, plice, jatra, slezina, ale
i gastrointestindlni aparat vykazuji vyrazné
znamky asymetrie. U zevné viditelnych
znaku se také hodné diskutuje o mezich fys-
iologické asymetrie téchto znaku.

Zcela jina situace je u dermatoglyfick-
ych znakt, podle nazoru autora jsou svou
charakteristikou na rozhrani anatomickych
a histologickych znaki, jinymi slovy feceno
na rozhrani makroskopicky a mikro-
skopicky pozorovatelnych charakteristik.
U osoby, ktera nema makroskopicky zjevné
znamky asymetrie somatickych znaka muze
byti vystopovana s pomoci dermatoglyfick-
ych znakt castecné skrytd asymetrie, tak
fikajic ,na druhy pohled®. Nelze vSak mluvit
o skryté asymetrii v pravém slova smyslu.

Symetrie v usporadani prstovych vzort
muZze byt hodnocena z hlediska shody
v kvalitativnim usporadiani prstovych
vzoru, to znamend Skdlu shody v 5
homolognich prstech, kterou lze vyjadrit
raznymi indexy - prsty mohou se shodovat
v péti, Ctyfech, tfech,dvou, jednom pripadé,
ale také viibec ne. Pokud bychom chtéli byt

jesté duslednéjsi, je mozno kvantifikovat

velikost vzoru z hlediska poctu papilarnich
linii podilejicich se na jeho formovani.

Zrovna tak muZeme sledovat symetrii
usporadani hlavnich papilarnich linii na
dlanich podle vyusténi téchto hlavnich
papilarnich linii ABCD, které€ je vyjadfitelné
pomoci tzv. dlanového stereotypu v Cisel-
ném kodu od jedné do tfinacti (viz dile
kapitola struktura papilarniho terénu lidské
dlané€).

Pozoruhodné z hlediska vyvojové
mechaniky je, Ze dermatoglyfické znaky ve
smyslu odvijejicich se blastomer pfi
ryhoviani vajicka vykazuji zrcadlovost
v umisténi urcitych charakteristik mezi
rodi¢i a détmi (tj. znak ktery nachazime
u rodi¢e vpravo, ve stejné podobé
nachazime u potomka vlevo), stejné tak je
tomu mezi sourozenci nebo mezi jednova-
je¢nymi ¢i dvojvaje¢nymi dvojcaty. Je zde
patrna zrcadlovost v usporadani dermato-
glyfickych vzorl u jinak zevné bilaterdlné
symetrického té€la (usporfidaného podle
bilateralni osy symetrie). Asymetrie v der-
matoglyfickych znacich je tak specifickym
typem asymetrie v biologii.

Stranova predispozice odchylek (109)

Pozoruhodné je, Ze existuje za urcitych
stavll - napf. u Turnerova syndromu s mo-
nosomii X - vyraznéjsi dispozice k zménam
v dermatoglyfice na strané levé, coz je
mozna podminéno krevnim zasobenim.
V kontextu s koncetinovymi vadami je
zjisStovana predispozice urcitych patolog-
ickych stava a nosologickych jednotek na
strané pravé a levé. Je to obdobna situace
jako kdyz zjistujeme existenci Zivota na bazi
levotoc¢ivych aminokyselin, stejné tak
pozorujeme u nékterych jednostrannych
reduk¢nich anomadlii koncetin dispozici
k pravostranné patologii (napf. syndrom
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Femur Fibula Ulna nebo Femur Tibie
Radius). Jsou zde ovSem zjevné odliSnosti
podle typu diagnoz. V prirodé se s témito
asymetriemi setkdvime ovSem v podobé
fyziologicky asymetricky vyvinutych klepet
u nékterych korysu jako rakti a kraba apod.
Filozofické vysvétleni téchto jevi neni
snadné. Bylo by mylné se domnivat Ze
asymetrie predstavuje za kazdé situace
patologii. Naopak existuji situace zmén
opacné asymetrie ve vnitifnim uspofadani
organu, které predstavuji patologii, tj.
pravostranné umisténi srdce (dextrokardie)
neni jen pouhou zrcadlovou variantou, ale
je spojeno s fadou dalSich vyslovené pato-
logickych odchylek a pozorujeme je také
mj. u raznych vrozenych srdec¢nich vad.
Existuje stav obricené asymetrie organa -
tzv. situs viscerum inversus - totalis nebo
partialis, ktery byva spojen s dalsi patologii
- ale nemusi vzdy tomu tak byt. Je znim
a napf. situace tzv. Kartagenerovy trias
s kompletnim pfemisténim orginti na
opacné strany podle osy bilateralni syme-
trie, kdy je pfitomen sinobronchidlni syn-
drom, neplodnost - v8e z poruchy
bunéc¢ného motilitniho systému (tedy
pathobiomechanika na bunécné urovni)
a zaroven atypicka rotace vSech vnitinich
organu v prub€hu vyvojové mechaniky. Jina
situace je u tzv. Ivemarkova syndromu kde
je opét obriacend rotace organu spojena se
srde¢nimi vadami a atypiemi sleziny.

Podobné situace mizZeme piredpokladat
i v dermatoglyfice za urcitych definovanych
stavil.

Geneze a klasifikace vzoru (14, 18, 94,
95, 96, 97, 98, 102, 109, 111

Prstové vzory vznikaji uspofadanim tzv.
plasté papilarnich linii okolo urcitého tri-
radie na povrchu embryonalniho polstarku.

Prstové vzory byly poprvé Klasifikovany
J. E. Purkyném, pozdé¢ji byla vypracovana
fada klasifika¢nich systému, které si pozdéji
v8imaly i uspofadini dlafiovych vzoru.
Prstové vzory rozdélujeme z hlediska jejich
geneze, z hlediska jejich vzniku na
jednoduché slozité. Jednoduché vzory maji
zpravidla jeden triradius, avSak mtiZe uplné
chybét u nejjednodussiho vzoru kterym je
oblouk - tzv. nulovy vzor. SloZité vzory maji
triradie dva - nebot jejich vznik, jejich
geneze je dana splyvanim dvou vzorl
jednoduchych, dvou smycek. Studium
prstovych obrazcti bylo v kriminalistice jed-
nou prvych identifika¢nich metod, nebot je
znamo, Ze jejich uspofiadani pres veSkeré
podobnosti mezi pfibuznymi je variabilni
dokonce i jednovajecnych dvojcat (na
rozdil od molekularnich biologickych a bio-
chemickych testt)) a muze slouzit k identi-
fikaci dosud neznimé osoby, pokud mime
k dispozici jeji daktyloskopické (dermato-
glyfické) otisky. V soucasné dobé je tento
poznatek obecné v povédomi vefejnosti
a proto pachatelé trestné ¢innosti zpravidla
pracuji v rukavicich a nezanechivaji stopy
daktyloskopickych otisktl prsti, tim méné
dlané.

Strukturu papilarnich linii nelze zménit
Zadnou plastickou operaci, i pfitomnost
ziskanych jizev po urazech neznemoznuje
puvodni identifika¢ni vypovédni hodnotu
vzor a jejich otisktl. Pozoruhodné je, Ze jiz
se pouzivalo ve staré Ciné otiskil palce jako
podpisu dané osoby.

Nejjednodussim typem vzoru je oblouk.
Zpravidla se vyskytuje jako obloukovity
paralelni plast linii probihajici na biiScich
prst bez pfitomnosti triradie. Pfechodnym
vzorem k smycce je tzv. stanovy oblouk, kdy
se vytvafi triradius, ktery je pod strukturou
plasté obloukovitého vzoru. Ve zkratce
v mezinarodni nomenklatufe je pouziviana
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zkratka A (arch), popf. stanovy oblouk jako
tented arch (At).

Za smycku je povazovan takovy vzor,
kde pocet papilarnich linii od centra vzoru
k pfislusnému triradii ¢ini alesponl 3 linie.
Ostatni jsou povazovany za stanovy oblouk.

Smycka (loop) je podle mista svého
yotevieni“ orientovana bud radidlné k pal-
cové strané - vzacnéj$i varianta nebo
ulnarné k malikové stran€ - pak hovofime
bud o radiilni smycce nebo ulnarni
smycce. Radidlni smycky zpravidla maji
niz8i pocty papilarnich linif od centra vzoru
k triradiu neZ ulndrni smycky, které v tomto
sméru vykazuji ovSem znacnou variabilitu.
Vznik smycky v embryogenezi je vysvét-
lovan asymetrickym vyvojem polstaiku bud’
k radialni nebo ulnarni strané.

Slozité vzory vznikaji spojenim - fazi
dvou vzort charakteru smycek, coz je pod-
minéno opét povrchovou strukturou
prstového polstarku. Mohou tak vznik dvojs-
mycky, dvojité smycky, kde pozorujeme jesté
dvé centra vzoru, znaci se TL - zkratka ,twin
loop*, plynule ve smyslu biologické variabil-
ity pfechazi ve vzor typu viru - pfechodny
utvar byva oznacovan jako Wd (doubled
whorl) az po klasicky vir (whorl), kdy
usporadani papilarnich linii probiha bud
koncentricky (Wc) pfi dokonale kulovitém
povrchu embryonalniho polstafku, nebo se
jedna o vir se spirdlnim usporadanim plasté
linii - tzv. Ws (spiral whorl).

SloZité vzory jsou vzory s uzavienym
plastém linii a miZeme od triradit k piis-
lusnému centru vzoru urcovat pocet
papilarnich linif, ziskdme tak vzdy dvé kvan-
titativni hodnoty, ovSem u dvojsmycek téz
dvé centra vzoru, ktera budou pak témér
totoznd u pfechodného typu vzoru Wd.

V genezi dermatoglyfickych vzora plati
zasada, Ze ,priroda nemiluje skokt“, 0 ¢emz
vypovidd celd fada prechodnych typu

vzora mezi oblouky a radidlnimi a ulniarni-
mi smyckami (stanové oblouky) a mezi dvo-
jsmyckami a viry (dvojité viry). To je pak
pficinou urcité subjektivity v hodnoceni,
ktera vSak pfi dodrzeni pravidel nomen-
klatury neni zasadni prekazkou. Tento jev
vzniku prechodnych utvarti je nicméné
pricinou, divodem a vysvétlenim existence
fady Kklasifika¢nich schemat, kdy je zaroven
vyvijena snaha o jejich sjednoceni.

Distribuce prstovych vzoru a afinita
jednotlivych prsti k urditym typam
vzoru (101)

Jednotlivé typy vzora se nevyskytuji za
fysiologickych obvyklych situaci v populaci
vyskyt smycek, pfedevSim ulnarnich
smycek, méné casto se pak vyskytuji vzory
sloZit€ a nejméné oblouky. Krom¢ toho
existuje urcita afinita jednotlivych typt
prstu a jednotlivych typu vzora. T€Z stupenl
variabilniho zastoupeni prstovych vzort je
u ruznych prsti rizny. Nejvariabilnéj$im
prstem se tak jevi v tomto smyslu ukazovak.
Na ukazoviaku se vyskytuji ze vSech prstl
nejcastéji oblouky a stanové oblouky, ale téZ
radidlni smycky. Jejich vyskyt zde obecné
prevySuje vyskyt zaznamenany na vSech
prstech (celkové je podil oblouku asi 10 %
ze vSech vzort pifi hodnoceni za vSech 10ti
prsta dohromady). Stejné tak radidlni
smycky jsou pfi celkovém hodnoceni
nejvzacnéjSim typem vzoru, avsak na uka-
zovaku tomu tak neni, jejich vyskyt je zde
castéjSi nez by vylozené odpovidalo
rovnomérnému percentudlnimu zastoupeni
ze vsech deseti prstu.

Vyskyt jakéhokoliv typu prstového
vzoru nemusi nutné znamenat patologii,
jedinou vyjimkou je vyskyt radialni smycky
na palci. Podle dosavadnich pozorovani je
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PRSTOVE VZORY

vir dvojsmycka

Obr. 1.  Zakladni typy prstovych vzoru.

Prstové vzory byly poprvé popsany J. E. Purkyném v 19. stoleti, od té doby bylo vytvoreno nékolik klasi-
fika¢nich schemat. Zakladnim typem vzoru jsou vzory jednoduché jako oblouky a smycky, které bud’
nemaji triradius nebo maji maximaln€ jeden triradius (deltu). Oblouk bez triradiu - prosty oblouk je nej-
jednodussim typem vzoru. Tvofi jej pouze obloukovité probihajici plast linii. Prechodnym typem vzoru
k smyckam je tzv. stanovy oblouk, ktery ma pod plastém linii pfitomen triradius. Jak prosty oblouk, tak
stanovy oblouk jsou tzv. nulovymi vzory. Tento termin vysvétlime dale. Vyraz nulovy vzor znamena, Ze
ma nepocitatelny pocet linii. Na obr. zobrazena smycka muZe byt oteviena bud ulnirnim nebo radial-
nim smérem (bud’ k maliku nebo k palci).

Ulnarni smycka je vibec nejcastéjSim typem vzoru v normalni populaci, je ¢astéjsi u Zen nezZ u muzu.
U smycek urcujeme t€7 jejich kvantitativni charakteristiku poctu linii od centra vzoru k triradiu, nejmensi
pocet je dohodou stanoven jako 3. Pokud je to méné, nejedna se o smycku ale o stanovy oblouk.

Od stanového oblouku se odvozuje dalsi typ smycky, radidlni smycka, ktera je podstatné vzacnéjsi nez
ulnarni smycka, nejcastéji se vyskytuje na ukazoviku. Vyskyt radidlni smycky na palci je jednoznacné
patologickym jevem. Radialni smycky maji zpravidla mensi pocty papildrnich linii nez smycky ulnérni.
Na dolnim fadku obrazku jsou znazornény vzory sloZité.

SloZité vzory jsou viry a dvojsmycky,vznikaji sloZenim dvou vzoru jednoduchych. Vir vznika ,dokonale-
jSim“ slozeni dvou vzort, dvojsmyCka ma dvé centra, v tomto smyslu je spojeni dvou vzora
jednoduchych méné dokonalé. Na rozdil od jednoduchych vzoru, které maji jednu kvantitativni hod-
notu poctu papilarnich linii, jsou sloZité vzory charakterizovany dvéma kvantitativnimi hodnotami
poctu papilarnich linii. Dvojsmycky plynule prechazi ve viry, které mizeme jesté dale klasifikovat na
viry dvojité (Wd), u kterych lze zaznamenat ,malou dvojsmycku®, dale centrilni (Wc), které maji linie
kruhovité symetricky usporiadané okolo centra, viry eliptické (Wo), které maji linie elipticky usporadané
okolo centra vzoru a viry spirdlni (viz obr. 2), kdy se linie rozbihaji spirdlovité z centra vzoru.

Vzacné muzZe byt na prstu piitomen vice nez jeden z uvedenych vzoru, zpravidla je to jen jeden vzor.
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to vzdy spojeno s néjakym patologickym
konstitu¢nim stavem.

Ulnarni smycky jako nejcastéjsi typ
vzoru - asi 60 % ze vSech vzoru se vyskytu-
nich prstech v celkovém hodnoceni. Viry
maji afinitu pfedevsim ke ctvrtému prstu
a tak bychom mohli pokracovat ve vyctu
dalsich nerovnomérnosti vyplyvajicich
z afinity vzoru k urcitému typu prstu.

Tyto poméry znamé v bézné populaci
jsou naruSeny v piipadé patologickych
stavil.

Je znamy vztah struktury nehta
k papilairnimu terénu konecka prstu.
U hypoplastickych nehtu je typicky vyskyt
oblouk, ktery pozorujeme téZ u celkovych
ektodermalnich dysplazii U situaci, kdy
chybi nehet, pfechazi papilarni linie i na
dorzilni stranu konecku prstu.

V pfipadé chromozomalni aberace typu
Downova syndromu se vyskytuji ulnarni
smycky castéji neZ v normalni populaci tj.
az v 90 %. Kazdy vzor je charakterizovan
nejen kvalitativné ale i kvantitativnimi
charakteristikami poctu papilarnich linii,
které udavaji tak fikajic jeho rozméry.

I zde plati urcité obecné zikonitosti.,
relativné nejpocetnéjsi mnozstvi linii maji
viry a dvojsmycky. Charakteristiky nasi pop-
ulace byly v tomto smyslu publikoviny.

Z fylogenetického hlediska jsou ptivod-
néjsimi vzory viry, které pozorujeme u goril

které maji vysoce vyvinuté polstarky
prsti v embryogenezi.

Kvantitativni charakteristiky vzora

Kvantitativni charakteristiky vzort
vyZaduji jak bylo uvedeno trpélivost,
houZevnatost, smysl pro detail, topografické
a topologické pojeti. NejmenSimi vzory
jsou oblouky, jejich pocet linii je prakticky

nulovy (u stanovych obloukt rozméry do
dvou linif, tfi linie znadi jiz smycku). Vari-
abilita poctu linii u jednoduchych vzoru je
vétsi u ulnarnich smycek nez u radidlnich
smycek. Velikost vzoru nezavisi jen na typu
vzoru, ale i na misté lokalizace, tj. na prstu
urcitého typu, tak napf. ulnarni smycky na
maliku  maji zpravidla mens$i pocty
papilarnich linif nez ulniarni smyc¢ky na IIL,
IV prstu nebo na palci apod. Radidlni
smycky maji kvantitativni hodnotu poctu
linii zpravidla niZz$i neZ tomu byva
u ulnarnich smycek, také celkovy rozptyl
variability poctu linif je mensi.

,Nejvétsimi vzory* jak jiz bylo zminéno,
jsou viry a dvojsmycky. Maji dvé kvantita-
tivni hodnoty, sméfujici z centra vzoru k tri-
radiu. Zatimco u jednoduchych vzora byla
kvantitativni charakteristika pouze jedna
a timto zcela jednoznac¢ni, mame zde dvé.
Vétsinou jsou u slozitych vzort dvé kvanti-
tivni hodnoty poctu linii liSici se numer-
icky, tak je tomu u asymetrickych vzort, coz
jsou témér vSechny dvojsmycky, ale také
prevazna cast dvojitych vird. Dokonale
symetrické v poctu linif jsou pouze centril-
ni viry.

Plati také pravidlo, Ze vzory na dlani
jsou jsou v€tsi nez na prstech, nejvice na
hypothenaru. Stejné tak na ploskich nohou
jsou vE€tsi vzory nez na prstech nohou
samotnych.

Ohybové ryhy (93, 95, 98)

Ohybové ryhy na prstech v inter-
falangedlnich z6nach souvisi s pohyblivosti
prsti ve fetilnim Zivoté, stejné tak na
dlanich. Vede se spor o to, zda aktivni hyb-
nost podminuje jejich formovani nebo zda
jsou determinovany geneticky. Byla vypra-
covana specifickd nomenklatura. Za urcitych
patologickych stavi - symfalangismus -
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TYPY CTYRPRSTOVE RYHY

2.

1. klasicka 2. prfechodna 3. zvlastni

Obr. 2.

Schematické znazornéné atypické formace ohybovych ryh - zjednodusena metodika klasi-

fikace atypickych ohybovych ryh prevzatych dle schematu Weningerové a Navratila.

Ohybové ryhy souvisi s konfiguraci dlané a funkci tichopu. Na schematu je téZ vystiZena linea opposi-
tionis pollicis, oddélujici thenar od hypothenaru a od ostatnich ¢asti dlané.

Za normalnich okolnosti je u vétSiny populace (populaci) piitomna Ctyfprstova i tfiprstova ohybova
ryha. Za urcitych patologickych situaci je pfitomna pouze jedna ohybové ryha probihajici napfic¢ celou
dlani (klasicka ¢tyfprstova ryha, nespravné nazyvani téz ,opic¢i).

Nékdy jsou sice pfitomny ob¢€ horizontdlné probihajici ohybové ryhy, ale je mezi nimi vytvofena urcita
spojka, mustek. Toto usporadani se nazyva prechodna ohybova ryha

Ctyfprstd a byva pfitomna mnohondsobné castéji za urcitych patologickych stavii neZ u osob v ostatni
populaci. Je tomu tak napf. u Downova syndromu,ale i u zdravych pfibuznych téchto jedincu, prede-
v8im rodicu, bud jako vyraz polygenni dispozice nebo prenasecstvi balancované translokace.

Zvl1astni typ ohybové ryhy se nachazi u urcitych stavi jako je rubeolova embryopatie, ma celou fadu
variant, napf. tzv. Sydney line - podle mista kde byla ve 40. letech dvacatého stoleti poprvé popsiana

rubeolovi embryopatie.

dochdzi k vymizeni hybné funkce prst
rukou nejprve sristem c¢lanka vazivového
charakteru a pozdéji kosténého charakteru.
Chybéni ohybovych ryh je u téchto stavi
geneticky determinovano, nejsou pfitomny
od samého pocatku, tedy v dobé kdy je
funkce pfislusného kloubu jesté zachovina
a zdaleka nejsou klinické znamky sym-
falangismu jesté patrny. Nepfitomnost ohy-
bovych linii mad tedy prediktivni charakter.

Existuje izolovany symfalangismus auto-
somalné dominantniho typu, ktery se
pfenasi z generace na generaci, napf. ve
Velké Britanii byl popsin rod Talbott, kde se
tato vada prenasi z generace na generaci od
doby Shakespeara, kam sahd rodokmen této
rodiny. Symfalangismus se vyskytuje v ramci
autosomalné recesivni metabolické vady
typu kostni dysplazie z poruchy sulfatace
chrupavek (mutace genu sulfitového trans-
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portéru s lokalizaci v 5q oblasti). Podobné
zmény jsou pozorovany u artrogrypozy -
vymizeni ohybovych ryh prsta s flek¢nimi
kontrakturami. Variabilita ohybovych ryh je
pozorovana i v populaci, mizZe byt spojena
s vyskytem nebo chybénim nadpocetného
Clanku prstu.

Ohybové ryhy dlani jsou vytvoreny
obvyklym zptsobem u pievazné c¢asti pop-
ulace.

Obvykla charakteristika ohybovych ryh
dlan€ spociva v pfitomnosti dvou pri¢nych
ryh, tzv. tfiprstové a ctyfprstové, které
mohou ovSem v ¢asti populace a zejména
za patologickych stava splyvat v linii jedi-
nou - tzv. jednoduchou ctyfprstovou ryhu,
nespravné ale vzit€é nazyvanou téZ ryhou
,Opici“, jednoducha ohybovi ryha se vysky-
tuje napf. u Downova syndromu, riznych
chromozomalnich aberaci, ale také
u mnoha syndromu skeletilnich dysplazii
a koncetinovych vad. Pozoruhodné je, Ze
castéjsi vyskyt jednoduché ohybové ryhy
nachazime i u jinak zdravych rodict téchto
déti s Downovym syndromem.

Jednoduchou  ctyfprstovou  ryhu
nachazime bud v podobé klasické, pre-
chodné anebo zvlastni. Jejich klasifikace je
op€t zatizena urcitou mirou subjektivity
hodnoceni. Atypické ohybové ryhy koreluji
opét se zménami skeletu, a to
i nedédi¢nych embryopatii jako je napf.
rubeolova embryopatie.

Dal3i ohybova dlafiovd ryha je linea
oppositionis pollicis nazyviana chiromanty
jako linea vitalis - ¢dra Zivota. Chiromantie
- véstba z ruky - nema ovSem s dermato-
glyfikou nic spole¢ného. Dile je pfitomna
dalsi ohybova ryha probihajici od od tfetiho
prstu Sikmo k proximdlni casti dlané
a tvofic tak hrani¢ni linii mezi centralni
¢asti dlané a hypothenarem, linea opposi-
tionis digitorum tertium.

U fady osob a zejména pacientt s riizny-
mi chorobami se vyskytuje dile fada
sekundirnich ohybovych ryh, jejichZz nad-
mérné mnozstvi mize tvofit az tzv. sitovi-
tou strukturu ohybovych ryh. Jesté
mirnéj$im stupném vyjadieni ohybovych
ryh jsou tzv. bilé linie. Sekundarni flek¢ni
ryhy se vyskytuji v zavislosti na stavu ktize
a u pacientt se suchou kuzi nebo pfi praci
extremné zatéZujici kozni systém se vysky-
tuji Castéji.

U pacientu s revmatickymi chorobami se
vyskytuje vétsi cetnost sekundarni flek¢nich
ryh a zejména tzv. perpendikuldrni linie
probihajici od patého prstu pfi okraji
hypothenaru do proximailnich oblasti .
U pacientii s hypotyreozou, pradlen nebo
osob v kontaktu se saponaty jsou sekundarni
ohybové ryhy vytvorfeny téz vice.

Proximilni oblast dlané ohranicena od
stfedniho segmentu koncetiny tzv. rasce-
tou, ohybovou ryhou ruky.

Struktura papilarniho terénu lidské
dlané (24, 90, 117)

Struktura papilirniho terénu lidské
dlané nas informuje téZ o Sifkodélkovych
rozmé€rech dlané a muZe byt podkladem
pro antropometrické, genetické a antropo-
genetické studie.

V oblasti podprstové pozorujeme tzv.
axidlni triradius t, podprstové triradie a, b, c,
d. Tyto triradie mohou vzicné chybét,
nejcastéji t a d. Z podprstovych triraditi
vybihaji tzv. hlavni papilarni linie jejichz
zakonceni je dulezité pro ovéfeni nék-
terych odchylek od normilniho prubéhu
dlaniovych linii - tato zakonceni jsou
ocislovana proti sméru hodinovych rucicek
do 13 zikladnich oblasti. Celkovy prubéh
hlavnich papilarnich linii nas informuje
bud o tzv. obvyklejsim horizontilnim
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Obr. 3.

uspofddani papilarnich linii dlané nebo
o méné€ obvyklém, patologickém vertikal-
nim uspofadani papilarnich linii.

Oblast 1 je ohrani¢ena na oblast prox-
imalni dlané, na hypothenaru smérem
k maliku proti sméru hodinovych rucicek
nachdzime oblasti 2 az 5, oblast 6 je
vymezena malikem, IV interdigitalni prostor
pfedstavuje oblast 7, oblast 8 je pod IV.
prstem, III. interdigitalni prostor pfedstavu-
je oblast 9, oblast 10 je pod III
prstem,oblast 11 v I interdigitalnim pros-
toru a oblast 12 pod II. prstem. Oblast 13 je
vymezena thenarem.

Podle naSich zkuSenosti je citlivym
ukazatelem zmén zejména prubéh hlavni
papilarni linie A, jejiz terminace je nejvice
variabilni. A linie pfi chybéni axidlniho tri-
radiu konci casto v oblasti 1, u fady kost-
nich dysplazii s kratkou a Sirokou dlani
konc¢i naopak v oblasti 13 (napf. u metat-

Priklady aplikace dermatoglyfiky u systémovych a koncetinovych vad

ropické dysplazie). Atypicka terminace
papilarni linie A koreluje uzce s pfitomnos-
ti jediné transverzalni ohybové ryhy dlané.

Interdigitalni prostory dlané vykazuji
urcity stupen vzorovosti. Nejobyklejsi je
vyskyt distalnich smycek zejména ve III. a IV.
interdigitalnim prostoru, ale také ve II. inter-
digitalnim prostoru, méné casto se smycky
vyskytuji na hypothenaru a thenaru.

Vzory na dlani - v oblasti hypothenaru
se vyskytuji za fysiologickych okolnosti bud’
open field - oteviena pole nebo smycky
zpravidla orientované radidlné nebo
radiodistalné, méné casto ulnarni smycky
(zpravidla pfi zdvojeni axidlniho triradie).
Vzicné se mohou vyskytovat paralelné
i dvé ulnarni smycky. Za urcitych okolnosti
moZno nalézt i vir na hypothenaru, popf.
i dvojsmycku. VZdy se jedna o tzv. pravé
vzory - true patterns - nebot maji vytvoren
pfislusny triradius (deltu). Podminkou
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definice pravého vzoru je pfitomnost ale-
sponl jednoho triradiu, u jednoduchych
vzoru jednoho, u slozitych dvou. Pro radial-
ni smycky na hypothenaru je typicky vyskyt
tzv. extralimitniho triradiu, znaci se tb a je
umistén na ulnarni hrané hypothenaru,
nékdy lze jeho pfitomnost spiSe jenom

VZORY HYPOTHENARU

>
B
D

Vzory na hypothenaru

/J%M@ %

Obr. 4.

predpokladat. Index b v tomto pripadé zna-
mend border - hranici.

Na thenaru se s pravymi vzory
setkivime jen zfidka, spiSe se vyskytuji
jenom jejich zbytkové, tzv. vestigidlni formy,
v nomenklatufe oznacované jako vestige,
dalsim neuplnym vzorem vyplyvajicim

=

Na dlani, na rozdil od prstu, je vyskyt vzoru fakultativni, nekonstatni. Na hypothenaru miiZe byt volné
pole (oblouk) nebo kterykoliv z vySe uvedenych vzoru, které zname na prstech.Tzv. vzorovost na

hypothenaru ma vsak svoje specifika.

Nékteré ze vzoru jsou zachyceny na obrizku, neni to vSak vycerpavajici schema. Kromé viru, dvojs-
mycek, ulnarnich smycek, radialnich smycek se vyskytuji specifické vzory jako karpalni smycky, distal-
ni smycKy, kombinace vzort jako dvé ulndrni smycky paralelné ulozené, apod.
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LADDER

Obr. 5.

z disrupce papilarnich linif je tzv. Zebficek
(ladder). Jinak se mizeme na thenaru setkat
i s vyskytem radialni smycky, vzacnéji
s proximalni smyckou. Nikdy se nevyskytu-
je ulnarni smycka na thenaru.

Z kvantitativnich charakteristik jsme
zavedli krom¢é obvyklého méfeni poctu
papilarnich linii mezi ab triradii téZ mérfeni
poctu papilarnich linii mezi bc a cd triardii
a méfeni td poctu papilarnich linii. Mluvi se
o tzv. dlanovém total ridge count. Hod-
noceni téchto charakteristik vyZaduje
trpélivost, urcitou namahu zraku (pouziva
se obvykle lupy), pozoruhodné je Ze studie-
mi tohoto druhu se zabyvaji predevsim
japonsti, izrael$ti a indicti badatelé. Urcitym
ulehcenim v hodnoceni papilarnich linii
mezi dvéma stanovenymi body je pouZiti
tzv. svételné tuzky, které se puvodné
pouziva k odecteni tzv. ¢arového kodu
u zboZzi v obchodech.

Na dlani rozliSujeme jesté nékteré geo-
metrické znaky, jako je atd uhel a geometrii
tzv. drachenfigur (pfipominajici svym vzh-
ledem détského draka), ur¢enou polohou
podprstovych triradit.

ZebFickovité uspofadani (anglicky ,ladder®).
Zebiickovité uspofidini neni pravym vzorem, protoZe neobsahuje triradius. Je typické pro disruptivni
usporadani papilarnich linii na thenaru.

Vzhledem ke pfitomnosti open field
neni vyskyt vzort na dlani v uvedenych
oblastech konstatni a ve variantich
dopliikovy do sta procent jako je tomu na
prstech (na bfiScich prsti), ale jedna se jen
o fakultativni vyskyt.

Zvlastni  postaveni v  hodnoceni
dlanovych charakteristik zaujima tzv. osovy
(axidlni) triradius. Jeho pozice ovliviiuje
velikost tzv. atd uhlu (obvykle okolo 45
stupna - viz dile) a miZeme ji proto nepfi-
mo charakterizovat velikosti atd uhlu. Jak-
mile presihne velikost atd uhlu 49 stupfia
mluvime o axialnim triradiu t', nad 66
stupiitl t'" a nad 81 stupnu t"'. Atd uhel neni
ovSem urcen pouze pozici axidlniho triradiu
ale také Sitkou dlané€, na kterou ukazuje
vzdilenost mezi a a d triradii. Proto jina
metodika pouZziva hodnoceni umisténi axidl-
niho triradiu podle procent délky dlané
urcené vzdalenosti od rascety (ohybové ryze
zapésti) k bazilni ohybové ryze III. prstu
(prostredniku). Zikladni pozice t je pak
urcovana do 16 % délky dlané a pozice t'je
mezi 16 az 40 % délky dlané, pozice t" je
urcena vzdilenosti nad 40 % délky dlané.
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Otiazka minimalni symptomatologie
v dermatoglyfice (18, 19, 20, 21)

Cela fada jemnych zmén ¢i frustnich
koncetinovych anomalii se odrazi i v struk-
tufe papilarniho terénu lidské dlané. Velka
blizkost bc triradit mtze svédcit pro frust-
ni formu kozni syndaktylie. Zkraceni IV. a V.
metakarpu znamena vyssi pozici axialniho
triradiu (tzv. distalni pozice) a téZ nizsi
pocet linii mezi td triradii.

Pozoruhodna je kozni forma polydak-
tylie, kdy muze nadpocetny prst atrofovat
a vyskytovat se v podobé pouze bradavicov-
itého utvaru, nicméné pfislusny nadpocetny
triradius byva v jeho blizkosti vytvofen.

Nadpocetné axidlni triradie s distalni
pozici pozorujeme napf. u Turnerova syn-
dromu se zkricenim c¢tvrtého a patého
metakarpu.V téchto pfipadech je pozorovan
také pozitivni metakarpalni pfiznak.

Uzka dlan je pozorovana u Marfanova
syndromu a Klinefelterova syndromu a je
zde paradoxné sniZen atd uhel, v nékterych
pfipadech az na 26 - 29 stupfia. Pozoru-
hodna je v této souvislosti korelace karpal-
niho dhlu a atd Ghlu.

Metodické poznamky (1, 14, 18, 23, 24,
90, 94, 95, 98, 101, 102, 104, 109, 111)

Dermatoglyfické vzory muzZeme snimat
aktivné nebo pasivné (obvykle v kriminali-
stické praxi). V antropogenetickém vyzku-
mu se provadi snimani dermatoglyfickych
a daktyloskopickych otiski s pomoci
specidlni barvy na bazi tiskafské Cerni, na
mékké podlozce aby doslo k prokresleni
vSech struktur v centrilni oblasti dlané.
Barva se roztird za pomoci fotografického
vilecku urceného puvodné k lesténi
fotografii. Otisky je vhodnéjsi provadét na
tzv. kiidovy papir nez na papir bézné

pouzivany - kancelarsky. Pro otisk zcela
vyhovuje format A4.

Dalsi moznost provadéni otisku je stej-
nou technikou na ovalné plose lahve, zde
vSak dochazi k ur¢itému zkresleni proporci
geometrickych znaku jako je napf. tzv. atd
uhel, proto tato metoda je méné vhodna az
nevhodnia pro hodnoceni geometrickych
znaku.

K ziskavani otiskli se pouziva praskové
tuhy neboli grafitu, tenkou vrstvu je mozno
vytvofrit na papiru a pak potfit timto papirem
dlan a vrstvu grafitu z reliefu dlané snimat
prusvitnou lepenkou (tzv. izolepa nebo
specidlni folie japonské provenience). Tato
metodika je naro¢néjsi z hlediska ¢asového
i z hlediska zruc¢nosti a je nutno pomatovat
na to, Ze po nalepeni obarvené folie (izolepy)
ziskavame vlastné zrcadlovy otisk ruky.
Zatimco pii pfimém snimani reliefu ruky se
leva ruka jevi jako pohled na pravou, je tomu
tady naopak. Dalsi technika pouziva otisku
mastného krému a magnetické tycinky, ktera
prenese grafit na mastné podloZi.

Nékdy se snimaji otisky s pouzitim
dal$ich technik - ninhydrinu, avSak tato tech-
nologie se vymyka raimci tohoto referitu.

Radiodermatoglyfika (104)

Za urcitych okolnosti je vhodné znit
vztah skeletu a dlanovych dermatoglyfick-
ych a geometrickych charakteristik. Cen-
trem zajmu je vztah kloubt interfalangeal-
nich a ohybovych ryh. Pouzivd se
superpozice rentgenového snimku s der-
matoglyfickym obrazem ohybové ryhy,
popf. triradiu - se znacenim tantalovym
praSkem nebo kovového dratu. Tuto
metodiku propracoval Poznanski. Je
mozna téZ matematickd korelace délky
metakarpu s velikosti atd uhlu nebo pozici
axidlniho triradiu.
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Dermatoglyfy a geometrické
znaky (90)

Dermatoglyfické vzory se pomérné
pracné a zdlouhavé hodnoti a je proto
snaha prevadét tyto vzory na geometrické
obrazce, které se snaze hodnoti. Nékteré
sloZzitéjsi utvary ve smyslu fraktilni geome-
trie je mozno zjednodusit, tj. slozité kiivky
pfevést na jednodu$si, asi tak jako
v geografii lze v razném méritku
zjednodusit relief pobfezi ostrova nebo
pevniny. Zejména matematické, informat-
ické pojeti dermatoglyfiky by mélo pracov-
at se vztahy, jevy a skute¢nostmi, které jsou
pomérné jednoduché a pouzitelné pro
antropogenetickou praxi a nikoli se
zdlouhavymi  charakteristikami  této
ponékud nestastné metodiky zatizené sub-
jektivismem.

Vyjadfeni pozice dlafiovych triradit je
mozné také pomoci komplexnich Ccisel,
pokud dlan umistime do soufadnicové sité.

Z dermatoglyfickych otisk(l je mozné
ziskat udaje o délce prstu (ovSem v jiném
pojeti nez pfi klasickém antropometrickém
méfeni délky prsti) od proximalnich inter-
falangealnich ohybovych ryh (PIP) ke
koneckum prsta. Dile je moZzno ziskat
informaci o nejvétsi Sirce dlané, v neposled-
ni fadé i rozmérech jednotlivych c¢lanku
prsta. Ze ziskanych matematickych udaju
Ize vypracovat i rizné indexy, nomogramy
apod.

Délka clankt prsti se méni nejen
u brachydaktylickych stavti, at izolovanych
nebo jako soucidst systémovych kostnich
dysplazii, ale i u nékterych syndromu se
zménami prstd ruky, napf. Polandiv syn-
drom (89).

Hustota papilarnich linii

Hustota papilarnich linii je zakladnich
charakteristikou dermatoglyfiky. Hustota
papilarnich linii je dana geneticky, papilarni
linie se zakladaji v embryogenezi bud’ jako
primarni papilarni linie na vrcholu list nebo
vznikaji do urc¢ité doby odstépovanim téch-
to primarné zaloZzenych. Od urcité doby
prenatalniho Zivota rostou a v pribcéhu
Casu je dosahovino rastem snizovani jejich
hustoty. Zpravidla byva hustota papilarnich
linif orienta¢né méfena mezi podprstovymi
triradii a a b jako podil mezi vzdilenostmi
téchto triraditt v mm a poc¢tem papildrnich
linii ve sledovaném useku. Primérna husto-
ta papilarnich linii ¢ini asi 0,4 aZ 0,5 linie na
1 mm vzdalenosti. U malych déti je
pfirozené vyssi a zmény s vékem nejsou
linearniho charakteru a s rustem dlané
a viibec ruky je pozorovano snizovani hus-
toty papilarnich linii.

Prikopnikem v sledovani hustoty
papilarnich linii je Pedro Saldanha Garcia,
jehoz prednasky jsem mél mozZnost sle-
dovat v dobé jeho pobytu na Slovensku
v Slovenské akademii véd ve Smolenicich.
Zmény hustoty papilarnich linii ve smyslu
zvyseni je mozno pozorovat u fady chro-
mozomalnich aberaci a znamenaji téZ sou-
vislost s dysplastickymi liniemi. Touto prob-
lematikou se zabyval Saldanha Garcia
v Galtonové ustavu v Londyné, ale pusobil
téz v Brazilii a Portugalsku.

U nezralych plodd a v embryondlnim
obdobi pozorujeme tzv. puntikovité
papilarni linie, jejichz relief je netplny. Je to
pozorovano napi. u syndromu 5p -, ale
i u Downova syndromu.
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Papilirni linie a funkce achopu (87)

Papilarni linie maji vztah nejen k hma-
tovému diti, ale i funkci uchopu. Ve fyloge-
netickém vyvoji se vyvinula zfejmé kooper-
ace potnich 7laz a papilarnich 1list, kdy
uchop usnadiiuji adhesni sily vzniklé
pfiméfenou sekreci potnich Zlaz v interpa-
pilarnich ryhich. Existence samotnych
papilarnich  linii = zabranuje  skluzu
uchopeného predmétu.

Zavér

Prehledovy referat upozoriiujici na vyz-
nam dermatoglyfiky pfi studiu biomechan-
ickych jevt i kriminalistickych stop,
v neposledni fadé upozornujici na zmény pri
raznych konstitu¢nich stavech. V po-
drobnostech odkazujeme na rozsihlou bibli-
ografii uvedenou v priloze. Zabyva se
vznikem papilarnich linii, biomechanickymi
aspekty prubéhu papilarnich linii v embryo-
genezi a jimi vytvafenymi vzory, dédi¢nosti
dermatoglyfickych a daktyloskopickych
vzort, vztahy ke skeletu, korelacnimi studie-
mi, otazkami symetrie v dal$im filozofickém
kontextu. Je upozornéno na stranovou pre-
dispozici odchylek, na sjednocovani klasi-
fikace vzorl, jeZ musi vychazet z jejich
geneze, v tomto smyslu jsou uvedeny téz
ukdzky v pfiloze. Dile je pfipomenuta dis-
tribuce prstovych vzorti a afinita jed-
notlivych prsta k urcitému vzoru. Ohybové
ryhy jsou také dilezitym prediktivnim ukaza-
telem a jsou soucisti hodnoceni v dermato-
glyfice. Struktura papilarniho terénu lidské
dlané€ je vychozim ukazatelem pro geomet-
rické znaky dlané. V této oblasti vidime per-
spektivu do budoucna.

Minimalni symptomatologie v dermato-
glyfice znazorfiuje genetick€é a ontogene-
tické dispozice, ¢asto nazyvané malé vady

a stigmata. Pozornost je vénoviana
i metodologii, zejména radiodermatoglyfice.
Perspektivni z hlediska praxe se jevi hlavné
pfevod dermatoglyfiky na geometrické
znaky. Biomechanicky vyznam dermatoglyf
spociva i ve funkci uchopu.
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Obr. 6.  Perokresba dermatoglyfickych zmén u diastrofické dysplazie

Obr. 6a. Dermatoglyfy sedmiletého chlapce s vymizenim ohybovych ryh - oznaceno Sipkami v inter-
falangealnich prostorech, coz je podminéno snizenou pohyblivosti kloubt, vznikem vazivového az
kosténého symfalangismu. U chlapce je patrna také klinodaktylie malik( a brachydaktylie.
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Obr. 6b. Dermatoglyfy 2,5 leté pacientky s diastrofickou dysplazii, s plné vyvinutou symptomatologii,
rozStépem uvuly a rozStépem meékkého patra. Zmény analogické jako u predchoziho pacienta.
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Obr. 7.  Pacientka s oboustrannym centralnim defektem rukou sdruzenym s oboustrannou longi-
tudindlni tibidlni aplazii (119 - Mafik 2001).

Prava koncetina je tvofena Ctyfmi prsty, v centralni ¢asti dlané je linie rozstépu. Na dlani je patrna
jednoducha ohybova ryha dlan€ tj. - ¢tyfprstova ryha. Struktura ohybovych ryh i papilirniho terénu
dlané vynikne nejlépe v dermatoglyfickém otisku - obr. 7a, b. Axidlni triradius je v zakladni pozici t.
V postaxialni oblasti dlané jsou vytvofeny tfi triradie. Vzorovost ve IV. interdigitalnim prostoru je zcela
neobvyklého charakteru, kombinace ulnirni a distalni smycky, ktera obklopuje maly vir.

Leva koncetina je tvofena tfemi paprsky, v postaxidlni (ulndrni) oblasti je pfitomen pouze jeden
paprsek, dlouhy Siroky prst, s vyraznymi ohybovymi ryhami. Mezi palcem a ukazovakem je téZ vyrazna
ohybovi ryha.V oblasti palce je pfitomna radidlni smycka, v oblasti ukazovaku ulnirni smycka, v oblasti
maliku mala distalni smycka. Axidlni triradius je v zakladni pozici. Kazdy z tif prst ma pfitomen trira-
dius, v centralni oblasti dlan€ je pfitomen nadpocetny triradius.

Obr. 7a, b. Zastoupeni prstovych vzort na I. - V. prstu

Prava ruka: LW II. Lr III. chybi IV. Lu V. Lu

Leva ruka: 1 Lu II'TL III a IV chybi VW
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SUMMARY

The last International Classification of Constitutional Disorders of Bone was published
in 1998. Since then rapid advances have been made in identifying the molecular changes
responsible for defined conditions and new disorders are constantly being delineated. For
these reasons a further update on the classification is appropriate. It has been expended to
not only the osteochondrodysplasias (33 groups) but also genetically determined dysostoses

(3 groups).

Key words: osteochondrodysplasia; dysostosis; gene

INTRODUCTION

The International Working Group on
the Classification of Constitutional Disor-
ders of Bone met in Oxford on September
4th and 5th 2001 to update the last classifi-
cation, which had been drawn up in Los
Angeles in 1997 (Table I). While this latest
classification remains a combination of
morphological and molecular groupings it
is anticipated that two parallel but interact-
ing classifications will evolve: one clinical,
identifying accepted terminology or nosol-
ogy, and the other molecular, to help fur-
ther understand the pathogenesis of indi-
vidual disorders.

The major change in. the classification
has been the addition of genetically deter-

mined dysostoses to the skeletal dysplasias
or osteochondrodysplasias. This is because
in clinical practice these two groups over-
lap. Dysostoses may be defined as skeletal
malformations occurring singly or in com-
bination:The dysostoses are static and their
malformations occur during blastogenesis
(the first eight weeks of embryonic life).
This is in contrast to the skeletal dysplasias,
which often present after this stage, have a
more general skeletal involvement and con-
tinue to evolve as a result of active gene
involvement throughout life. Only those
dysostoses, which have an identified chro-
mosomal locus have been included. They
have been divided into three groups: those
with predominant cranial and facial
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involvement, those with predominant axial
involvement, and those with predominant
involvement of the extremities. The first
group includes in particular the various
craniosynostoses occurring as a result of
FGFR mutations. The second group
includes the various vertebral segmentation
defect disorders, and the third, the ectro-
dactylys and Fanconi syndrome groups.The
brachydactylys were included in the 1997
classification in Group 17, the acromelic
and acromesomelic dysplasias, and now
remain in the acromelic dysplasia group,
although they could logically move into the
dysostosis classification.

A few of the more major changes to the
skeletal dysplasia classification will be iden-
tified.

1. SADDAN - severe achondroplasia,
developmental delay and acanthosis nigri-
cans has been included in the achondropla-
sia group.

2.The severe spondylodysplastic group
has deleted the San Diego type of lethal
platyspondylic dysplasia, which has been
identified as the same as thanatophoric dys-
plasia type I. The group has been expanded
to include opsismodysplasia and spondylo-
metaphyseal dysplasia type Sedaghatian
and is a collection of morphologically simi-
lar disorders.

UVOD

V zari 2001 se setkala v Oxfordu (UK)
International Working Group on the Classifi-
cation of Constitutional Disorders of Bone,
aby aktualizovala dosud platnou klasifikaci
z 1. 1997, pfijatou v Los Angeles (USA). Navrh
z této komise byl publikovan v r. 2002 (D).
Vzhledem k tomu, Ze tato problematika se
objevuje casto i na strinkidch Pohybového

astroji (2, 3), kde byla nediavno publikoviana
rozsahla studie k této problematice, je infor-
mace o zménach, jeZ byly pfijaty, pro ¢tenire
naseho casopisu aktudlni. Ke zménam doslo
predevsim proto, Ze rapidné pokrocily snahy
o identifikaci molekularnich zmén, jeZ nesou
odpovédnost za urcity typ poruchy, ale také
proto, Ze byly definovany nékteré zcela nové
jednotky. Roz$ifena byla nejen skupina
osteochondrodysplazii (na 33 skupin), ale
také geneticky determinovanych dysostoz (3
skupiny). Komise pracuje v niZze uvedené
sestave.

Sestava komise: Peter Beighton, Kapské
Mésto, Jihoafricka Unie; Clair Francomano,
Bethesda, USA; Andreas Giedion, Curych,
§V}’Icarsko; Christine Hall, Londyn, UK;
Judith Hall, Vancouver, Kanada; Vlilliam Hor-
ton,Portland, USA; Ilkka Kaitila, Helsinky,
Finsko; Debbies Krakow, Los Angeles, USA;
Ralph Lachman, Los Angeles, USA; Martine
Le Merrier, Pafiz, Francie; Geert Mortier,
Gent, Belgie; Stephan Mundlos, Berlin,
Némecko;Andrew Poznanski, Chicago, USA,;
David Rimoin, Los Angeles, USA; Ravi Savari-
rayan,Australie; David Sillence, Sydneyl, Aus-
tralie; Jurgen Spranger, Mainz, Némecko;
Andrea Superti-Furga, Curych, Svycarsko;
Sheila Unger, Kanada; John Vashbrook,
Londyn, UK; Matt Warman, Cleveland, USA;
William Wilcox, Los Angeles, USA; Robin
Winter, Londyn, UK.

PredloZena Cerstva klasifikace je kombi-
naci morfologickych a molekuliarnich se-
skupeni; predpoklada se, Ze se vytvofi dvé
propojené Kklasifikace: jedna bude klinicka,
identifikujici pfijatou terminologii
a nosologii; dalsi pak molekulirni, kterd by
dale pomihala v pochopeni patogenezy
jednotlivych poruch (tab. D).

Vétsi zménou ve stavajici klasifikaci je
pfipojeni geneticky definovanych poruch
typu dysostéz ke kostnim dysplaziim ci
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osteochondrodysplaziim. Je tomu tak

proto,Ze v klinické praxi se tyto dvé skupiny

prekryvaji. Dysostézy lze definovat jako
kostni malformace, objevujici se solitarn¢,
nebo v kombinaci. Dysostozy jsou statické

a jejich malformace se objevuji v dobé blas-

togenezy (prvych 8 tydnti embryonilniho

zZivota). To je rozdil proti kostnim dysplaz-

iim, které se casto objevuji po tomto

obdobi, postihuji vétsi kosterni oddily gen-

eralizované a maji tendenci se vyvijet

v dalsim zZivoté jako nasledek aktivniho

genetického vlivu. Zarazeny byly jen ony

dysostozy, které maji identifikovany chro-
mozomalni locus. Rozdé€leny byly do tii
skupin: na ty, které postihuji pfevazné lebku

a oblicej, jiné, s pfevaziné axialnim

postiZenim a  dalsi, s  pfevainé

koncetinovym postiZzenim. Prva skupina
zahrnuje predevSim rtizné kraniosynostozy,
které jsou nasledek mutaci FGFR. Druha
skupina zahrnuje razné vady pitefni seg-
mentace a treti skupiny ektrodaktylie a Fan-
coniho syndromu. Brachydaktylie byly

v Klasifikaci z r. 1997 zaclenény do skupiny

17 mezi akromelické a akromezomelické

dysplazie; nyni zlstivaji ve skupiné

akromelické dysplazie, ackoliv by se logicky
mohly pfesunout do klasifikace dysostoz.
Uvedeny jsou nékteré vétsi zmény

v Kklasifikaci kostnich dysplazii:

(1) SADDAN (severe achondroplasia
developmental delay and acanthosis
nigricans) je syndrom vazné achon-
droplazie, opozdéného vyvoje a acan-
thosis nigricans; byl zafazen do
skupiny achondroplazie.

(2) Skupinu tézké spondylodysplazie opusti-
la letdlni platyspondylicka dysplazie
typu San Diego, u niZ se ukazalo, Ze je
thanatoforickou dysplazii typ 1. Naproti
tomu byla skupina rozSifena o opsis-
modysplazii a spondylometafyzarni dys-

plazii typu Sedaghatian a stala se
skupinou morfologicky podobnych vad.

(4 Typ I a III dysplazie s kratkymi Zebry,
jak se ukdzalo, jsou riiznym zakoncenim
téZe poruchy. Pfidina sem byla tho-
rakolaryngopelvicka dysplazie Barnes.

(6) Do skupiny diastrofické dysplazie byl
zafazen autosomilné recesivni typ
mnohocetné epifyzarni dysplazie.

(10) Nékolik nové vymezenych poruch bylo
zaclenéno do skupiny spondy-
loepimetafyzarni dysplazie. Jde o SEMD
Handigodu typ, SMD s mnohocetnymi
dislokacemi (Hall), SEMD Pakistansky
typ a anauxetickou dysplazii.

(11) Rodinni dysplazie kycli (Beukes) byla
zaclenéno do skupiny mnohocetné
epifyzarni dysplazie a pseudoachon-
droplazie.

(12) Ve skupiné chondrodysplasia punctata
byl brachytelefalangicky typ ztotoznén
s X-vizanym recesivnim typem Zell-
weger a vyfazen z ni byl koagulacni
defekt, zavisly na vitaminu K, protoze
oba nejsou osteochondrodysplaziemi.
Zaclenéna byla naopak CHILD -
redukéni koncetinova ichtiéza a HEM
(Greenbergova dysplazie) a skvrnitd
sdaplled” diafyzarni dyslazie (oznaco-
vana téZ jako ,vyZrana moly“) které
nich chondrodysplazii s fragmentaci
kosti.

(16) Do mezomelické skupiny byly
zaclenény typy Kantaputra, Verloes
a Savarirayan.
dvé. Novou skupinou 17 jsou
akromelické dysplazie a skupinou 18
akromezomelicka dysplazie.

(23) Skupina dysplazii s nizkou novoroze-
neckou vahou a Stihlymi kostmi nyni
zahrnuje mikrocefalickou osteodys-
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plastickou dysplazii (Saul-Wilson)
a syndrom 3M.

(24) Zarazeny byly dva nové subtypy osteo-
genesis imperfecta; typ V, charakterizova-
ny luxacemi hlavicky radia a tvorbou
hyperplastického svalku a typ VI, defino-
vany podle odliSnosti kostni histologie.

(29) Formulovana byla nova skupina kran-
iotubularnich prstnich poruch, kterda
zahrnuje frontometafyzarni dysplazii,
osteodysplastii Melnick-Needles,
pfedcasnou osteodysplastii (Ter Haar)
a oto-palato-digitalni syndromy typ
plazii s fragmentaci kosti byla rozdéle-
na mezi skupinu chondrodysplasia
punctata a skupinu novorozeneckych
tézkych osteosklerotickych dysplazii.

(32) Ze skupiny osteolyz byly vyfazeny typy
Francois, Whyte-Hemmingway a Giacci.

(33) Do skupiny patelarni dysplazie bylo
pfidano nékolik novych typu. Celkem
bylo takto formulovino 33 skupin,
spolu se tfemi skupinami dysostoz.
Sdéleni autorky neobsahuje blizsi
popis novych, nebo odlisné pojatych
jednotek, toliko seznam nejnovéjsich
publikaci, které se ke zménénym
skupindm vztahuji a jejichZ definice se
vesmés opira o molekularni poznatky.
Jsou uvedeny pod zahlavim jed-
notlivych skupin (4).
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Obrazové logo z obdlky casopisu

RTG obraz dolnich koncetin a lebky tfimési¢niho kojence s osteogenesis imperfekta
(1L typ dle Sillence), RTG bederni pitefe v bo¢né projekci téhoZ pacienta ve véku 6 let.
Angulace dlouhych kosti dolnich koncetin po frakturach v perinatilnim obdobi, wormian-
ské kuistky (ossa suturarum) lebky, bikonkavni tvar bedernich obratla.
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Tabulka 1:Aktualizovana klasifikace kostnich poruch
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UCINNOST KOLAGENNICH PEPTIDU
VS. DICLOFENAC U KOSTNI FORMY
OSEOARTHRITIDY

EFFICACY OF COLLAGEN PEPTIDES
VS. DICLOFENACUM NATRICUM IN BONE FORM
OSTEOARTHRITIS

ADAM M., HULEJOVA H., ,PACEK J.

Institute of Rheumatology, Prague, Czechia

SUMMARY

Objective: The clinical efficacy of pharmaceutical grade of collagen hydrolysate (PCH)
on osteoarthritic troubles was compared with that of the nonsteroidal antiinflammatory
drug diclofenac (DC) in a short term clinical study in patients with bone form of hip and/or
knee joint osteoarthritis (OA) (III. or IV. grade according to Kellgren and Lawrence, 1957).

Methods: This is a double-blind, randomized, parallel group study. 46 patients were
recruited into three groups. From those the trial finished 44 subjects, patients received all
the substances in sachets for three months: 15 patients 10 g PCH/day, 13 patients 75 mg
DC/day and 16 patients 10 g PCH and 75 mg DC together in one sachet/day. Clinical effica-
cy was evaluated by assesing the Lequesne Index, spontaneous and on load pains observed
(using 3 point ordinal scale).

Results: Lequesne Index decreased in all the three treatments already after one month
therapy with far greater down regulation observed in the DCF group (to 29.74 % of the base-
line). In the PCH group the Index dropped down to 66.42 % of baseline. In both the PCH
groups Index improved defititely during the trial. The Index in the follow-up examination
(visit 5) increased for the DCF monotreatment and reached values close to the baseline
(16.31 versus 15.31). Patients treated with PCH only exhibited the therapeutic effect later
on in time but it lasted at least for up 3 month after the treatment was withdrawn. Patients
treated with DCF showed prompt and plain reduction of clinical symptoms, which never-
theless reappeared when treatment was withdrawn. Subjects with PCH consumpted parac-
etamol exceptional only, those treated with DCF did not used it at all. Urinary pyridinolines
and bone alkaline phosphatase did not exhibit any recognizable trends. At the end of the
threemonth treatment phase, the chondrex score showed a definite improvement in PCH

group.
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Conclusions: PCH was effective in short term treatment, its effect started later on than
that of DCF and this benefit lasted for a long period after its administration was withdrawn

Key words: bone form osteoarthritis, pharmaceutical grade collagen hydrolysate,
diclofenac, urinary pyridinoline, chondrex, bone alkaline phosphatase

INTRODUCTION

In the last decades interest is paid to
nutritional supplements (Nutraceuticals)
especially to hydrolyzed collagen, both as
symptomatic relieving agents, and agents
which may have a specific effect on
osteoarthritis pathophysiology and patho-
logic structural changes. The prospective
study of Promislow et al. (2002) supports
the possibility of a positive role for dietary
animal protein in the skeletal health.
Hydrolyzed gelatine derivatives, which are
manufactured from bovine or porcine hide
or bones, have been used over many cen-
turies and are generally, recognized as safe
food products. Pharmaceutical grade with
collagen hydrolysate (PCH) is a soluble
powder obtained using an enzymatic diges-
tion a food approved enzyme. The average
molecular mass ranges from 500 to 6000.

Clinical studies of these derivatives
showed efficacious symptomatic effect in
osteoarthritis (Adam, 1991, Moskowitz,
2000). No side effects were observed previ-
ously (Adam, 1991, Adam et al., 1996, Adam
et al., 1998). Acute, subacute, teratogenic and
mutagenic testing of gelatin hydrolysates did
not revealed any health risk.

Oesser et al. (1999) using radioactively
labelled collagen peptides showed their
passing through gastrointestinal wall. Fur-
ther radioactivity in skin attained its peak
value 12 hours after the administration of
the 14C-labeled collagen hydrolysate. Carti-
lage accummulated 14C radioactivity much
slower - peak value was reached after 48

hours and this niveau of radioactivity was
still present after 96 hours.

The purpose of this study was to assess
the effectiveness of PCH on reducing joint
pain and stiffness, and improving function-
al ability of the knee and/or the hip joints in
those suffering from bone form of
osteoarthritis (BOA) over a three months
treatment and to compare it with the effect
of diclofenac.

STUDY DESIGN

A 13-week randomized, propective,
double blindtolerability 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) exhibiting knee
and/or hip pains and OA bone form (BOA)
(Kellgren-Lawrence radiologic severity,
grade 3 or 4) of hip and/or knee (femoro-tib-
ial) joints were enrolled in this study.

Exclusion criteria: Patients suffering
from neoplasia, peptic gastroduodenal
ulcer, bone metabolic diseases and/or other
metabolic diseases, secondary OA of any
kind, inflammatory joint disease, intraartic-
ular corticosteroids in the preceding six
months, genu valgum or varum exceeding
80 and any SYSADOA administration in the
preceding 6 months, were excluded. Only
two drop-outs (both on DCF) occurred dur-
ing the study, but from other causes than
because of side effects, pain increasing, inef-
ficacy, and/or compliance.
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Demographic and baseline character-
istics (Tabs. 1 and 2): An evaluation of the
demographic data upon entry showed only
negligible differences under studied groups.
Patients groups are comparable with re-
spect to demographic characteristics and
also with respect to disease characteristics
except for a slight under representation of
patients with gonarthrosis in PCH group
and an overrepresentation of patients with
more than 12 month of previous therapy in
DCF group (Tab. 3).

Treatment efficacy assessment: The
efficacy of treatment was evaluated accord-
ing to the functional status of the patients
in their daily lives using n algofunctional
Lequesne Index in the three point scale
(none, moderate, severe) (Lequesne et al.,
1987) as well as by specialized laboratory
tests - urinary pyridinoline (UPD) and
deoxypyridinoline (UDPD), serum bone
alkaline phosphatase (BAP), serum chon-
drex. It occurred at screening, baseline
(visit 1), at weeks 4 (visit 2), 8 (visit 3), 12
(visit 4), followed by assessments at week
20 (visit 5) representing post-treatment fol-
low-up and according to specialised bio-
chemical tests. Pyridinoline (UPD) and
deoxypyridinoline (UDPD) were deter-
mined in the fasting urine by HPLC (Spacek
et al., 1997), serum bone alkaline phos-
phatase (BAP) by ELISA, and the levels of
serum chondrex (YLK 40) (both by Kkits
from Metra, CA, USA) also by ELISA. In some
patients also serum level of TNFa, Il-1a, I1-8.

Medication: Patients were randomly allo-
cated to either pharmaceutical collagen
hydrolysate (PCH) (10g a day) - 15 patients,
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 con-
taining either from the three tested medica-
tions daily for 12 months and followed by an
eight week post-treatment washout.
Efficacy assessment occurred at screen-
ing (baseline visit 1), at weeks 4 (visit 2), 8,
12 (visit 4), followed by assessments at
week 24 (visit 5) representing post-treat-
ment follow-up. The efficacy of treatment
was evaluated according to the functional
status of the patients in their daily lives
using Lequesne's Index (LD) in the three
point scale (none, moderate, intense) and
according to specialized biochemical tests.
Pyridinoline (UPD) and deoxypyridino-
line (UDPD) were measured in the fasting
urine by HPLC, bone alkaline phosphatase
(BAP) in serum by ELISA, and serum levels
of chondrex (YLK 40) also by ELISA.
Specialised biochemical test: both the
pyridinolines were determined in fasting
urine after hydrolysis and microgranular
cellulose CC31 prefractionation and fluo-
rescence detection after strong action
HPLC (Spacek et al.,, 1997). Serum bone
alkaline and chondrex were measured
using specific antibodies (Metra, CA, USA)
by ELISA.
Paracetamol consumption: During the
16 months study patients were allowed to
take paracetamol as rescue medication.
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

There was an evident difference in early
effect (visit 2) between DFC and PCH
groups according to Lequesne Index (LD in

POHYBOVE USTROJI, ro¢nik 9, 2002, &. 3+4 63



favour of DCE which decreased to 29.74 %
of the baseline value, while main value of
PCH group decreased after one month
treatment to 65,2 % only (Fig. 1). After two
months treatment (visit 3) differences in
Lequesne Index under all three groups
were minimal (Fig. 1). At visit 5 (8 weeks
after therapy withdraw) the scores
increased in the DFC group, while a further
continuous decrease was observed in the
PHC group as well as in the group of com-
bined therapy (DCH+PCH). In both the
PCH groups LI scores improved definitely
during the trial, until the follow-up exami-
nation the scores mostly increased again for
the DCF monotreatment group (visit 5) it
even reached values close to those
obtained prestudy (16.31 versus 15.31).
Laboratory markers showed a fairly
large spread of results under patients and
therefore there were no clearly recogniz-
able trends for changes (Tab. 4). Neverthe-
less in some patients the outcome values
decrease of was substantial: UPD outcome
values decreased during 12 weeks PCH or
PCH+DCF treatment in 6 patients. When
patients were treated with DCF only in two
of them the decrease was greater - from
139.0 nmol/creat mmol to 28.2 and from
68.4 to 19.0 (Fig. 2). There was a marginal
tendency for an increase in BAP during the
treatment periods. Only in some patients
slight upregulation of BAP values was
observed (Fig. 3). At the treatment with-
draw (visit 4), the chondrex average values
showed a definite improvement for both
PCH groups but not for DCF (Fig. 4).
According to the doctor's evaluation
the poorest effect was observed at week 12
with PCH (Tab. 5). On the other hand
patients evaluated the combined treatment
(PCD+DCF) as the best (Tab. 6).

DISCUSSION

Big advantage of PCH treatment is its
very good tolerability in contrast to DCF or
other NSAID, especially at the gastrointesti-
nal level. According to our experience on
many patients with postmenopausal osteo-
porosis treated with PCH this substance is
not causing any gastrointestinal troubles
(Adam et al., 199X, Adam et al., submitted
for publication). This is certainly an advan-
tage of PCH to NSAID, which are causing
peptic ulcers as potent inhibitors of pro-
teosynthesis. The risk factors for progres-
sion are different from those for OA initia-
tion as shown recently by Copper et al,,
1997) and most mild OA does not progress
to severe joint damage. It cannot be exclud-
ed that some immune processes play an
important role especially in the etiopatho-
genesis of coxarthrosis, as there is a sub-
group of OA patients with high serum lev-
els of collagen type I, II, III antibodies
resembling those in rheumatoid patients
(Novotna and Adam, 1986). As mentioned
earlier factors involved in the progression
of OA are proinflammatory cytokines,
among these a pivotal role play IL-1a and
TNF a (Van de Loo et al., 1995), which are
sythesized as inactive precursors and must
be therefore activated before being
released extra cell compartment. The inhi-
bition of Il-1a and TNF 4 may be an attrac-
tive therapeutic target. The published
results of UPD as well as of chondrex show
that PCH is effective in decreasing some
proteolytic activities

The effect of chondroitin sulfate pub-
lished by Morreale et al. (1996) was similar
to that presented in this paper with PCH.
Both the substances diminished patients
troubles connected with OA. The effect of
PCH like to that of chondroitin sulfate sim-
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ilarly appeared later on but lasted up to two
months after the end of treatment. Con-
trariwise DCF caused prompt and plain
reduction of clinical symptoms, which reap-
peared after its withdrawn.

According to the Lequesne Index all
three kinds of treatment applied sup-
pressed troubles in BOA patients. Bone
injury in this disease is characterized simi-
larly like in RA by formation of collagen
type III (Adam et al.,, 1980, Adam, Deyl
1983). In such a newly formed tissue activ-
ity of metaloproteinases is upregulated,
what is reflected by an increased urinary
excretion of pyridinolines - crosslinks of
bone and cartilage collagen. Evaluating
UPD, UDPD, and BAP as well as chondrex
values it should be kept in mind of what
processes they are markers. Both the uri-
nary pyridinolines reflect bone and carti-
lage breakdown as they are hardly present
in other tissues. The evident downregula-
tion of serum chondrex levels in treatment
with PCH suggest its inhibitory action upon
breakdown components of joint compart-
ment (Harvey et al., 1998), as pyridinoline
excretion was unchanged by treatment, it
means that mainly metabolic pathways of
soft joint tissues were inhibited by PCH, On
the other hand BAP, which has tendency for
an increase in some patients during treat-
ment, is supposed to be a marker of bone
formation (Van Straalen et al., 1991).

Treatment of OA with PCH is effective
and moreover it is harmless for chondro-
cytes. Becvar et al. (1988) showed an
inhibitory effect of phenylbutazone and
naproxen on chondrocytes and fibroblasts
proliferation, which was blocked by addi-
tion of glycosaminoglycan-peptides com-
plexes to the culture medium. Similarly
according to our results collagen peptides
also posses such a counteraction to DCF on

cell proliferation and turnover, therefore
combination of DCF with PCH in the thera-
py of OA may have some advantage.
Conclusions: According to the present-
ed results PCH may be classified as
SYSADOA (symptomatic slow-acting drugs
for the treatment of OA) (Lequesne et al.,
1994). Nowaday good evidence is available
that SYSADOA are valuable for OA treat-
ment. No substantial adverse event PCH was
assessed as related to the study medication.
The presented results showed that treat-
ment of OA with PCH is effective and safe.
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MEZIOBRATLOVE IMPLANTATY II
INTERVERTEBRAL IMPLANTS II

SOCHOR M., TICHY P.

Institute of Human Biomechanics, Prague, Czechia

SUMMARY

Sochor M, Tichy P. Intervertebral implants. The project aimed at designing implants
to substitute currently used titanium cages that, being very rigid, can penetrate into the ver-
tebral body, and thus unfavourably influence the healing process, which can result up to
a revision operation. The implant development was focused to design a structure behaving
better from the mechanical standpoint where modern materials play a basic role: the car-
bon-carbon composite [Sochor M et al. Simulation of spinal segment loading with applica-
tion of cages, Pohybové ustroji, 9, 2002, 1 + 2, s. 50 - 69] and the PolyEtherEtherKeton
(PEEK) polymer. FEM computational models, simulating the lumbar segment mechanics
(including L4 and L5, nucleus pulposus, anulus fibrosus, ligg. interspinalia, intertransverzalia,
flava,longitudinale anterior and longitudinale posterior,and processi articulares sup. et inf.),
were developed to compare the response of implants made of different materials
(Ti6A14V alloy, C/C composite, and PEEK). The results obtained from this mathematical sim-
ulation show a substantial reduction of the stress distribution in the bone tissue of the ver-
tebral bodies caused by a lower rigidity and anatomical shapes of the implants designed
while the implant supporting role were maintained.

Keywords: Biomechanics, Lumbar Spine, Implants, Degenerative Disc Disease, FEM
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1. OVOD

Bolest v oblasti bederni patefe je jednim
z nejcastéjsich bolestivych syndromt viibec.
Tento syndrom je obecné oznacovan jako
bolest zad, ve svété je pak nejcastéji uZzivana
zkratka LBP (Low Back Pain). Syndromem
bolestivych zad trpi znacna cast takzvané
moderni spolecnosti. Studie prokazaly, ze
cela jedna tfetina dotazanych bez ohledu na
rasu, etnickou pfislusnost, barvu pleti,
pohlavi, zaméstnani ¢i kterykoliv jiny znak
trpi bolestmi v oblasti dolni bederni patefe
¢ i
L-S prechodu. V soucasné dobé neni znima
efektivni metoda prevence bolestivych stavii
bederni patefe. Znac¢né niklady vynaloZené
na lécbu pfimo spojenou s LBP dokonce
pfimély pojistovny v USA k vypracovani pre-
ventivné-rehabilitacniho programu Back
School. Tento cileny pétitydenni kurz mél
byt zikladem prevence syndromu bolesti
zad. Vysledky vSak ukazaly, Ze ani takovyto
program nedokdze odvratit recidivy
bolestivych stavi bederni patere.

Nezanedbatelnym faktorem ovliviu-
jicim stav a kondici bederni patefe je vék.
Podobné jako u jinych casti lidského skele-
tu dochazi i u bederni patere s pfibyvajicim
vékem k degenerativnim zménam. Tyto
zmény jsou béZnym a obecnym projevem
starnuti organismu. Degenerace v oblasti
bederni pdtefe se projevuji ztritou
pruZnosti a stability meziobratlovych spo-
jeni. Organizmus na tyto zmény reaguje
tvorbou novych opérnych struktur tak, aby
kompenzoval ztritu stability osového
skeletu. Tento proces sim o sobé nemai
hranice, jeho progrese je vSak velmi ostfe
omezend okolim, resp. okolnimi tkanémi.
Hypertrofie pojivovych tkini (pfedevsim
kosti a kloubnich pouzder) patefe pos-
tupuje na ukor prostoru pro nervovou

tkan, ¢imz dochazi k jejimu utlaku,
ovlivnéni motorickych a senzitivnich
funkci a k bolestivym projeviim.

Jednim z nejcastéjsich operativnich pos-
tuptl pfi lécbé onemocnéni bederni patefe
je fuze nestabilniho hybného segmentu.
Cilem faze je stabilizace instabilniho seg-
mentu, ktery je pricinou bolestivych stavil
nebo dokonce invalidizace pacienta. Stabi-
lizace spocivd ve vytvofeni pevného
kosténého spojeni (osteosyntéze) mezi
sousednimi obratlovymi tély. Ukolem oper-
ace je uvolnéni prostoru pro nervovou tkan
a vytvoreni vhodnych podminek k ostosyn-
téze obratlovych tél. Pii téchto operacich
se pouZivaji meziobratlové implantaty
spole¢né s rtznymi systémy vnitini fixace.
Meziobratlové implantaty slouzi k docasné-
mu vymezeni prostoru po resekovaném
(odstranéném) disku. Tento prostor je pos-
tupné zaplnovin nové vytvorenou kostni
tkani, ktera postupné vytvoii pevné mezio-
bratlové spojeni. Vnitini fixace je vlastné
urc¢ita  obdoba dlahovani klasickych
zlomenin dlouhych kosti, spocivajici ve
vytvofeni paralelni, z¢asti nosné konstrukce.

Fuze hybného segmentu je velmi cas-
tou, a v nékterych pfipadech i jedinou moz-
nou lécbou chorob zpusobenych degenera-
tivnimi zménami. Prvni operace tohoto typu
byla provedena jiz v roce 1956. Pivodné
byly misto implantitti pouzity Kkortikalni,
autologni transplantity z femuru pacienta.
Pozdéji se zacaly pouZivat meziobratlové
implantaty razného provedeni, vétSinou
vyrobené z chirurgické oceli, nebo slitiny
titanu. Implantity z titanu se pouZzivaji
dodnes prakticky na vSech pracovistich
v CR, kde je praktikovina spindlni chirurgie.
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2. MOTIVACE

Cilem nasi prace bylo navrhnout implan-
taty pouZzitelné ke standardni operativni
1é¢bé degenerativnich onemocnéni bederni
patefe. V soucasnosti pouZivané titanové
implantity jsou velmi rigidni a stavaji se pfi-
pady, kdy dochézi k zabofeni implantitu do
téla obratle, coz md nepfiznivy vliv na sys-
tém vnitini fixace.V tomto pfipad¢ prestava
implantat plnit svou opérnou funkci a vesk-
eré zatizeni segmentu patefe se prenese na
fixatory. Jsou popsany pripady, kdy doslo po
penetraci  téla  obratle implantitem
k poruSeni vnitini fixace a musela nisle-
dovat dal3i revizni operace.Tyto pfipady nej-
sou casté, ale predstavuji dalsi naklady na
1écbu a znacnou zatéz pro jiz tak dost trau-
matizovaného pacienta. Vyvoj implantitt
byl zaméfen na niavrh konstrukce, kterd by
méla byt z mechanického hlediska vhodné;jsi
neZ v soucasnosti pouZivané implantity ze
slitiny Ti6Al4V. Pro nivrh a konstrukci
implantata byl vybran uhlikovy C/C kom-
pozit [viz. Pohybové tustroji X/2003] a poly-
mer PolyEtherEtherKeton (PEEK). Vzhledem
k tomu, Ze v fadé pfipadil neexistuje alterna-
tivni zptsob 1€¢by, 1ze predpoklidat zijem
ze strany lékaiti o implantity s vhodnéj$imi
mechanickymi  vlastnostmi.  NavrZené
implantity by mély snizit riziko penetraci

\}

Obr. 1: Varianty PLIF implantata - CAD modely

™

obratlovych tél a naslednych nutnych reop-
eraci. Primarnim cilem prace tedy bylo
sniZzeni komplexni tuhosti implantitu pfi
zachovani jeho opérné funkce.

3. NAVRH

V prubéhu feSeni projektu byla vytvofe-
na fada vypoctovych modelti implantata.
Jako vstup do celé problematiky poslouZily
vypocty titanového PLIF implantitu poste-
riorniho typu firmy MEDIN. Prvotni vysled-
ky ukazaly zna¢nou pevnostni rezervu
v konstrukci implantiath a poukdzaly na
jejich nedostatky spojené s distribuci
tuhosti. Znac¢na pozornost byla vénovana
analyzam implantaitG na bazi kompozitu
uhlik/uhlik. Cenné informace z téchto
analyz nasledné pomohly pfi navrhu kon-
strukce novych implantatd na bazi poly-
meru PEEK. Postupné byly vypracovany tfi
varianty posteriornich PLIF implantatt,
které respektuji anatomicky tvar endplate
obratlovych tél (obr. 1).

Jde o dvé varianty Kklasickych Kkleci,
umoZiujicich umisténi kostniho Stépu do
vnitfniho prostoru implantitu, a jedna vari-
anta implantitu typu RAMP, dovolujici min-
imdlni rozsah laminektomie pfi jejich
zavadéni. Konstrukéni navrhy prosly MKP
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analyzou k ovéfeni jejich pevnosti a inter-
akce s kostni tkani obratlu. Cely kon-
struk¢ni navrh prosel itera¢nim procesem,
kdy byly nejdfive analyzovany zakladni
tvary implantatd, nasledovala jejich Gprava
spocivajici v odlehceni konstrukce,
upravena konstrukce byla opét analyzovana
z hlediska pevnosti a interakce s kosti.

4. RESENI
Biomechanika bederniho segmentu

Nasim cilem nebyla realizace vlastnich
nikladnych experimentli vedoucich ke
zjiSténi kinematiky a silovych ucinkt, ale
vytvofeni  biomechanického  modelu
funk¢éniho meziobratlového spojeni za
pomoci metody konecnych prvki. MKP
model funk¢niho segmentu slouzi k simu-
laci zatizeni fyziologického segmentu
a k verifikaci jeho kinematiky. Na téma bio-
mechaniky bederni patefe byla publikova-
na fada studii a je moZno fici, Ze pohy-
blivost a silové ucinky v oblasti bederni
patefe jsou pomérné dobfe zmapovany. Jis-
tou nevyhodou vétsiny publikaci je urcita
izolovanost zkoumanych problému. Valna
vétSina praci se zabyva bud pouze kine-

matikou segmentu, nebo naopak pouze roz-

borem silovych ucinku. Publikaci, které by

fesily komplexni  kinematicko-silové

choviani segmentu, je pomérné mailo.

Pomérné kvalitni jsou priace popisujici kine-

matiku v zavislosti na vnéj$im zatiZeni post

mortem (posmrtné) odebranych segmentt

patere. Z fyziologického hlediska se na seg-

mentu patefe hodnoti ¢tyfi zakladni slozky

obecné prostorového pohybu:

® Flexe - extenze (ventralni flexe -
dorzalni flexe), odpovidajici vnéj$im
projevum pfedklon - zaklon,

® Lateroflexe, odpovidajici vnéjSimu pro-
jevu uklonu,

® Rotace - casto se u bederniho useku
zanedbava a

® Komprese - Ccisté stlaceni interverte-
bralniho disku.

Hodnoty posunu a natoceni funkc¢niho
segmentu je zvykem vztahovat k urcitym
oblastem (rozsahim). Je vypracovana
metodika testovacich Kkritérii pro spinalni
implantaty, obsahujici doporuceni
k testovani in vitro. Tato metodika definuje
terminologii, funk¢ni segment, testovany
vzorek, soufadné systémy, primirni sméry
zatézovani, okrajové podminky zkousky, neu-
tralni zonu, elastickou zo6nu, rozsah pohybu,

guide

(b) weight

(a) weight

qguide position

is adjustable

(d) weight

Obr. 2: In-vitro testovani pohyblivosti bederniho segmentu pfi jeho zatiZeni axidlni silou - varianty

superpozice axidlniho predtizeni podle (1)
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Obr. 3: Ukdzka z publikované prace na téma: Pohyblivost funk¢éniho segmentu bederni patefe pfi

zatiZeni axialni, kompresni silou (1)

tuhosti jednotlivych z6n, disipovanou
energii, instabilitu, atd. Zminéna metodika je
s drobnymi odchylkami pouZita u fady pub-
likovanych praci zabyvajicich se pohy-
blivosti bederni pitefe. VéEtSina publikaci
bohuzel nedokumentuje popisované experi-
menty do té miry, aby z nich bylo mozno
ziskat relevantni data o zivislosti kinematiky
segmentu na silovych ucincich, kterymi byly
vzorky zatéZovany. Z dostupnych publikaci
, 2, 3, 4, 5, 6) byla vybrina data pouzitel-
nia pro formulaci okrajovych podminek
a verifikaci vysledkia MKP modelu.

Velmi kvalitni praci na téma pohy-
blivosti hybného segmentu je publikace
(D). Autori popsali chovani segmentu pfi
flexi, extenzi a lateroflexi jak pfi zatiZeni
¢istymi momenty, tak pfi zatiZzeni momenty,
na které bylo superponovino kompresni
predtiZeni. Resitelé méli k dispozici celkem
6 segmentt (1-L1/L5, 3-L2/L3, 1-L3/L4
a 1-L4/L5). Rozsah pohybu (ROM) byl
zvolen #5 Nm pro vSechny mérené pohyby.
Predtizeni 400 N bylo aplikovino celkem
¢tyfmi zpusoby (viz Obr. 2 a obr. 3)

Dokumentovany jsou uhly nato¢eni seg-
mentu v zavislosti na aplikovaném zatéZu-
jicim momentu, arteficidlni (pfidavné) mo-
menty od predtizeni 400 N v zavislosti na

aplikovaném momentu a velikosti pfi¢nych

(smykovych) slozek predtizeni opét v zavis-
losti na zat€Zujicim momentu.

Tato prace je podle naSeho nazoru jed-
nou z nejkvalitnéjSich v oboru bio-
mechaniky bederni patefe vibec. Zplsob
provedeni experimentu, jeho vyhodnoceni
a publikace dokumentovanych vysledkt
svéd¢i o znacné erudici feSitel v oblasti
biomechaniky patefe. Publikace byla pro
svou komplexnost pouZita jako primarni
zdroj pfi zavadéni okrajovych podminek
a verifikace kinematiky MKP modelu fyzio-
logickych bedernich segmentt.

MKP model fyziologického spojeni
bederniho segmentu L4-15

Cilem MKP modelu ,fyziologického*
meziobratlového spojeni segmentu L4-L5
je popis mechaniky segmentu, zavislosti
jeho kinematiky na zatiZeni a ovéfeni okra-
jovych podminek, které budou pouzity pri
analyzach stabilizovanych segmentt. Pred-
stava o vyznamu fyziologického modelu
segmentu by se dala formulovat nasle-
dovné: Pokud se podaii dostate¢né presné
namodelovat disk, meziobratlové klouby
a segment spojujici ligamenta, bude mozno
na zakladé znamé kinematiky segmentu
odecist reakce ve vazbiach kinematicky
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zatizeného modelu. Ziskané reakce mély
poskytnout jasnou predstavu o spektru
zatizeni, které se muze v segmentu vyskyto-
vat. Casem vznikla fada modeltl, jejichZ
analyza a vysledky ukdzaly zna¢nou citlivost
metry ovliviiujicimi feSeni jsou materidlové
definice mékkych tkdni meziobratlového
spojeni. Anatomie segmentu (7, 8, 9) dava
predstavu o komplikovanosti popisu
a spolecné s nedostatkem kvalitnich pod-
kladti nutnych ke korektnimu materialové-
mu popisu je kazdy MKP model meziobrat-
lového spojeni pfedem zatizen chybou ve
své definici. Spole¢né s neuvéfitelnou vari-
abilitou tvaru, kinematiky, patologickych
vlivli atd. je prakticky nemozné sestavit
nenapadnutelny matematicky model.

Postupné byly vytvofeny dva v mater-
idlové definici odlisné modely funkéniho
meziobratlového spojeni na bederni patefi.
Prvnim je materialové Cisté linedarni model,
ve kterém byl vazivovy prstenec modelovin
jako kompozitni struktura sloZzena z 12-ti
vrstev s odliSnou orientaci a ligamenta jako
NO COMPRESSION elastické nosniky.
Z dtvodu hyperelasticity kolagenu jako vyz-
namné slozky vazivovych struktur vznikl
model s nelinedrni definici pomoci SPRING
elementu, které popisuji kolagenni kompo-
nenty vazu a vazivového prstence. Po
porovnani vysledkti obou modelu se jako
kvalitn€jsi ukazal materidlové nelinearni
model, protoZe 1épe vystihuje chovani seg-
mentu v oblasti neutralni zony (NZ). Velké
deformace v oblasti NZ maji diky geomet-
rické nelinearité znac¢ny vliv na vyslednou
kinematiku v elastické zoné (EZ) a tedy
i v celém rozsahu pohybu (ROM).

Model sestiva ze dvou bedernich obratli
L4 a L5, jadra (nucleus pulposus), které je
modelované jako uzaviena dutina, vazivového
prstence (anulus fibrosus), ligg. interspinalia,

intertransversalia, flava, longitudinale anterior
a longitudinale posterior a kloubnich
pouzder mezi kloubnimi vybézky (processi
articulares sup. et inf.). Ligamenta jsou mode-
lovana jako smiSené (lineirni + nelinedrni)
elastické skupiny konektorovych SPRINGA
elementt. Ligamenta tvorici vazivova spojeni
na patefi jsou tvofena kolagenni, nelinedrni
slozkou (kolagenem) a elastickou, linearni
slozkou (elastinem). Tyto slozky jsou zas-
toupeny v kazdé vazivové skupiné hybného
segmentu v rizném poméru. Tento pomér
zpusobuje pomérné specifické chovani
kazdého z anatomicky popisovanych vazu.
Pomér elastinu a kolagenu je rizny nejen
u jednotlivych subjekti, ale méni se i v ramci
vazu. Tyto rozdily jsou sice znamy, ale v béZné
dostupné literatufe se konkrétni hodnoty
neuvidéji. Poméry kolagenu a elastinu ve
spindlnich vazech uvadi literatura (7) jako
konstantni hodnoty. Vazivova spojeni hyb-
ného segmentu jsou modelovina pomoci
zdvojenych SPRINGA elementd. Mezi piis-
luSnymi uzly je definovana vzdy dvojice
konektor SPRINGA elementtl, z nichZ jeden
reprezentuje kolagenni a druhy elastickou
slozku vazu. Z publikovanych kfivek napéti-
deformace kolagennich vliken (10, 11) lze
stanovit zavislosti sila-deformace, nutné
k definici nelinearnich SPRINGA elementu,
které byly pouzity k popisu kolagenni slozky
vazivovych skupin modelu hybného segmen-
tu bederni patere.
Vazivovy prstenec (anulus fibrosus) ses-
tava ze dvou zakladnich komponent:
® Zakladni hmota je izotropni lin. ela-
stické kontinuum s modulem pruznosti
E = 9,5 MPa a Poissonovou konstantou
w = 0,35 podle (12).
® Kolagenni vlakna v lamelach pfedstavu-
ji konektorové elementy s nelineirni
odezvou na deformaci. Zavislost F-¢
konektor elementli byla stanovena na
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zakladé publikovanych zavislosti o-¢
kolagennich vliken, viz (10, 12).

Jadro (nucleus pulposus) je modelovan
jako kavita vyplnénd nestlacitelnou tekuti-
nou. Kavitu tvorfi Hydrostatic fluid elemen-
ty F3D4 s aktivnimi stupni volnosti: uy, uy,
ug. Stény kavity tvofené témito elementy
jsou pro ,tekutinu“ neprostupné, takze
objem kavity zastiva konstantni. Pfiblizné
uprostied dutiny je referencni uzel s jed-
inym stupném volnosti, kterym je tlak
uvnitf kavity. Referenc¢ni uzel je také
pouzivan k vypoctu objemu kavity.

Kloubni chrupavku meziobratlovych
kloubtli na proc. art. sup. et inf. reprezen-
tuji 3D elementy C3D8H s tloustkou
0,5 - 0,75 mm. Material kloubni chrupavky
je linearné elasticky E = 23,8 MPa, u = 0,42
viz (13).

Kontaktni pary mezi plochami kloub-
nich chrupavek definuji skloubeni drob-
nych meziobratlovych kloubt. Interakce je
definovana pomoci konec¢nych posuvl
(finite sliding) mezi dvéma deformovatelny-
mi plochami bez tfeni. Reologie kloubt
popisuje urcitou velmi malou hodnotu

tfeni mezi kloubnimi plochami, ale vzhle-
dem k tomu, do jaké miry muZe pfipadna
te¢na slozka ovlivnit feSeni, je definice tfeni
naprosto bezvyznamna.

Kostni tkan obratll je modelovina jako
linearné elastické ortotropni kontinuum.
RozloZeni materidlovych konstant se snazi
respektovat distribuci hustoty spongiosni
kostni tkdné obratlovych tél, ktera roste
smérem od centra ke krajni subchondralni
vrstvé. Tenkou vrstvu kompakty reprezen-
tuji vnéjsi elementy obratlli se specifickymi
materidlovymi parametry.

Testovani nelinearniho modelu probéh-
lo na tloze ¢isté komprese. Cista komprese
byla realizovana silou F2 = -5 kN plisobici
na centralni uzel horniho endplate obratle
L4. K prvotnimu ovéfeni modelu poslouzila
data ze zavislosti kompresni sila-vertikalni
posuv obratle z (11). Publikace uvadi zavis-
losti F2 - U2 pro segment L2/L3 a jako
pramér ze segmentt Th12 - L4 v rozsahu
vertikdlnich posuva U2 =0 - 1,5 [mm].

Z porovnani zavislosti F2 - U2 viz Obr.
[4] je zfejmé, ze MKP model segmentu
L4-L5 ma ponékud vétsi kompresni tuhost
neZz experimentilné méfené segmenty
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—0— Brown et al [1957], L2113
4000 ——
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Obr. 4: Komprese nelinedarniho modelu segmentu L4-L5, porovnani s vysledky experimentt podle (11)
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Obr. 5: Flexe segmentu L4-L5 pfi zatizeni kompresni silou F2 = -400 N a Cistym flekéni momentem

Flexe

i —e—Flexe typ | -

—O0—Flexe lyp HFEMNL.
— & —Flaxe typ IV
— & —Flexe typ V-FEM-NL.
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Aplikovany moment M, [Nm]

M; =5 Nm v konfiguracich Type I a Type IV v souladu s (1)

vys$sich etazi. Obecné€ je znimo, Ze segmen-
ty niz$ich etazi maji vy$8i kompresni tuhost.
Vzhledem k pomérné uspokojivé shodé
vysledki matematického MKP modelu
s experimenty podle (11) bylo pfikro¢eno
k samotnému testovani okrajovych pod-
minek a ovérovani kinematiky podle (1).
Ulohy se snazi simulovat experimenty
dokumentujici chovini segmentu pfi ven-
tralni, resp. dorzalni flexi a loateroflexi za
soucasného pusobeni axidlniho predtiZzeni
v ruznych konfiguracich.

Vysledky nelinearniho MKP modelu
jsou uspokojivé. Nelinearni model vykazuje
celkové vétsi tuhost v celém rozsahu pohy-
bu (ROM) neZ post mortem méfené seg-
menty. Celkové vy$si tuhost je generovana
predevsim v oblasti neutrilni zony (NZ),
jejiz tuhost (NZS) je vétsi nez u cadaver
vzorkll. Vysledky v oblasti elastické zony
(EZ) jsou srovnatelné se zkuSebnimi vzorky
a rozdily tuhosti elastické zony (EZS) mezi
modelem a vzorkem nejsou dramatické.
Nelinearni model splnil svij dkol, kterym
bylo nalezeni spektra okrajovych podminek
pro analyzy segmentd stabilizovanych
pomoci PLIF implantitd a komponent
vnitini fixace.

MKP analyza PLIF implantata
z polymeru PEEK

Vyvoj implantiti z polymeru PEEK byl
zahdjen paralelné s probihajicim vyvojem
implantdti na bazi kompozitu uhlik/uhlik.
C/C kompozit se totiZ ukizal z mechanického
hlediska jako nepfili§ vhodny materidl pro
uvazovanou aplikaci. Materidlové vlastnosti
polymeru jsou blizké materidlovym vlastnos-
tem kostni tkin¢ subchondrilni vrstvy end-
plate obratlovych tél. Srovnatelné moduly
pruznosti pfispivaji k minimalizaci kontakt-
nich tlakud a koncentraci napéti v oblasti kon-
taktu implantatu s kostni tkani. Z klinické
praxe vyplyva, Ze mechanicka stranka inter-
akce implantatu s obratli ma vyznamny vliv
na uspésnost celé 1écby z hlediska pooper-
acni stability segmentu. Implantaty tedy
nebyly testoviany izolované. K jejich
ovéfovani byly pouZity modely popisujici
cely stabilizovany segment v poopera¢nim
stadiu 1écby vcetné elementu vnitfni fixace.
Vsechny modely sestivaji z obratli L4-L5,
paru implantata rtizné konstrukce a paru ele-
mentl vnitfni fixace (stabiliza¢ni tyce, resp.
dlahy pfipojené pedikularnimi Srouby

k bazim pfi¢nych vybézki).
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Obr. 6: Pfiklad MKP modelu stabilizace segmentu L4-L5 s parem posteriornich (PLIF) implantata typu
CAGE z polymeru PEEK, detail sité implantatu

Mechanické vlastnosti kostni tkiné
obratlt jsou definovany shodné s modelem
fyziologického segmentu vcetné jejich dis-
tribuce, kterd respektuje hustotu spongiosni
kosti. Pon¢kud detailnéji je modelovina sub-
chondrilni vrstva endplate obratlového téla
v oblasti kontaktu s implantitem. Mater-
ialovy model popisujici polymerni implanti-
ty je uvazovan jako linearné elasticky s mod-
ulem E = 3800 MPa, u = 0,4 a pevnosti
v tlaku Rj;; = 100 MPa. Komponenty vnitni
fixace jsou modelovany pomoci struk-
turnich elementt typu BEAM s kruhovym
prufezem, materialové vlastnosti
E = 1,14e5 MPa a u = 0,33 odpovidaji slitiné
Ti6AlI4V standardné pouzivané pro tyto
ucely. Jako reprezentativni zatiZeni byla
z analyzovaného spektra vybrina kombinace
axialni komprese F, = -5 kN a lateroflexe
Mz =10 Nm. Lateralni flekéni moment byl
vybran proto, Ze systém vnitfni fixace je na
lateroflexi citlivéjsi nez na flexi ¢i extenzi.
Tento fakt prokazaly testovaci vypocCty seg-
mentu. Zatizeni modelu je realizovano stejné

jako zatizeni ,fyziologickych“ modelt seg-
mentu L4-L5.

Timto zpusobem byly analyzovany
celkem tfi typy implantata z polymeru PEEK,
standardné pouZzivané implantity ze slitiny
Ti6Al4V z produkce firmy MEDIN a.s.
a implantity na bazi C/C kompozitu (viz
Pohybové ustroji, 9/2002, ¢. 1-2,s. 50 - 69).
Tato rozsihla studie dovolila pfimé porovniani
v soucasnosti pouzivanych implantata ze
slitiny titanu nové vyvijenych implantita jak
z C/C kompozitu, tak z polymeru PEEK.

Pro vyhodnoceni vSech modelovanych
pfipada faze meziobratlového segmentu
L4-L5 byly zvoleny geometrické a struk-
turni parametry. Z geometrickych para-
metru je zajimavy objem a kontaktni plocha
implantatu. Z hlediska pevnosti implantatu,
resp. mozného poskozeni endplate obratli
jsou dulezité hodnoty napéti v implan-
tatech, resp. kostni tkani obratla.

Objem implantitu by mél byt co nej-
mensi. Cilem faze je kosténé spojeni soused-
nich obratlovych tél a objem implantitt
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Obr. 7: Stav napjatosti v obratlich stabilizovaného segmentu L4-L5 a PLIF implantatech typu

CAGE - ORED> maximum 25 MPa

zmenSuje prostor pro novotvofenou kostni
tkan. Z tohoto hlediska je bezkonkurencné
um ovsem nema podle vyjadreni 1ékait velk-
ou vahu a v predikci uspésnosti faze nijak
nefiguruje. Kritérium vyplyva z logiky véci
a bylo zafazeno v zdjmu komplexnosti
a aplnosti hodnoceni.

Velikost  kontaktni plochy muze
poslouzit jako voditko k o¢ekdavanému kon-
taktnimu tlaku podle p = F/s a néktefi
chirurgové posuzuji implantaty i z tohoto
hlediska. Je zajimavé, Ze velikost kontaktni
plochy nema pfimou vazbu na hodnotu
prumérného kontaktniho tlaku (viz Tab. 1).

V hodnotach primérnych kontaktnich
tlaki jsou implantaty z polymeru PEEK
prakticky rovnocenné. Nejlépe dopadl PLIF
implantat klasické koncepce, nisledovian
implantaitem typu RAMP a modifikovanym
PLIF implantitem. Za nimi se znacnym
odstupem implantat MEDIN. Nejhure vSak
dopadl implantat typu RAMP z C-C kom-
pozitu.

Pevnost implantatu je nutnym Kritériem
pro hodnoceni samostatného implantatu.
Pii posuzovani pevnosti implantiti jsme
vychazeli z predpokladu, Ze u vSech mode-
lovanych pripadua doslo lokdlné
k prekroceni stanovené pevnosti kostni

Objem implantatu | Kontaktni plocha | Pr0m{im” kontaktni tlak
[mm3] [mm?] [MPa]
RAMP 1925,61 179,006 10,0860
PLIF 1640,57 144,852 9,7275
Modif. PLIF 1624,89 133,153 10,8607
C-C RAMP 1563,29 130,378 24,5586
Ti6AlI4V-C-C 2350,47 228,722
MEDIN 1037,37 142,813 15,2650

Tab. 1: Porovnini geometrickych parametra a prumérného kontaktniho tlaku implantattt z PEEKu,
implantatu MEDIN ze slitiny Ti6GAI4V a implantiatu C-C typu RAMP

76 LOCOMOTOR SYSTEM vol. 9,2002, No. 3+4



Implantat Endplate Kontakt
Typ implantitu |Ogeq. (HMH) | Ops [MPa] | Ogeq. (HMH) | Opz [MPa] CPRESS [MPa]
RAMP 56,36 -60,70 38,79 -37,77 34,01
PLIF 81,10 -82,19 34,69 -33,66 34,44
Modif. PLIF 82,03 -86,01 38,16 -36,52 27,57
MEDIN 441,8 -340,2 69,17 -65,24 104,6
C-C RAMP 673,8 -419,2 60,06 -39,04 170,6

Tab. 2: Porovnani maximalnich hodnot ORed- HMH), Op3 4 maximalnich kontaktnich tlak( v implan-

tatech a endplate obratlovych tél

tkdn¢ endplate obratle Ry, (kosti) = 25 MPa,
tedy i k probofeni implantitu, a $pickové
hodnoty napéti v kosti i implantitech jsou
tim padem fiktivni. Podle tohoto predpok-
ladu je napéti v implantatech vyssi, nezZ je
schopna generovat interakce mezi implan-
tatem a kosti. Pokud tedy maxima fiktivnich
hodnot napéti v implantatech nepfekroci
mez kluzu, resp. pevnost materiilu, budou
,skute¢na“ maxima odpovidajici okamziku
probofeni jeSté mensi. Krom C-C implan-
tati nedoSlo u modelovanych pfipada
k prekroceni meze pevnosti, resp. meze
kluzu materialu, a nehrozi tedy prekroceni
jejich pevnosti. Otizkou zustiva zadefi-
novani bezpec¢nosti konstrukce. Samotna
hodnota meze pevnosti kosti byla stanovena
extrapolaci zavislosti pevnost-hustota kostni
tkan€ pro hustotu n = 1500 kg/ma. Hustotu
kostni tkané endplate obratli neznime
a pouze ji odhadujeme z hustoty vapniku.
Ziskat hodnotu maximilniho napéti
v implantatech pro dimenzovani z interpo-
lace S$pickovych hodnot napéti v kostni
tkani je jeSté nepresnéjsi, protoze Spickové
napéti v oblastech koncentraci zivisi na
kvalité (hustoté) MKP sit€. Asi nejkorekt-
noty napéti v implantatu, které odpovidaji
zatiZzeni modelu silou F» = -5 kN a lateral-
nim flekénim momentem Mz = 10 Nm.
Zustavame tak na strané bezpecnosti vzhle-

dem k prekroc¢eni meze pevnosti kostni
tkané.

Z hlediska pevnosti kompozitni
C-C implantat typu CAGE nevyhovél v hod-
notach normalového napéti v lamin€ 055, 3.
hlavniho napéti op3 a interlaminarni smykové
pevnost ILSS. Z ostatnich implantata dopadl
z hlediska bezpecnosti nejhufe modifikovany
PLIF implantat typu CAGE z polymeru PEEK
s bezpec¢nosti k = 1,63. Berme v tvahu, Ze
jsme pfi stanovovani bezpecnosti byli na
strané bezpecnosti pouZitim fiktivnich hod-
not napéti za mezi pevnosti kosti i stanovenim
pomérné optimistické meze pevnosti kosti
Ry, (kosti) = 25 MPa.

Maximdlni hodnoty napéti ORegq-
(HMH), Op3 2 kontaktnich tlakti CPRESS
v MKP modelech fizi segmentu L4-L5
uvadi Tab. 2.

Poslednim parametrem hodnoceni vlivu
implantatu na fazi segmentu jsou silové
ucinky v tyc¢ich vnitfni fixace. Vnitini silové
acinky v tyc¢ich vnitini fixace byly stanove-
ny jako priamér z hodnot v uzlech tyce.
Rozdily hodnot v uzlech jedné tyCe nebyly
vétsi nez 0,5 %. VSechny modely simuluji
pfipad idedlniho dosednuti implantitu na
endplate obratlového téla. Tato fiktivni situ-
ace nebere v uvahu unikatni tvar kazdého
obratle, mozné nedolehnuti kontaktu, speci-
fickou konfiguraci vnitini fixace (kazda
operace je unikat) a dotazeni spojovaciho
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elementu mezi pedikulirnim Sroubem
a ty¢i fixace. Skute¢né tyce a elementy
vnitfni fixace se dimenzuji na trvalou
anavovou pevnost v ohybu. Amplituda
mijivého ohybového momentu pro trvalou
pevnost se uvadi v rozsahu 8-10 Nm
[MOSS, SOCON]. Maxima ohybového
momentu v ty¢ich vnitini fixace MKP mod-
eltt dosahuji 460 Nmm. Vnitfni fixace MKP
modell je tedy zatéZovana pfiblizn¢ 1/20
hodnoty Mo, na kterou by méla byt dimen-
zovana. To je zplsobeno jiz zminénou ide-
alizaci modelu.

Maximalni ohybové momenty se vysky-
tuji v levych tycich. Maximalni ohybovy
moment v levé ty¢i vnitini fixace
M, = 460 Nmm se vyskytuje v modelu
s implantaty typu RAMP. Nejmensi hodnota
M,, = 320 Nmm piislusi modelu s implanta-
ty MEDIN ze slitiny Ti6A14V. Hodnoty ohy-
bovych momentt v ty¢ich modeli s PEEK
implantaty jsou pfiblizné stejné. Je ziejmé,
Ze ohybovy moment M, = 460 Nmm
nemiiZe ohrozit fixa¢ni ty¢ dimenzovanou
na 8-10 Nm.

Maximalni tlakova zatiZeni se vyskytuji
také v levych tycich. Maximalni zatizeni
levé tyce silou Fy = -92,4 N bylo nalezeno
v modelu stabilizace s implantity typu
RAMP z polymeru PEEK. Nejmensi hodnota
Fy = -306,6 N piislusi modelu s implantity
MEDIN ze slitiny TiGAI4V. Tlakova zatizeni
ty¢i v modelech s implantaty z polymeru
PEEK maji zhruba stejnou uroven. Je op¢t
zfejmé, Ze tlakova sila F) = -92,4 N nemiiZe
ohrozit titanovou ty¢ o pruméru 5 mm ani
pfi soucasném pusobeni ohybového mo-
mentu M, = 460 Nmm.

5. ZAVER

Cilem této prace bylo navrhnout takovy
implantat, ktery sniZi riziko jeho penetrace
do obratlového téla. Snahou bylo minimali-
zovat napéti v oblasti interakce implantatu
s kostni tkiani. Ke sniZeni rizika penetraci
a napéti v kosti obratlovych tél byly zvoleny
nasledujici pfistupy:

1. Vybér materidlu, ktery se svym mod-
ulem pruznosti pfibliZi modulu kostni
tkiné obratlid. Jako z mechanického
hlediska pfiznivy byl vybran PolyEther-
EtherKeton (PEEK) v tzv. Cisté formé
s modulem pruznosti E = 3800 MPa.

2. Tvar implantatu respektujici anatomii
obratlového té€la (viz obr. 1). Implantaty
maji konkavni kontaktni povrch, ktery
zajisti distribuci kontaktniho tlaku lépe
nez povrch rovny.

3. Presun interakce implantatu s obratlem
do oblasti s vétsi pevnosti kostni tkané
(viz obr. 1). Pevnost kostni tkané
obratl koresponduje s jeji hustotou.
Hustota kostni tkidn€ roste smérem od
stfedu k okraji obratlovych tél.

Na zikladé téchto predpokladi byly
navrZzeny tfi typy PLIF (Posterior Lumbar
Interbody Fusion) implantatti z polymeru
PEEK:

1. Klasickd , klec“, umoziujici umisténi
kostniho $tépu do vnitfniho prostoru
implantatu (PLIF implantat typu CAGE).

2. Modifikovana varianta klasické  klece“
pro PLIF (Modifikovany PLIF implantat
typu CAGE).

3. Implantat typu RAMP, minimalizujici
rozsah laminektomie nutné k jeho zave-
deni.

Porovnani vysledka MKP analyz
navrzenych implantata s implantiatem firmy

78 LOCOMOTOR SYSTEM vol. 9,2002, No. 3+4



MEDIN, pouzivanym ke standardni 1é¢bé,
ukazalo prokazatelné snizeni napéti v kost-
ni tkdani obratlovych tél pfi pouziti poly-
meru PEEK. Distribuce napéti v oblasti
interakce implantitu z polymeru PEEK
s kosti je hladsi, v kostni tkani nejsou
vyraznéj$i koncentrace napéti a okraje
implantitu nezpusobuji nartist gradientl
nap€ti v polich napjatosti. Koncentrace
napé€ti jsou hlavni pfi¢inou poruSeni kosti
a penetrace obratlového téla implantitem
s velkou tuhosti. Anatomicky tvar
navrzenych  implantitt  je  dalSim
prispévkem ke snizeni napéti v kostni tkani
bezprostredné po operaci, kdy se dostane
kost do kontaktu s implantaitem na vétsi
plose nez v pfipadé rovné kontaktni plochy.
Prohnuti implantatt laterdlnim smérem
zveétsi potencidlni kontaktni plochu, coz se
pochopitelné projevi sniZenim tlaku na
kontaktni ploSe, a navic se interakce pre-
nese do oblasti s vy$8i pevnosti kostni
tkané.

Strukturni analyza faze s PLIF implanta-
ty z PolyEtherEtherKetonu potvrdila sniZzeni
rizika penetrace obratlovych tél témito
implantaty. NavrZené implantity maji
v budoucnu $anci najit uplatnéni ve stan-
dardni 1é¢b€ degenerativnich onemocnéni
bederni patefe a napomoci ke sniZeni
poctu nutnych reoperaci segmentu po sel-
hani stabilizace.
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PUVODNI PRACE e ORIGINAL PAPER

NOMOGRAMY PRO URCOVANI TIBIOFEMORALNIHO
UHLU

NOMOGRAMS FOR DEFINITION OF TIBIOFEMORAL
ANGLE

CULIK J.D, MARIK 1.2

D Ustav biomedicinského inzenyrstvi, Ceské vysoké uceni technické, Praha
2) Ambulantni centrum pro vady pohybového aparitu pfi Katedre antropologie
a genetiky ¢lovéka, PfF UK, Praha

SOUHRN

V klinické praxi pii diagnostice a zejména 1é¢eni valgosity nebo varosity dolnich koncetin
u d€ti je tfeba urcovat tibiofemorilni (T - F) thel. Klinické méfeniT - F thlu pomoci ru¢niho
goniometru u stojiciho nebo leziciho pacienta je zatiZzeno signifikantni chybou. Proto autofi
na zakladé zkuSenosti s 1écenim deformit dolnich koncetin nové vyvinutymi ortézami s ohy-
bovym predpétim, kdy bylo nutné verifikovat ucinnost korekce a vysledky léceni hodnocenim
T - F ahlu, vypracovali vlastni metodu méfeni. Metoda je zaloZena na méfeni definovanych
svislych a vodorovnych vzdilenosti (pomoci pdasové miry, ¢tvereckovaného rastru
a pelvimetru) na stojicim ditéti a na matematickych vzorcich, podle kterych byly sestaveny
nomogramy (viz strana 145). Komparaci fyziologickych a patologickych T - F Gihld, zméfenych
na RTG snimcich DK zhotovenych ve stoje u déti rizného véku a pohlavi a odvozenim
T - F ahlt z nomogramu byla ovéfena dostate¢nd presnost této metody ke stanoveni fyzio-
logického i patologického T - F tihlu rostouciho ditéte pro klinickou praxi. Pfesnéjsi vysled-
ky lze vypocitat podle uvedenych vzorct. Souciasti prace jsou nomogramy a navod jak urcit
T - F thel dosazenim definovanych antropometrickych parametrti zméfenych na DK ditéte.
Jedna se o zméfeni svislé vzdalenosti mezi velkym trochanterem femuru a kolenem a svislé
vzdilenosti od kolena ke kotniku. Dale se zméfi vodorovné vzdalenosti mezi pravym a levym
velkym trochanterem, distance mezi stiedy kolen a stfedy kotnikd. Metoda je vhodna pro
rychlé odvozeni T - F tihlu bez pouziti rentgenu.

Klic¢ova slova: tibiofemoralni dhel, varosita a valgosita dolnich koncetin, nomogramy
pro urceni tibiofemoralniho thlu
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SUMMARY

It is necessary by a children valgosity and varosity treatment to measure the tibia - femur
(T - F) angle at time of each examination. The clinical measurement of T - F angle with help
a hand goniometric instrument on staying or laying patient is not concurrency. Because it
was necessary to verified effect of result of treatment and correction of T - F angle, the
authors developed a new method of T - F angle measurement according to theirs experi-
ences of the limb deformities treatment by new developed bending pre-stressing limb
orthoses.The method is based on measurement of the vertical and horizontal displacements
on staying child (with help measuring instrument, square raster and pelvimeter) and math-
ematical formulas and diagrams composed according to the developed formulas. The suffi-
cient occurrence of the method for determination of physiologic and pathologicT - F angle
of growth children for clinical praxis was checked by a compare of T - F angles measured
on X-rays of limbs of staying children (of various age and sex) and determination of T -
F angles with help the developed diagrams. The more precise results can be calculated from
developed formulas. The diagrams, measured distances on child limbs and using direction
are included at the article end. They are measured vertical distances between femur great
trochanters and knees and between knees and ankles, horizontal distances between right
and left great trochanters and between centres of knees and centres of ankles. The method
is useful for quick determination of T - F angles without using X-ray.

Keywords: tibia - femur angle, varosity and valgosity of limbs, diagram for tibia - femur
angle determination.

UVOD mésict do 3 let) deformity kolennich kloubt
(9 — Salenius a Vankka 1975). Morley (8 —
1957) u skupiny déti ve véku 3 - 3,5 roku
zjistil intermaleolirni (IM) vzdilenost vice
nez 2,5 cm v 74 %. IM vzdalenost 5 cm a vice
byla u 22 % déti. Podle naSich zkuSenosti IM
vzdalenost do 6 cm u sediciho ¢i leziciho
tfiletého ditéte povazujeme za normalni
a neni indikaci k zavedeni ortotického léceni

Soucisti klinického vySetieni ditéte orto-
pedem c¢i specialistou v ortopedické protet-
ice je urcovani osy dolnich koncetin ve fron-
talni roviné. Klinické méreni
tibiofemoralniho (T - F) uhlu pomoci
ru¢niho goniometru u stojictho nebo
lezictho pacienta je zatiZeno signifikantni

chybou (3 — Ilahi et al. 2001). Snimkovani
dolnich koncetin rentgenem za tucelem
stanoveniT - F thlu je indikovino s ohledem
na zasady radiac¢ni hygieny jen u déti s bio-
mechanicky vyznamnymi abnormalitami DK,
asymetrickymi deformitami a jednostrannym
zkratem a u pfipadi s podezfenim na kostni
dysplazii ¢i metabolickou osteopatii.

V détstvi jsou dobfe znamé fyziologické
varosni (do 1 roku Zivota) a valgosni (od 18

(6 — Maiik et al. 2002). U vice neZ 95 % pii-
padt dojde k spontanni korekci osy dolnich
koncetin do 6 nebo 7 let, kdy tibiofemorilni
dhel je okolo 6° (9 — Salenius a Vankka
1975). VEtsi valgozita, ¢asto spojend s nad-
vahou, kloubni hypermobilitou nebo kostni-
mi abnormalitami (metabolické osteopatie,
kostni dysplazie), vyZaduje konzervativni
(ortotické) nékdy i operacni 1éCeni. Genua
valga predskolnibo véku mohou pretrvivat
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(nedojde k spontinni korekci) nebo se val-
gosni deformita objevi az v obdobi prepu-
bertalniho ristového spurtu (u déti starSich
10 let). Tyto valgosni deformity u dospiva-
Jicich se spontinné nekoriguji a vyzaduji
operacni léceni. Metodou volby je medidlni
epifyzeodéza tibie a femuru, kterd se nema
provadét pfed 11 rokem kostniho véku
u divek a 12 rokem u chlapcu (10 — Zuege et
al. 1979). Vywojovd genua vara, kde varosni
angulace je v distiln{ tfetin€ tibie, se pozoru-
ji v 18 mésicich véku. Zpravidla se spontan-
né koriguji do 4 nebo 5 let. Horsi progndza
byva u varosnich deformit, kde se rentgeno-
logicky prokaze delsi fibula a proximalni
metafyzo-diafyzarni angulace vétsi nez

11° (5 — Levine a Drennan 1982). Persistujici
vyvojova genua vara jsou indikovina k la-
teralni epifyzeodéze v oblasti kolenniho

Obr. 1: Valgosita DK: vlevo dité bez ortézy, vpravo korekce ortézou.

kloubu ve véku 11 nebo 12 let. Pfesné
nacasovani (timing) medidlni nebo lateralni
epifyzeodézy lze provést jen na zakladé
opakovaného hodnoceni kostniho véku
metodou podle Tannera-Whitehouse a ruas-
tové dynamiky zkuSenym  klinickym
antropologem (pozn. autora).

Indikace pro 1é¢eni valgosity nebo varo-
sity dolnich koncetin u déti je zaloZena na
urceni velikosti T - F ahlu. Stejné tak ucin-
nost léceni ortézami s vysokym ohybovym
pfedpétim je hodnocena méfenim
T - F ahlu (pred aplikaci ortézy a v prubéhu
léceni) na RTG snimcich zhotovenych ve
stoje. Postupna korekce kostnich deformit
korek¢nimi ortézami je mozna v dusledku
viskoelastickych vlastnosti kosti a ristovych
chrupavek v obdobi ristu na zikladé
znamych mechanismu funk¢ni adaptace

13 9
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kosti. Pfitom v oblasti kolennich kloubt se
v obdobi rastu uplatiiuje predevsim Hiiter-
-Volkmanniiv zakon (3. mechanismus kostni
remodelace podle Hefta 4 — 1990). Podle
Hiiterova-Volkmannova zidkona ruastova
epifyza tvoii kostni tkan ve sméru axialniho
tlaku - zvySeni tlaku omezuje rust, odleh-
ceni rastové ploténky rust urychluje. Pfi
excentrickém zatiZzeni (vyslednice tlaku
a metafyza téz pfirGsta klinovité, ploténka
neroste ve sméru vétsiho tlakového napéti
a tim se zmenS$uje patologicky T - F uhel.

Na obr. 1 je dité s valgositou v oblasti
kolennich kloubti a ovlivnéni deformity
nastavitelnym ohybovym pfedpétim ortézy.
V pribéhu intermitentniho ortotického
léCeni ditéte s valgositou nebo varositou
dolnich koncetin je nutné sledovat zmény
T - F dhlu. ProtoZze léCeni trva razné
dlouhou dobu (1 rok az nékolik let), neni
podle zasad radia¢ni hygieny pfipustné
pouzivat opakované snimkovani dolnich
koncetin rentgenem k stanoveni ucinnosti
ortéz a prubchu léceni.

Cilem priace bylo vypracovat a ovéfit
dostate¢né presnou a snadnou metodu
urcovani T - F uhlu, kterd bude pouZitelna
v ordinaci lékare pro diagnostiku varosity ¢i
valgosity DK a pro hodnoceni vysledki
léceni. Soucasti prace bylo i urcit velikost
T - F ahlu u déti rizného véku a pohlavi
v nasi populaci.

Metodika a vysledky
1. Tibiofemoralni dhel

V Ambulantnim centru pro vady pohy-
bového aparitu v Praze byla provedena
méfeni T - F Ghlu na rentgenovych snim-
cich zhotovenych ve stoje v predozadni
projekci u skupiny 21 déti (11 divek
a 10 chlapct) ve véku 3 - 18 let. Jednalo se
o déti s jednostrannou valgosni ¢i varosni
deformitou nebo jednostrannym vrozenym
¢i ziskanym zkratem. Na zdkladé rentgeno-
logicky prokdzaného normalniho (fyziolo-
gického) obrazu koncetiny bylo méfeni
provedeno na jedné (u 14 déti) nebo obou
DK (u 7 détD). Stredem diafyzy femuru
a tibie byla vedena pfimka (pfimky se pro-
tinaji v oblasti kolenniho kloubu)
a uhlomérem se méfil dopliikkovy thel,
ktery ma hodnotu + nebo -. Na obr. 2. je
graficky zobrazena zjiSténa zavislost T -
F ahlu na véku ditéte. Jak ukazuje graf byl
T - F uhel zdravého ditéte v praméru 5° az
8. Nebyla zjisténa vyrazna zivislost velikosti
T - F uhlu na véku ditéte, pouze mirné
zmenSeni Uhlu s rostoucim vékem.
V predskolnim véku byl T - F dhel nevy-
znamné€ vEtsi u divek. Hodnota mensi nez
4° svédd¢i pro varositu. Hodnota vétsi nez
8’ je povazovana za valgositu kolenniho
kloubu.

20

15 ®
°
<10 —$ Py '3 s ¢
- 5 ~——e — 2

. ¢ o
0 T T T
0 5 10 15 20

Obr. 2: Tibiofemoralni Ghel v zavislosti na véku ditéte.
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2. Vypocty podle vzorcu

Chceme-li posoudit stav valgosity nebo
varosity, pak na stojicim ditéti méfime
pomoci c¢tvereckovaného rastru (1 cmz)
a pasové miry svislou vzdilenost /; mezi
trochanterem a stfedem kolena a svislou
vzdalenost [/, mezi stfedy kolennich
a hlezennich kloubu. Dile pelvimetrem
méfime vodorovné vzdilenosti a mezi
trochantery, b mezi stfedy kolen a ¢ mezi
stfedy kotnikti (viz obr. 3). Na pacientovi
cernym fixem oznacime pod kuzi hmatné
zevni okraje velkych trochanteru, stfedy
kolen znacime v drovni apexu ¢ésky, stiedy
hlezennich kloubli vyznac¢ime na spojnici
medidlné¢ a laterdlné¢ prominujiciho
vnitiniho a zevniho kotniku. Na obr. 3a jsou
schematicky vyznaceny méfené body na dol-
nich koncetinich (DK). Obr. 3b ukazuje
vyznaceni bodu na ditéti, stojicim pred
¢tvereckovanym rastrem (1 cmz).

Podle obr. 1 je ziejmé, Ze silovym
pusobenim ortéz se T - F tuhel znacné
zmens$i. Nasledujici postup muzeme apliko-
vat jak pro dité bez ortéz, tak pfi nasazenych
ortézach. Dité postavime do polohy s dolni-
mi koncetinami co moZna nejvice u sebe.
Podle antropologického méreni vzdalenost
os femuru v misté trochantert je 0,865 vzda-
lenosti a mezi trochantery.

Podle obr. 3a lze odvodit vzorec pro
thel a1 osy femuru od svislice
0,865a-b

211
a pro uhel a, osy tibie od svislice
c-b
20
Slouc¢enim vzorcu dostaneme T - F thel a

0,865a-b + arctg c-b

2 20

oy = arctg

ap = arctg

o= oy + 0y = arctg

@

Ve vzorcich je oznaceno
[ tibiofemoralni thel ditéte s val-
gositou resp. varositou

01,0 . uhel femuru resp. tibie od svislice

Iy svisla vzdilenost mezi stfedem
kolenniho kloubu
a trochanterem stojiciho ditéte

L ... svisla vzdalenost mezi stfedy
hlezennich a kolennich klouba

a ..... vodorovna vzdalenost mezi
trochantery

b ... vzdalenost mezi stfedy kolennich
kloubu

C . vzdilenost mezi stfedy hlezen-

nich kloubt

3. OVERENI VYPOCTENEHO
T — F UHLU

Na stejnych rentgenovych snimcich
zhotovenych ve stoje v predozadni projekci
u skupiny 21 déti (11 divek a 10 chlapc)
ve véku 3 - 18 let, na kterych byl zméfen
T - F ahel, byly méfeny i hodnoty 4, b, ¢, I1,
I> a vypocteny hodnoty T - F uhlu pro ob¢
DK podle vzorce (1).

Pro pfipad, kdy dit€é mélo nestejné
dlouhé femury ci tibie nebo asymetrickou
valgositu ¢i varositu kolennich kloub, bylo
postupoviano tak, jako kdyby existovala pro
kazdou z koncetin za medidlni rovinou
zrcadlové stejnd koncetina, tzn. Ze byly
méfeny hodnoty na obou dolnich koncet-
inach a vodorovné vzdalenosti pouze k me-
didlni roviné. Chyba vypoctenéhoT - F thlu
oproti zméfenému uhlu na RTG snimku
u fyziologickych i patologickych stavi (val-
gosnich ¢i varosnich deformit) byla itmérna
pouze nepfesnosti méfeni a nebyla
pozorovana Zadna chyba metody.
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Obr. 3a, b: Méfené svislé a vodorovné vzdalenosti - vlevo na schématu DK, vpravo na stojicim ditéti.

4. NOMOGRAMY (viz strana 145)

Podle vzorct byly sestaveny nomogramy
pro vzdalenosti b mezi osy kolen 10, 15, 20,
25 a 30 cm. Pro kazdou z uvedenych hodnot
je mozné na pfislusném nomogramu pro
hodnoty velicin /q, /5, a, ¢ urcit T - F thel.

Nomogramy se pouZivaji takto:

Pro valgositu i pro varositu je stejny
postup. Vzdilenosti méfime na stojicim
ditéti. Nomogramy jsou sestaveny pouze
pro vzdalenost os kolen b = 10, 15, 20, 25,
30 cm. Abychom nemuseli interpolovat
mezi jednotlivymi nomogramy, upravime
postoj ditéte tak, aby vzdalenost os kolen
byla rovna presné¢ nékteré z uvedenych

hodnot a pouzijeme pfislusny nomogram.

Nyni stojicimu ditéti zméfime hodnoty

Iy - svisla vzdilenost mezi trochanterem
a stfredem kolena,

I - svisla vzdilenost mezi stiedy kolen
a kotniku,

a - vzdalenost trochanteru,

¢ - vzdalenost os kotniktl.

Postup hledini v nomogramu:

1. Uprostifed nomogramu je vodorovna
osa, na které nalezneme hodnotu
a (vzdilenost trochanter) a svisle pre-
jdeme nahoru na kfivku odpovidajici /;
(svislé vzdalenosti mezi trochanterem
a stfedem Kkolena), tzn. na kfivku F14 az
F40 (kfivky jsou oznaceny F - femur
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a svislou vzdalenosti /; v cm). Nalezli
jsme tak bod 1, jehoz svisla souradnice -
viz vlevo na svislé ose - je thel osy femu-
ru od svislice.

2. Obdobné na vodorovné ose uprostied
nomogramu  nalezneme hodnotu
¢ (vzdilenost os kotniki) a prejdeme
dolu na kiivku odpovidajici /5
(vzdilenosti mezi stredy kolen a kot
nik), tzn. kfivky T14 azT40 (kfivky jsou
oznaceny T - tibie a svislou vzdalenosti
I v cm). Nalezli jsme bod 2, jehoz svisla
soufadnice - viz vlevo na svislé ose - je
uhel osy tibie od svislice.

3. Svisla vzdilenost mezi body 1 a 2 je tibio-
femoralni ahel.

4. Pokud je hodnota /; mezi hodnotami,
pro které jsou nakresleny Kkfivky, pak
interpolujeme, tzn. odhadneme polohu
bodu 1 mezi nakreslenymi kfivkami.
Obdobng, jestlize /5 je mezi hodnotami
pro které jsou nakresleny kfivky, pak
odhadneme polohu bodu 2.

Nomogramy byly sestaveny pro symet-
ricky defekt. Nesymetricky defekt lze reSit
jako dva pfipady, kdy kazda z koncetin ma
za medidlni rovinou symetricky obraz. Pro
vyhledavani v nomogramu pak pouZijeme
dvojnasobky naméfenych vodorovnych
vzdalenosti.

DISKUSE

Ditéti se fyziologicky pfi vzpfimeném
postoji dotykaji jak kolena tak kotniky. Fyzi-
ologické osy dolni koncetiny jsou na RTG
snimku zhotoveném ve stoje definoviny
primkou, prochazejici stftedem hlavice femu-
ru a stfedy kolenniho kloubu a pfimkou
prochizejici stfedy kolenniho kloubu
a hlezenniho kloubu. Uhel téchto piimek je

T - F uahel. Salenius a Vankka (9 — 1975)
uvadéji u déti starSich 6 - 7 let tibiofemoral-
ni thel okolo 6°. Arazi et al. (1 — 2001) ve
skupiné 590 tureckych déti ve véku 3 - 17
let zjistili klinickym méfenim nejvySssi
tibiofemoralni thel u chlapci v 7 letech
(9,6") a u Sestiletych divek (9,8°). Igbigbi et
al. (2 —2002) zhodnotili 323 rentgenogramu
kolennich kloubti u dospélych ¢ernochti ve
véku 18 - 55 let. T - F thel u muza byl
v praméru 5,86° (SD 3,47),u Zen 5,54° (SD
4,3%). Rozmezi T - F thlu bylo od -5° do +
16°. Nezjistil se signifikantni rozdil T - F thlu
v zavislosti na pohlavi.

U ceskych déti ve véku 3 - 18 let jsme
urcili z rentgenovych snimkt zhotovenych
ve stoje priumérny T - F thel v rozmezi 5 -
8 stupnti. Upozoriiujeme, Ze mirné asyme-
trie osy DK se vyskytuji u vSech déti
i dospélych, tzn. Ze T - F uhly zméfené na
rentgenovém snimku DK v pfedozadni pro-
jekci zhotoveném ve stoje nejsou shodné
pro levou a pravou DK. Pfi klinickém
méfeni a hodnoceni tuto biomechanicky
nevyznamnou asymetrii miZzeme zanedbat.
V uvodu byla uvedena variabilita T - F ahlu
v zavislosti na technice méfeni RTG snimkut
kolennich kloubti jinym lékafem (3 — Ilahi
et al. 2001).

Kromé urcovani velikosti T - F thlu na
RTG snimku DK ve stoje se v klinické praxi
vyuZziva pfi diagnostice a hodnoceni 1é¢eni
i méreni intermaleolarni (IM) vzdalenosti
u pfipadll s valgositou kolennich kloubt
nebo interkondylirni (IK) distance u déti
s varositou kolennich kloubu a bérca 6 —
Mariik et al. 2002, 7 — Maiik 2003). V této
souvislosti ve spolupraci s antropologem
pfipravujeme metodu klinicko-antropolog-
ického méfeni a hodnoceni, které umozni
odvozeniT - F thlu na zakladé nomogram,
zaloZzenych na stanoveni IM nebo IK
vzdalenosti s vyuzitim auxologickych dat.
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Aplikace auxologickych dat predpoklada
zméfeni vysky ditéte a stanoveni propor-
cionality postavy. Pfedpoklidime, Ze tato
metoda bude pro klinickou praxi
jednodudsi, protoze méfeni IM a IK
vzdalenosti stejn€ jako méfeni vysky ditéte
patii k rutinnim parametrim, méfenym
ortopedy a ortopedickymi protetiky.

Jsme si védomi nepfesnosti, vznikajicich
pfi postoji vySetfovanych pacientti, pfede-
vSim u malych déti, déti mentilné
postiZzenych, u pacientt s nestejné€ dlouhymi
DK nebo s asymetrickou deformitou DK.
Vétsi déti umi naopak deformitu v kolennich
kloubech aktivné korigovat - zmensit, coZ je
obtizné zjistitelné i na RTG snimku, kde pfi
pozorném hodnoceni lze prokazat asymet-
rické zuZeni Stérbiny tibiofemorilniho
kloubu. V téchto pfipadech je vyhodné
porovnani hodnoty zméfené na RTG snimku
s hodnotou T - F uhlu, kterou ziskame
zmérenim vyse definovanych vzdalenosti na
DK u leziciho (sediciho) ditéte a vypoctem
podle matematickych vzorct.

Stanoveni T - F uhla podle nomogramu
je vhodné a dostate¢né presné pro béziné
pouziti v klinické praxi, neni tfeba znat
vy$ku ani proporcionalitu ditéte. Pfesnéjsi
vysledky dostaneme vypoctem podle uve-
denych vzorcu.

Pfi urcovani tibiofemorilniho uhlu
podle nomogramu vznikaji nepfesnosti
z nasledujicich davodi:

1. VySe byla zminéna aktivni korekce valgos-
ity ¢i varosity pacientem, coZ se projevi

i na rentgenovém snimku, kde lze

pozorovat v predozadni projekci asymetrii

kloubni Stérbiny tibiofemorilniho kloubu
na jedné nebo obou DK. Z tohoto diivodu
se muZze na rentgenovém snimku lisit
tibiofemoralni whel levé a pravé DK az
0 3" (vlastni pozorovani).

2. Nepresnost vzorce (1), podle kterého
byly sestaveny nomogramy. Ve vzorci (1)
je pouze jedna nepfesnost - hodnota
konstanty 0,865, coZ je pomér vzdilenos-
ti os femurd v misté trochantera ku
vzdalenosti trochantert. Podle méfeni na
rentgenovych snimcich byl naméfen
tento pomér v rozmezi od 0,847 do 0,875
s pramérnou hodnotou 0,865.

3. Nepresnost naméfenych hodnot. Vstup-
ni méfené hodnoty nemohou byt pfici-
nou podstatnych chyb. Dité postavime
tak, aby vzdilenost mezi stiedy kolen
byla rovna nékteré z hodnot 10, 15, 20,
25 nebo 30 cm. Hodnoty /q, I, a ¢ neni
problém zméfit s pfesnosti 1 cm. Potize
muze Ccinit pouze hodnota a -
vzdalenost trochantert zejména
u obéznich déti.

4. Nepresné odméfeni  vysledného
tibiofemoralniho thlu v nomogramu. Pfi
peclivém odméreni vstupnich hodnot na
rentgenovém snimku se lisila hodnota
zjiSténa podle nomogram® od uhlu na
snimku u malych dhla o 0,2° az 0,3°,
u znacné varosity a valgosity max. o 2°.
PouZijeme-li misto nomogramu vzorec

(1), presnost vysledku se zna¢né€ zvysi.

4. ZAVER

Autofi vypracovali vlastni klinickou
metodu méfeni T - F ahlu nezavislou na
méfeni pomoci ru¢niho goniometru. Meto-
da je zaloZena na méfeni definovanych svis-
Iych a vodorovnych vzdilenosti na DK
(pomoci pasové miry, ¢tvereckovaného ras-
tru a pelvimetru) u stojictho ditéte a na
matematickych vzorcich, podle kterych
byly sestaveny nomogramy. Neni tfeba znat
vysku ani proporcionalitu postavy ditéte.
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Komparaci fyziologickych a patologick-
ychT - F thlt, zméfenych na RTG snimcich
DK zhotovenych ve stoje u déti riizného
véku a pohlavi a odvozenim T - F uhla
z nomogramu, byla ovéfena dostatecnd
presnost této metody ke stanoveni fyziolog-
ického i abnormalniho (patologického)
T - F uhlu rostouciho ditéte pro klinickou
praxi. Presnéjsi vysledky je mozné vypocist
podle uvedenych vzorcu.

Nesymetricky defekt (asymetricka
varosita, valgosita, nestejna délka DK) je
mozno fesit jako dva pfipady, kdy kazda
z koncetin ma za medidlni rovinou symet-
ricky obraz.

Predpoklada se, Ze nomogramy budou
pouzivany pfi hodnoceni prabéhu a vysled-
ku ortotick€ého lé¢eni varosity a valgosity
DK. Nomogramy lze pouZit pro zjisténi
T - F ihlu i na DK s ortézou. Z rozdilu téch-
to dvouT - F Ghlt (na DK bez a s ortézou),
odvozenych podle nomogramu, se usuzuje
na ucinnost ortézy s nastavitelnym ohy-
bovym pfedpétim.
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PERPENDICULAR DIMENSIONS OF THORACIC
AND LUMBAR SPINE IN STANDING
AND SITTING POSITIONS

HAJNIS K., SUCHOMEL A.

Dept. of Physical Education, Faculty of Education, Technical University,
Liberec, Czech Republic

SUMMARY

The paper deals with the differences in length of thoracolumbal spine and her particu-
lar sections in 100 young adult women in standing and sitting positions. To measurements
were used the Columnometer.

The mean value of investigated section of spine between the points Cervivale (C) and
Lumbale (L) 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 distance of peaks of thoracic kyphosis (point T) and lumbar 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 thoracolumbal curves
was constructed the point x. It lies at lateral norm on the point of intersection of the curve
which connects the most dorsal location borders of processus spinosus thoracal and lumbal
vertebrae and of the verticale in the centre of the projective distance of points T and L. From
the calculated values it is perceptible, the peaks of both investigated anteroposterior 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-Lu). In sitting posi-
tion it is 83,5 and 84 mm (19,4 % and 19,5 % of the total length of C-Lu) The both sections
of thoracolumbal spine in the sitting position are then shorten uniformly.

Key words: perpendicular dimensions, thoracic and lumbar spine, standing and sitting
positions
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INTRODUCTION

The perennial attention for the biome-
chanic of human spine as the skeleton axis
is still patent. For the understanding of the
form and greatness of the changes of spine
and her single parts, which arise from
pathological grounds or transient, swing to
different types of work or movement load,
is proper from the point of view of the
objective consider to know the length
dimensions of single spine parts and the
relative location of peaks of their antero-
posterior curves, too. For the mentioned
judgement of course is necessary to know
the sizes in normal population; it means
healthy population.

From above-mentioned grounds we
made the measurements of perpendicular

and anteroposterior dimensions of thoracic
and lumbar spine in standing and sitting
positions by young Czech women. The part
of the results we present in our paper.

MATERIAL AND METHOD

The research of thoracolumbal spine
was made in 101 Czech university students,
then in young adult women aged of 18 - 25
years. To the measurement was used the
apparatus, which was constructed at the
State Health Institute in Prague by Dr.
Tihelkova. It was named by us ,columnome-
ter* (Fig. 1.). All measurements were exe-
cuted at the standard laboratory conditions,
which are described in our paper in journal
,2Locomotor System*,Volume 4, in 1997.

——

o

Figure 1. Columnometer - Apparatus for the measurement on the spine.
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Figure 2. Measurement on the spine of the proband.

In every probands were measured par-
ticularly in standing and sitting positions
the length and the anteroposterior curves
of spine between the anthropometrical
points Cervicale (C) and Lumbale (Lu) -
Figure 2. Besides the distance of peaks of
thoracic kyphosis (point T), lumbar lordosis
(point L) and of the point x from the point
Cervicale (C) are showed - Figure 3. The
point x was constructed on the blueprint of
research spinal curves at norma lateralis, on
the crossection of curve which connects
the dorsal apices of processus spinosus of
vertebrae thoracales and lumbales and the
vertical in the middle of projective distance
of the points T and L. In addition to both
depths of anteroposterior curves of
research part of spine, this is the distance of
points T and L from the vertical in point X,

Figure 3.

Length of thoracolumbal spine
(distance of points C - Lu) and
the location of points T, x and L.
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in every probands were measured body
height by helping of anthropometer and
body weight by tread electronicall scale.
Body Mass Index was calculated from both
these values.

RESULTS

Mean values and other accepted statisti-
cal characteristics of body height, weight
and BMI of research group are referred in
table 1. Their comparisons with all-state
data of 20 - 25 years old Czech women,
which we have taken in our research dur-
ing the years 1987-88 (Hajni$ et al. 1999),
exposed that the research group of univer-
sity students are in average about 1,5 cm
taller and approximately about 1,4 kg
lighter. This find is doubtless in connection
with the known reality, that the university
students in comparison with other popula-
tions are regularly higher, but lighter.
Owing to we state contrary to our normal
population at the same age approximately
about 0,9 index units lower Body Mass
Index. The probands of research group are
therefore within the bounds of normosomy
but they are explicitly slimmer.

We suppose the length of thoracolumbal
spine has the high dependence to stature
and the deep of anteroposterior spine
curves is in connection with body weight.

Calculated mean of the length of thora-
columbal spine of the researched 18-25
years women in standing and sitting posi-
tions gives the table 2. Of course, it means
that the greater average of length exists in
standing than in sitting position. The short-
ness in sitting position can be connected
with the change of muscles tension of mus-
culi dorsi, with the diverse degree of load of
disci intervertebrales and with the different
biomechanical system of abdominal and
thoracical organs hinge. The average differ-
ence of the length between the points Cer-
vicale and Lumbale in standing and sitting
positions is 15 mm and is high statistically
significant at the probability level of 99 %
(t-value = 44,01).

The placement of peak of both antero-
posterior curves of thoracolumbal spine
and of point x with regard to point C in
standing and sitting positions gives the
table 3. From this table is perceptible, that
the peak of thoracic kyphosis (point T) is
relatively more near to point C (this is to
the seventh neck vertebra) in standing than

X S Sx \4
Body height [cm] 168,10 6,38 0,63 3,79
Body weight [kg] 61,09 8,02 0,80 13,13
Body Mass Index 21,59 2,45 0,24 11,34

Tab. 1. Body height, weight and Body Mass Index of probands (18-25 years woman;n = 101)

X S Sx A%
C—-Lu standing 444,76 23,90 2,40 5,37
(mm) sitting 429,82 24,40 2,40 5,67

Tab. 2. The length of thoracolumbal spine in standing and sitting positions
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in sitting position. The difference is 4,67 %
of total length of thoracolumbal spine. On
the contrary as point x as the peak of lum-
bal lordosis (point L) are relatively more
near to point C in sitting than in standing
position (differences are 2,69 % and 9,49 %
of the distance of points C and Lu). From
the examined differences then it follows
the moderate displacement of the peak of
thoracic kyphosis in sitting position caudal,
of lumbar lordosis on contrary cranial. The
constructed point x in sitting position is
shifted in average of the upper direction
only about 20,39 mm; this is - as I said alrea-
dy - only 2,69 % of arithmetical mean of
thoracolumbal spine in standing position,
also substantial less distance than the point
L. As it follows from calculated indexes of
variability, individual most variable in both
research positions is the placement of the
peak of thoracic kyphosis (point T).

We also tested the percentuel differ-
ences of the distances the points T, x and
L from the point Cervicale (C) between the
standing and sitting positions. In accordance
with it, we established the statistical signifi-
cant differences for the peak of lumbar lor-
dosis only, also for the point L (table 4.).

It is possible presumed from advance
findings, that short of thoracolumbal spine
in sitting position (contrary to standing
position) sets above all in region of low
part, then in lumbar section.

Average perpendicular distance of the
peaks of both anteroposterior curves of tho-
racolumbal spine in standing position (T - L)
is 236,43 mm, whereas in sitting position it
is 167,57 mm. Given values are 53,13 % of
total length of this section in standing and
38,97 % in sitting positions. The difference
68,86 mm between both these data is the
length of shortening between the peaks of

X Sx \4
mm % mm % mm % %
T 141,60 31,82 | 34,17 7,68 3,38 0,76 24,00
X 261,40 58,74 |24,74 5,56 2,44 0,55 9,00
L 378,03 8495 |2559 575 254 0,57 7,00
sitting position
T 156,91 36,49 | 28,51 6,63 2,84 0,00 18,00
x 241,01 56,05 | 30,66 7,13 3,05 0,71 13,00
L 324,48 75,46 | 40,29 9,37 4,00 093 12,00

Tab. 3. Distance of points T, x and L of thoracolumbal spine from the point C in standing and sitting
positions. The percents from total length of thoracolumbal spine (C - Lu) in standing and sit-

ting positions.

h (P C-T C-—x C-L
h (99 %) + 12,02 + 12,69 +9,21
h (95 %) +9,13 + 9,64 + 6,99

Tab. 4. Limit of statistical conclusive evidence of percentual differences of the distance of points T, x

and L from the point C in standing and sitting positions.
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thoracic kyphosis and lumbar lordosis in
sitting and standing positions.

CONCLUSION

From research of perpendicular differ-
ences of main dimensions of the thora-
columbal spine of young adult women in
standing and sitting positions follows:

1. Shorten of total length in sitting posi-
tion rather about 3,5 % this section in
standing position, it is perhaps about 15
mm.

2. then percentage statistical insignificant,
caudal displacement of the peak of tho-
racal kyphosis, but on the opposite side
there is mild, even when it is statistical
insignificant again, displacement of
point x in sitting position cranial.

3. Cranial, statistically relative high signifi-
cant shifting of the peak of lumbal lor-
dosis (point L) in sitting, to comparison
in standing position.

4. Cranial shifting of peak of the lumbal
lordosis is in connection with total
short of thoracolumbal spine in sitting
position against standing position.

5. The distance of the peak of both antero-
posterior curves in sitting and standing
positions gets smaller in sitting position
in average about 69 mm, what is 15,47%
of total length of thoracolumbal spine
in standing position.
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CHANGES OF MUSCLE AND BONE:
AGE VS. IMMOBILIZATION

J. Rittweger
Institut fiir Physiologie, Arnimallee 22,
14195 Berlin, Germany

Aging and deconditioning effects due to
immobilisation lead to similar changes in the
musculoskeletal system. With increasing age
bone mass declines as muscle mass does,
and the same is true in the course of immo-
bilisation. Likewise, either condition leads to
a decay of peak muscle force and power,and
the control of balance is disrupted.

The modern lifestyle implies increasing
sedentarism, particularly at higher ages.
Hence both longitudinal and cross-section-
al studies on the musculoskeletal system in
aging populations may be biased. Moreover,
the prevalence of most diseases is strongly
age-dependant, which further complicates
the identification of genuine age effects.

We have thus chosen two complemen-
tary approaches. Firstly, we studied young
and veteran athletes at international com-
petition levels. The veteran athletes' ten-
dency of sedentarism can be regarded as
negligible, and specific diseases are of
minor impact on their performance.
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Secondly, we immobilised young healthy
subjects by strict bed-rest over 90 days
(Long Term Bed Rest = LTBR study). In both
groups, the muscle-bone relationship was
investigated by peripheral computed
tomography of the lower leg, and jumping
force and power was measured on a ground
reaction force plate.

As expected, immobilisation led to
a reduction of muscle mass, muscle force
and muscle power, and subsequently to
losses of bone mineral content in the leg.
Moreover, balance control was affected.The
subjects recovered from these changes
within different time ranges, depending on
their physical efforts. Recovery appeared to
be complete.

In the veteran athletes, muscle force
and power turned out to be significantly
and substantially greater than in age
matched controls, but not if compared to
younger subjects.

In conclusion, the effects of immobilisa-
tion are apparently completely reversible,
whereas the physiological process of aging
is irreversible and can at best only be slowed
down, even by extensive exercise.

The LTBR study is sponsored by ESA
and carried out by MEDES / Toulouse. This
contribution has been supported by the
DLR (50 WB 0156)

IMPACT OF SARCOPENIA ON AGING

D. D. Thompson
Pfizer Global Research and Development Pfizer, Inc.,
Groton, Connecticut 06340, USA

Age-related loss of muscle (sarcopenia)
in the elderly has a significant impact on
morbidity, mortality and healthcare costs.
This reduction of muscle mass in the elder-
ly results in reduced strength and perfor-
mance and compromises the quality of life.

One serious consequence of sarcopenia in
the elderly is an enhanced propensity to fall
and suffer injuries from the fall. It has been
reported that approximately 30 % of indi-
viduals > than 65 years of age and 50 % of
individuals > than 80 years fall each year.
Also, 10 % of these falls result in serious
injury and about 4 - 6 % result in skeletal
fractures. In the U.S., the average cost of
hospitalization due to falls among the elder-
ly is about $12,000. Approximately one-
third of all admissions to long-term institu-
tional care of the elderly is directly due to
loss of physical performance resulting from
poor muscle strength. With the 65 year old
plus segment of the population growing at
the highest rate, the impact this changing
demographic profile will have on health-
care systems throughout the world will be
substantial. In 1900, the percentage of the
world's population that was 65 + yrs of age
was less than 1 %. In 1992 this increased to
about 6.2 %. In 2050, the percentage of indi-
viduals in the population is expected to in-
crease to greater than 20 %. Thus, it will
become an important healthcare impera-
tive to develop strategies that will improve
physical strength and performance in the
elderly to prevent falls leading to loss of
independence, quality of life and high
healthcare costs.

STRENGTH AND FATIGUE IN AGEING
HUMAN MUSCLE

S.D.R. Harridge

Department of Physiology, Royal Free & University Col-
lege Medical School, Rowland Hill Street, London NW3
2PE UK

Muscle strength, defined as the amount
of force a muscle may produce during
a maximum voluntary isometric contrac-
tion, declines with increasing age. Cross-

98 LOCOMOTOR SYSTEM vol. 9,2002, No. 3+4



sectional data suggest that in the knee
extensor muscles this decline may occur at
a rate of ~1-2 % per year (relative to a 77-
year-old's value) after 65 years of age. The
loss of muscle strength is most closely asso-
ciated with a reduction in muscle cross-sec-
tional area. However, this does not explain
all of the strength loss, i.e. there is a loss of
force per unit area of muscle. When mea-
sured in wvivo, this may result from an
underestimate of the increased proportions
of the aged muscle occupied by fat and
connective tissue and potentially from
poorer levels of neural drive. However, at
the intracellular level, there are a number of
reported changes, which may contribute to
this phenomenon, such as changes in the
kinetics of Ca2t release from the sarcoplas-
mic reticulum. Recent studies using human
single muscle fibres which have been
chemically skinned, suggest that fibres from
older people may be intrinsically weaker
then those from a young muscle. The mech-
anisms are unclear, but a reduction in the
number of cross-bridges, a lowering in the
force potential of individual cross-bridge or
a change in the density of myofilaments has
all been postulated as contributory factors.
Fundamental changes in the contractile
component of the older muscle are sup-
ported by a slowing in the speed of move-
ment of actin filaments studied using the in
vitro motility assay and an increased stretch
force to isometric force ratio. There is also
some evidence to link the role of certain
hormones such as oestrogen and proges-
terone to the loss of specific force. Muscle
power, the product of force and velocity of
contraction appears to be affected by the
ageing process to an even greater extent
than isometric strength. This may result, in
part, from a selective atrophy of the type II
fibres leading to a reduction in the overall

proportion of the muscles occupied by fast
MHCIIA and MHCIIX isoforms. This will
result in a slower velocity of shortening
adding to an already weaker muscle in
reducing power output. This phenomenon
may be further compounded by a reduction
in the maximum velocity of shortening of
fibres expressing the same myosin iso-
forms.

Whole body exercise capacity, as indi-
cated by maximal oxygen consumption.
(VOomax) is reduced in older people,
resulting in an increase in the percentage of
VO, max needed to perform exercise at
a given workload. The muscles of weaker
older people are thus performing at higher
relative intensities, than the young people
in order to perform similar absolute levels
of power output. Such an unfair compari-
son suggests that old muscles are thus more
fatiguable. However, if muscle fatigue resis-
tance is studied under controlled condi-
tions such as those in which subject voli-
tion is removed by electrically evoking
contractions and fatigue resistance is nor-
malised to allow for differences in muscle
mass, then an aged muscle appears to be no
more fatiguable than a young muscle. How-
ever, increasing evidence suggests that age-
ing is associated with increased mutations
in mitochondrial DNA.The functional impli-
cations of such changes remain unclear,
because in contrast, analysis of key mito-
chondrial enzymes involved in the oxida-
tion of glucose and fats suggest that their
activities, are similar to young subjects, par-
ticularly if the level of physical activities of
the subjects from which the muscle sam-
ples are taken is controlled. Furthermore,
the results of nuclear magnetic resonance
studies have similarly failed to show differ-
ences in skeletal muscle energetic between
young and elderly subjects.
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THE EFFECT OF POST-EXERCISE
NUTRITION ON SKELETAL MUSCLE
TRAINING ADAPTATIONS IN THE
ELDERLY

B. Esmarck, L. Diederichsen, M. J. Renniel, M. Kjaer
Sports Medicine Research Unit, Copenhagen University
Hospital at Bispebjerg, DK-2400 Copenhagen NV, Den-
mark

Ipivision of Molecular Physiology, School of Life
Sciences, University of Dundee, Dundee DDI 4HN,
Scotland

Resistance exercise is known to be able
to counteract the age-related muscle atro-
phy by increasing the net protein synthesis
of the exercised skeletal muscles in the
elderly. Further, muscle protein metabolism
is also affected by nutritional intake during
rest. Thus, if protein is ingested in the post-
absorptive state it will create a positive pro-
tein balance whereas a carbohydrate-intake
only reduces the negative protein balance.
Further, an additive response in net protein
synthesis has been observed in young sub-
jects with administration of protein after
a bout of resistance exercise. Yet, contro-
versy exists whether a daily nutritional sup-
plementation has an additional effect on
hypertrophy of the trained muscles in the
elderly when evaluated over 10-12 weeks
of resistance exercise. However, this may be
explained by the timing of the nutritional
intake. Accordingly, it was found in a group
of the elderly that an immediate post-exer-
cise intake of a protein supplementation
resulted in muscle hypertrophy evaluated
over a 12-week training period, whereas
a matched group receiving the same sup-
plementation but two hours post-exercise
had no change in. muscle mass. Evidently,
amino acid availability plays an essential
role in the regulation of the muscle protein
metabolism following resistance exercise

and apparently is the anabolic state affected
by ingestion of small amounts of protein. In
order to provide valuable recommenda-
tions of post-exercise protein intake in the
elderly knowledge on the first-pass splanch-
nic extraction of amino acids and the
potential decrease in amino acid sensitivity
of muscle with aging must be taken into
account as well as the information of the
fate of circulating amino acids.

PC — SIMULATION OF SCOLIOSIS
TREATMENT BY BRACING

J. Culik, I. Maiik, P. Cerny, P. Zubina

Czech Technical University of Prague, Faculty of Civil
Engineering, Dept. of Structural Mechanics,
Thakurova 7, 166 29 Prague, Czech Republic

Aim of the study: In childhood scolio-
sis of the spine is usually treated by brace
(when the degree of scoliosis according to
Cobb is above 20). The shape of brace; and
the time of its use is determined according
to orthopaedist and/or orthopaedic pros-
thetics experiences. The laminate brace
made according to plaster form pushes to
child trunk as a small shoe with aim to cor-
rect the scoliosis curves. There is no sci-
ence theory how a brace influences the
stress state of spine and curve remodelling
in time. The aim is to show the computer
algorithms for determine a stress states at
vertebras, intervertebral discs and liga-
ments under brace force effects. The stress
state has effect on correction of pathologic
spine curves. The spine curve corrections
have two components. The first is elastic
effect and it disappears after the orthosis is
put off. If the orthosis has been putting on
trunk for a long time than the second part
of correction can be observed - it is per-
manent effect.
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Materials and methods: The paper is
based on many years of ongoing experience
with bracing. The authors use the Cheneau-
brace (CH-B) from 1991 and a new devel-
oped dynamic corrective spinal brace
(DCSB) according to Cverny’l (Patent No. 281
800 CZ) from 1996. The evaluation of effec-
tiveness approximately 100 children) is
a subject of our other communications. The
presentation shows a manner of determina-
tion the spinal curve correction under
brace force effect for concrete child patient
and stress state at vertebrates and fibrous
tissues. The first part of simulation program
calculates the coordinates of spinal curve
according to parameters measured with
help X-ray.The second part calculated for all
intervertebral discs moments of inertia. The
third part solves spinal deformation and
stress state. It is used follow presumption.
The vertebral body is stiff and has no defor-
mation. The intervertebral disc and liga-
ments are elastic and the nucleus pulposus
is liquid. The spine is solved as an elastic and
stiff beam on an elastic grunt (soft tissue)
with help finite element method.

Results: The computer simulation pro-
gram calculates at each time period the
stress state at spine and it judges on perma-
nent spine curve correction. There is
searched the dependence of activation and
velocity of the spinal curve remodeling on
stress state for many patients.

Conclusion: Simulation program
makes possible to design an optimal shape
of orthosis, and predict the treatment
course and a final form of spinal curve.

Acknowledgements These results bhave
been supported by the grant of Czech
Grant agency No. 106/00/00006.

COMPUTER CONTROL OF BONE
DEFORMITIES TREATMENT BY LIMB
ORTHOSES

J. Culik, 1. Maiik, P. Cerny, P. Zubina, D. Zemkovi
Czech Technical University of Prague, Faculty of Civil
Engineering, Dept. of Structural Mechanics,
Thakurova 7, 166 29 Prague, Czech Republic

Introduction: In childhood the valgus
and varus deformities of the knee are
known. Genu valgum in infancy (about 3
years) is often jointed with overweight, no
epiphyseal abnormalities are proved and
the knock-knee usually corrects sponta-
neously by the age of 6 or 7 years. Genu
valgum in adolescence does not correct
spontaneously and stapling of the inner
side of the epiphyses of the tibia or femur
or both is indicated. Also an osteomalatia
should be excluded and treated. On the
other hand, developmental genu varum is
observed at 18 months of age and sponta-
neous correction is likely to occur by the
time the child is 4 or 5 years old. Mild forms
of rickets (tibia vara and some causes of dis-
turbance of epiphyseal growth) should be
excluded and treated.

There is a possibility to treat a significant
(severe) valgus and/or varus deformities of
legs (in various levels of shank and distal
part of femur) by the new limb orthoses
with high bending pre-stressing that were
developed by authors. Step by step correc-
tion of bone deformities by orthoses is
based on viscoelastic properties of bones.

The aim is searching of dependence
between the bone remodelling and bone
stress state under orthose force effect.

Materials and methods: The orthotic
treatment was introduced in a group of
more than 30 children suffering from val-
gus or varus deformities of legs. Limb
orthoses are made according to plaster pa-
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tient leg forms (negative and positive). The
orthosis has two parts connected at defi-
nite level (position) by joint and screw. The
screw operates with known force and the
orthosis pushes on leg for a sufficient time
(during night). Efficacy of orthotic treat-
ment is evaluated according to correction
of tibia-femoral angle measured at X-rays of
lower limbs in standing patient. There is
possibility to calculate the tibiafemoral angle
according to measurement of intermalleo-
lar or intercondylar distance in standing
child, anthropological estimation and com-
parison with Xrays. These results are pre-
sented in charts, too. Children's femurs and
tibias were measured with help of a com-
puter tomograph, and/or X - ray. Space
models of the bones have been composed.
The model is transformed to special model
of concrete patient according to patient
dimensions (bone length and diameter),
osteoporosis state (bone curvature, tibia/
femur angle).

Results: It is supposed that orthosis
and bone deformation is small with regard
to the soft parts of leg and the press on unit
length of leg and it is directly proportional
to compressive deformation and indirectly
proportional to a thick of soft leg tissue.
The prismatic beam theory with respect
Navier Bernoulli's hypotheses or the finite
element method is used for the calculation
of femur and tibia load and stress state. The
algorithm was implemented on a computer.
The stress state will be calculated at each
patient visit at orthopaedist for the actual
leg deformities and a bone remodelling will
be predicted.

Conclusion: The computer model of
bone stress state arid bone remodelling is
verified with patient's treatment course.
A part of this research is focused on deter-
mination of algorithms for a calculation of

stress state at femur and tibia under force
effects of orthosis. The algorithms make pos-
sible to calculate a stress state at bone tissue
and growth epiphyses for concrete child
patients. Mathematical relations of bone
remodelling are composed according to
stress state and time of bending pre-stressing
activity. An algorithm of bone stress state cal-
culation, a computer program of stress cal-
culation and a simulation program of system
bone stress state and bone remodelling is
a top of the presentation. Contemporary
results are very encouraging. That is why the
new developed limb orthoses with high
bending pre-stressing appear as a perspec-
tive therapeutic method for some congenital
and acquired bone deformities especially in
preschool age.

Acknowledgments. These results bhave
been supported by the grant of Czech
Grant agency No. 106/00/00006.

THE CORRELATION BETWEEN THE
BONE MINERAL DENSITY AND THE
INTERVERTEBRAL DISC

DEGENERATION IN LUMBAR SPINE

H-S. Kim, K. H. Ahn, D-H. Yun, ¥-G. Kim, ¥-S. Jeong
Department of Rehabilitation Medicine, College
of Medicine, Kyung-hee University, #1, Hoegi-dong,
dongdaemun-gu, Seoul, 130-702, Korea

Aim of the study: To evaluate the cor-
relation between the bone mineral density
(BMD) and the intervertebral disc degener-
ation in lumbar spine through the retro-
spective study.

Materials and methods: The BMDs
and the magnetic resonance images (MRD)
of the lumbar spine were assessed, from 61
postmenopausal females (age 56.0 = 3.7,
weight 58.9 + 6.1 kg, height 154.9 = 3.9
Cm), to evaluate the correlation between
the BMD and the intervertebral disc degen-
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eration in lumbar spine. The BMD of the
lumbar spine was determined by using dual
energy X-ray absorptiometry (DEXA). And
the signal intensity of the intervertebral
disc, the disc height and the degree of the
disc herniation was determined at each
lumbar disc level by using the MRI. The cor-
relation between the BMD (mean value of
2nd, 3rd and 4th lumbar spine BMD) and
the sum of grading scores of the interverte-
bral disc degeneration at all patients were
assessed.

Results: The mean values of the BMD
in lumbar spine body were obtained, (the
BMD of L1 + L2)/2 = 0.832+0.135,
(L24L3)/2 = 0.905x0.149, (L3+L4)/2 =
0.956+0.148, (L2+L3+LA)/3 = 0.935+0.141.
The mean values of the degeneration
degree of the lumbar intervertebral discs
were obtained, the L1,2 intervertebral disc
=1.475+0.530, 12,3=2.131%0.5306,
13,4=2.721+0.521, L4,5=3.279+1.495.
These data were analyzed by regression
analysis system. There was the positive cor-
relation between the BMD of lumbar spine
and the sum of grading scores of the inter-
vertebral disc degeneration (r = 0.415,
p value = 0.00087).

Conclusion: The bone mineral densi-
ty (BMD) has the inverse correlation to
the intervertebral disc degeneration and
that is the important factor when consid-
ering degenerative spinal disease and
OSteoporosis.

DENSITOMETRIC MUSCLE/BONE MASS
RELATIONSHIPS DIALYSED MEN AND
PRE- AND POST-MENOPAUSAL
WOMEN

A. L. Negri, G. R. Cointry, J. R. Zanchetta, J. L. Ferretti
Faculty of Medicine, del Salvador University, Buenos
Aires,Argentina E-mail: jlferretti@arnet.com.ar

We had shown that the DXA-assessed
whole-body mineral content (BMC, either
crude or adjusted to a common fat mass
(FA-BMCO) in order to compensate for any
interaction of fat in its determination) was
linearly correlated to lean mass (LM), show-
ing the same slopes but different intercepts
in decreasing order for pre-MP women >
men > post-MP women > boys and girls.
Being LM linear to muscle mass, this would
indicate that 1. bone mechanostat would
keep that proportionality homogeneously
in the species, but 2. this control is normal-
ly affected by nonmechanical factors as sex
hormones. This study aims to compare the
whole-body BMC or FA-BMC and LM in sta-
ble, chronic, peritoneallydialised (CAPD)
and hemodialysed (HD) men (n= 37, age
51.5 = 12.5 yr) and pre- (24, 36,2 = 10.6 yr)
and post-MP women (47,55.0 = 10.8 yr), in
which a different metabolic interference
with the biomechanical control of bone
mass can be proposed to further affect the
bone-muscle relationships. Also 600 sex-
and age-matched controls were studied.

The dialised patients had a lower BMC
or FA-BMC than their corresponding con-
trols. The linear BMC (y) vs LM (xX) corre-
lations showed that both CAPD and HD
patients plotted indistinctly lower than
controls. Curves for men and pre-MP
women were similar in slope but showed
significantly lower intercepts than controls.
Distinctly, post-MP women tended signifi-
cantly to have lower BMC or FA-BMC per
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unit of LM than controls in proportion with
the reduction observed in LM, reaching
very low BMC or FA-BMC values in the
extreme cases.

Results suggest that 1. dialysed men and
pre-MP women show a normal control of
bone mass by muscle mass; 2. however, the
metabolic interference from CAPD/HD
reduces the BMC/LM proportionality regard-
less of the patient's fat mass, and 3. this situ-
ation is further affected by menopause, after
which the BMC control seems to be
impaired in proportion with the reduction
in mechanical usage (muscle mass reduc-
tion). This would confirm that dialysis-
induced systemic factors affected the bone
mechanostat setpoint over the natural
endocrine influences in these patients.

BIOCHEMICAL PROCESSES IN THE
CORTICAL BONE DURING THE
STRESS/STRAIN CHANGES

M. Petrtyl, and J. Danesova

Laboratory of Biomechanics and Biomaterial Engineer-
ing, Department of Structural Mechanics, Faculty of
Civ. Eng., Czech Technical University, Thakurova 7,
Prague 6, 160 00, Czech Republic

E-mail: petrtyl@fsv.cvut.cz

Aim of the study: The bone tissue
remodelling is controlled in a dominant
way by biomechanical remodelling initia-
tors (i.e. by spherical strain tensors) and by
biomechanical speed regulators of metabol-
ic remodelling processes (i.e. by deviators
of the stress/strain tensors).

The bone tissue remodelling is relative-
ly a very slow process. In physiologically
,normal“ conditions, it tends towards the
state of remodelling equilibrium in which
the coincidence of the first dominant prin-
cipal stress/strain direction, and the direc-
tion of the first principal axis of anisotropy,

and the principal directions of the struc-
ture (longitudinal axes of osteons) is
reached at the point of macrostructure. The
presented theory is concerned to the exact
formulations of the mechanical (.e.
stress/strain fields) effects on the biochem-
ical metabolic processes.

Materials and methods: On the basis
of the up-to-now recognized and available
knowledge of biochemical processes relat-
ed to the creation of a new bone, the kinet-
ics of chemical substances (molecular mix-
tures) can be expressed by five global
stoichiometric equations of bone remodel-
ling.

In regard to the stoichiometric equa-
tions, it is necessary to point out that they
express global metabolic processes which
.are initiated by mechanical loading effects
in the cases of dominant biomechanical
activities. The biochemical reactions related
to the cortical bone remodeling and
expressed by stoichiometric equations pro-
ceed at certain speeds that depend on the
speed constants and on the concentrations
of individual substrates Di.

Results: The fundamental kinetic equa-
tions of bone remodelling present the rela-
tions between the time change and the con-
centrations of molar substances. The speed
remodelling constants with speed remodel-
ling functions depend on the mechanical
stress, resp. on the spheric stress tenzor.

Conclusions: the biochemical reactions
are initiated by the deviator of the
stress/strain tensor. Shear stresses (the com-
ponents of stress tensor deviator) deform
the microelements of bone tissue and the
flow of extracelular liquid mechanochemi-
cally (with the direct activity of integrins a,
b) starting the production of prostaglandin
E which initiates bone compartment
resorption (Klein-Nulend, E. H. Burger).
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OSTEOPOROTIC VERTEBRAL
FRACTURES IN THE ELDERLY:

DOES THE ANTERIOR VERTEBRAL
BODY LOSE STRENGTH FOLLOWING
STRESS SHIELDING BY THE NEURAL
ARCH

P. Pollintine, S. J. Garbutt, J. H. Tobias1, D. S. MeNally2,
G. K. Wakely, P. Dolan, M. A. Adams

Department of Anatomy, and 1Rheumatology Unit,
University of Bristol, U.K. 2University of Nottingham,
UK.

Introduction: Osteoporotic vertebral
fractures are normally attributed to sys-
temic bone loss caused by age-related hor-
monal changes and reduced physical activi-
ty. However, regional vertebral bone mass
and density will also depend on the manner
in which the intervertebral disc presses on
the vertebral body, and on load-bearing by
the neural arch. We hypothesise that age-
related degeneration of intervertebral discs
increases neural arch compressive load-
bearing, and influences the distribution of
compressive load on the vertebral body,
causing anterior vertebral body bone loss
and weakening in the elderly spine.

Materials and methods: Fifteen
cadaveric motion segments (aged 72-92
yrs), comprising 2 adjacent vertebral bodies
and the intervening disc and ligaments,
were compressed to 1.5kN while posi-
tioned to simulate erect standing posture
and a simulated forward stooped posture.
The distribution of intradiscal stress, mea-
sured by pulling a miniature pressure trans-
ducer along the mid-sagittal diameter of the
disc, was integrated over area to give the

force acting on the anterior and posterior
halves of the vertebral body (1).These were
subtracted from the 1.5 kN to determine
the force on the neural arch. Compressive
strength of each motion segment was mea-
sured in the stooped posture. Bone mineral
density (BMD) of the anterior and whole
vertebral body was measured by dual ener-
gy x-ray absorptiometry.

Results: In erect posture, the neural
arch resisted 48 % (STD 26°10) of the
applied 1,5 kN, while the anterior vertebral
body resisted only 15 % (STD 19 %). How-
ever, in the stooped posture these values
changed to 14 % (STD 7 %) and 57 % (STD
22 %) respectively. Compressive strength in
flexion correlated negatively with neural
arch load-bearing in erect posture (r2=0.51,
p=0.006). Compressive strength correlated
with whole vertebral body BMD (12 = 0.55,
p < 0.005), but was more strongly related to
anterior vertebral body BMD (12 = 0.72,
p <0.00D).

Discussion: Age-related degenerative

changes cause intervertebral discs to lose
height, increasing compressive load-bearing
by the neural arch in erect postures. This
unloads the anterior half of the disc, reduc-
ing the compressive force on the anterior
vertebral body. Habitual unloading causes
bone loss that will be pronounced in the
anterjor vertebral body, making it vulnera-
ble to fracture in flexion, when loading is
more concentrated in this region.
1.  Pollintine P et al. (2001).The load-bearing func-
tion of apophyseal joints increases with age. and
disc degeneration. Transactions of the Orthopaedic
Research Society. San Francisco, USA.
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THE EFFECT OF VENOUS STASIS

ON EXPERIMENTAL FRACTURE
HEALING: DENSITOMETRIC
BIOMECHANICAL AND
HISTOMORPHOMETRIC EVALUATION

C. K. Yiannakopoulos, K. Kalogera, E. Tsambas,

T. Karachalios, M. Katsiri, G. P. Lyritis

Laboratory for the research of the musculoskeletal sys-
tem , TH. GAROFALIDIS“, Athens, Greece

Aim of the study: The purpose of the
study was to evaluate the effects of chronic
venous stasis on fracture healing using the
experimental the model of the rat tibial
fracture, employing a variety of techniques.

Materials and methods: Sixty Wistar rats
were randomly assigned to four groups, A,
B, C and D, consisting each of 15 rats.
Groups A and C were subjected to common
femoral vein ligation and tibial osteotomy
which was stabilized with an 0.8 mm
intramedullary nail and Groups B and
D were subjected only to tibial osteotomy
and nailing. Fracture healing was evaluated
21 and 60 days post-osteotomy using DEXA
imaging, to study callus mineralization, and
biomechanical testing (three point bend-
ing). Additionally 60 rats were randomly
assigned to six groups I-VI for the purpose
of histomorphometric evaluation. Groups I,
I, III were subjected to venous ligation and
osteotomy, whereas Groups IV, V, VI were
subjected only to osteotomy. The process of
fracture healing was studied using decalci-
fied coronal histological sections 10 days
(Groups 1,1V), 21 days (Groups I1,V) and 60
days (Groups III, VI) post-osteotomy. Histo-
morphometric evaluation of the sections
was performed, measuring the quantities of
cartilaginous, fibrous and bony tissue.

Results: Histologic study showed that
the process of fracture healing in the venous
stasis groups was significantly advanced

compared to the control groups in the early
period of fracture healing, after 10 and 21
days, but there was no difference in the
advanced stage of healing (60 days). The
area of non-osseous (fibrous tissue and car-
tilage) callus of the fracture was significant-
ly smaller in the stasis group. By 60 days,
there was almost only bony callus between
the fracture ends in both the control group
and the study group.

Callus bone mineral content (BMC) and
bone mineral density were enhanced in the
study group by 21 and 60 days. Biomechani-
cally, the ultimate load in the stasis group
was significantly higher than in the control
group especially in the late phase of healing.

Conclusions: In conclusion, this ani-
mal study indicates that chronic venous sta-
sis facilitates early fracture healing, improv-
ing callus maturation and increasing the
fracture callus biomechanical properties.

Prof. Ing. Miloslav Petrtyl, DrSc.

CVUT fakulta strojni, Katedra stavebni mechaniky,
Laboratof stavebni bioniky a biomechaniky
Thakurova 7

160 00 Praha 6

Tel./fax: 224 354 479
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KONFERENCE ¢ CONFERENCE

VYBRANA ABSTRAKTA Z XVIII. SETKANI FEDERACE
EVROPSKYCH SPOLECNOSTI POJIVOVE TKANE,
BRIGHTON, UK, 27. —31.7. 2002

SELECTED ABSTRACTS FROM THE XVIIIth
FEDERATION OF EUROPEAN CONNECTIVE
TISSUE SOCIETIES MEETING, BRIGHTON,
UK: 27TH TO 31ST JULY 2002

ADAM M.

Revmatologicky ustav, Praha

XVIIIth Federation of European Connective Tissue Societies Meeting, Brighton UK, 27 -
31 July 2002 se konal za prekrasného, snad az pfili§ teplého pocasi za predsednictvi prof.
Tima Hardinghama z Manchesteru v brightonském Centru, moderni betonové budové,
lokalizované na mofrském pobreZi. Kazdé dopoledne bylo vénovino plenarnimu zasedani,
na némz byly pfedneseny vzdy Ctyfi prednasky po 45 minutich véetné diskuse. Odpoledne
probihalo soucasné nékolik workshopt s prednaskami po patnacti minutich. Po work-
shopech nisledovala diskuse u jednotlivych postert, kterych bylo celkem 197. Zasedani
FECTS se zucastnilo z Evropy, USA a Japonska téméF 400 badateltl v oblasti pojiva. Ceska
republika byla zastoupena tfemi Gcastniky vesmeés z prazského Revmatologického tustavu -
Dr. Stovickovou, Ing. Spackem a prof. Adamem.

Dopoledni prednasky byly vénoviany nemocem pojiva a jejich 1€¢bé, dale pak interakcim
mezi buikkami a mezibuné¢nou hmotou (ECM) za vyvoje, jejimu uspofadani a metabolismu
a dile bunécné signalizaci. Odpoledni workshopy se zabyvaly uspofadianim kolagennich
molekul a jejich interakci s jinymi bilkovinami, interakci bunék s bunkami, odpovédi na
fyzikdlni a mechanické sily, strukturou a funkci ECM, chorobim pojiva a repara¢nim
pochodiim. Pozornost byla vénovana genové regulaci a chorobam z jejich poruchy, dile
cytokiniim, receptoriim a signilové transdukci. V dalSich workshopech byly prednisky
zaméfeny na tkanové inZenyrstvi, angiogenesu, neurovaskularisaci a biomineralisaci.

St'ovickovi spolu s Machickem a Gatterovou v prici ,Serum levels of SVCAM and gelati-
nases A and B as possible predictors of the outcome of rheumatic arthritis, sledovali hod-
noty ICAM-1 a VCAM-1 v séru nemocnych RA a domnivaji se, Ze jedinym prediktorem pro-
grese choroby je radiografické skore podle Larsena.

Spacek a Adam v prici ,Pentosidine determination in body fluids and in tissues as
a marker of glycation and oxidation loading of the organism in osteoarthritis“ za pouZiti
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vlastni HPLC metody pro stanoveni pentosidinu, ktery je ukazatelem glykooxidacni reakce,
zjistili, Ze u nemocnych osteoartritidou (OA) jsou hodnoty pentosidinu v moci vyznamné
vy$$i neZli u zdravych kontrol. Po zavedeni TEP do kycelnich resp. kolennich kloubti hod-
noty pentosidinu v moci poklesly. Autofi zjistili slabou korelaci mezi hodnotami pentodid-
inu a pyridinolinu v moci.

Adam a Smetana nenasli cysty v subchondralni kosti femoralnich hlavic vyjmutych pfi
instalaci TEP, tak jak je popisuji nejriznéjsi autofi, nybrz pfitomnost granula¢ni tkané, jez
v rtg obraze imponuje jako kostni defekt (,,So called cysts in osteoarthritic bones are in fact
granulation tissue). V souhlase s tim je star$i nilez Adama a spol. kolagenu typu III v OA
femorilnich hlavicich a zjisténi St'ovickové a spol. vysoké aktivity MMP v této tkani.

V dalsi priaci Adam a Martinek (,Immunochemical detection of collagen hydrolysate in
cytoplasma“) nasli v cytoplasmé hypatocyttht mysi krmenych kolagennim hydrolysitem
masivni fluorescenci v oblasti centralni vény lobulti. Positivni ndlezy byly i v kloubnich
chrupavce a analogicky i ve sternu. Elektronmikroskopické vyhodnoceni za oznaceni pro-

tilatek zlatem potvrdilo nilezy zjiSténé svételnou mikroskopii.

Vybrané souhrny uvadime in extenso.
Milan Adam

REGENERATION AND REPAIR
OF CONNECTIVE TISSUES: A TISSUE
ENGINEERING APPROACH.

R. Canceddalﬁz, R Quartol, B Dozinl, P Giannonil,
G Bianchil!z, M Mastrogiacomol!z.

1Istitut() Nazionale per la Ricerca sul Cancro, 16132
Genova, Italy. 2Dipartimento di Oncologia, Biologia
e Genetica, Universita' di Genova, Italy.

Introduction: Over the last years,
research on stem cells, intended as sources
of cells to be used for regeneration and
repair of implantable tissues, has grown
rapidly. However, as of today, both technical
and ethical considerations do not allow the
use of embryonic stem cells. Therefore,
stem/ progenitor cells from adult tissues
should have a major chance in the short-
medium period. Cultured Bone Marrow
Stromal Cells (BMSC) can differentiate into
different lineages: osteoblasts, chondro-
cytes, adipocytes and myocytes, but do not
display full features of stem cells and

should be regarded as early mesenchymal
progenitors. Purpose of our studies is show-
ing the feasibility of a tissue engineering
approach for repair of connective tissues.
Due to the limited time available the pre-
sentation wilt be focused mainly on the
treatment of segmental loss of bone based
on the surgical implant of macroporous HA
bioceramics associated with autologous
BMSC expanded in vitro.

Methods and Results: Large bone loss
represents a major problem in orthopedics,
due both to its frequency and to difficulties
in reconstruction. Thus surgeons often
adopt solutions that do not allow a com-
plete functional recovery and in some cases
they have to take drastic measures such as
arthrodesis or limb amputation. When
implanted in immunodeficient mice, BMSCs
combined with mineralized three-dimen-
sional scaffolds form a primary bone tissue
highly vascularized. We have used autolo-
gous BMSC/bioceramic composites to treat

108 LOCOMOTOR SYSTEM vol. 9,2002, No. 3+4



full-thickness gaps of tibial diaphysis in
adult sheep. We have described comple-
mentary integration and disintegration
mechanisms within HA ceramic (HAC)
implants resulting in a complete integration
of ceramic with bone and in a good func-
tional recovery. Similar composites, whose
size and shape reflected each bone defect,
were implanted at the lesion sites of six
patients. External fixation was used. Some
of these patients have been followed for
more than 3-4 years. A full functional recov-
ery of the treated limb occurred within 6 to
7 months after surgery.

Discussion: We propose the use of cul-
ture-expanded osteoprogenitor cells in con-
junction with HA bioceramics as a real and
significant improvement in the repair of
critical size long bone defects.

THE ROLE OF THE TRANSCRIPTION
FACTOR RUNX2/CBFA1 IN CLEI-
DOCRANIAL DYSPLASIA.

Brendan Lee
Dept. Molecular and Human Genetics, Baylor College
of Medicine, One Baylor Plaza, Houston TX USA 77030.

Introduction: Cleidocranial dysplasia
is a dominantly inherited disorder of skele-
togenesis characterized by delayed ossifica-
tion of the fontanel, hypoplastic clavicles,
and cranjofacial abnormalities. Embryologi-
cal studies of the clavicle and radiographic
studies suggest the presence of both de-
layed ossification and long bone dysplasia.
The runt domain transcription factor
RUNX2/CBFA1 is mutated in the majority of
CCD cases. By understanding the patho-
genesis of this syndrome, we can elucidate
the nature of the transcriptional network
by which RUNX2 regulates skeletogenesis

Results: We performed a clinical study
involving over 100 CCD patients, which

underscored a clinical defect involving
intramembranous, and endochondral ossifi-
cation. Patients have significant short
stature and exhibit great clinical variability
ranging from isolated dental anomalies to
classic CCD to CCD with osteopenia. Bone
mineral density studies, however, show that
most patients do not have osteopenia.
A subset of patients has recurrent fractures
and osteopenia. The majority of mutations
disrupt DNA binding and transactivation.
Other mutations do not affect DNA binding
and affects the ability of RUNX2 to interact
with CBFB. While loss of RUNX2 causes
decreased expression of osteoblast-specific
genes, there is also decreased chondrocyte
maturation in CCD subjects and in Runx2
mutant mice. In fact, RUNX2 can transacti-
vate the hypertrophic chondrocyte-specific
type X collagen gene and contributes to its
tissue-specific expression. CCD-related.
phenotypes exist that are not due muta-
tions in Runx2. They may be caused by
mutations in genes that regulate RUNX2
function during skeletogenesis Methods.
The natural history study was performed by
retrospective survey. Mutation and func-
tional analyses were performed as
described in G. Zhou et. al. Hum. Mol.
Genet. 8:2311 1999. Transgenic mice were
generated by standard pronuclear injection
and at least 2 independent founders were
analyzed in all cases.

Discussion: RUNX2 is required for both
osteoblast differentiation and chondrocyte
maturation. Loss of its function results in
decreased expression of osteoblast-specific
genes and defective chondrocyte matura-
tion. Its context dependent function is spec-
ified by interacting proteins such as CBFB
during development.
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DEVELOPMENT OF SKELETAL
PATTERN IN VERTEBRATE LIMBS
C TICKLE

Division of Cell and Developmental Biology, Wellcome
Trust Biocentre, University of Dundee, Dow Street,
Dundee DD15EH, UK

Vertebrate limb development is a re-
iterative process that culminates in the for-
mation of a complex organ with precisely
arranged cells and tissues. The first step is
essentially part of establishing the main
body plan and results in formation of limb
buds at the proper places in the embryo;
the next step is an autonomous process in
which cell-cell interactions within the limb
bud result in formation of tissue primordia;
and the final step is the subsequent mor-
phogenesis of these primordia to give final
anatomy. We will focus on experimental
analysis of the skeletal development of dig-
its in chick embryos. A model for mecha-
nisms that specify number and type of digit
skeletal primordia will be outlined with
suggested roles for Sonic hedgehog and
Bone Morphogenetic Proteins. Recent
work on subsequent morphogenesis of the
digit skeleton in chick embryos will be
described with special reference to the role
of Fibroblast Growth Factor signalling in
determining phalange number and speci-
fying the tip.

GENETIC AND CELLULAR CONTROL
OF SKELETAL DEVELOPMENT
AND HOMEOSTASIS

Bjorn R. Olsen

Department of Cell Biology, Harvard Medical School
and Department of Oral and Developmental Biology,
Harvard School of Dental Medicine, Boston, MA, USA

Most of the bones in the vertebrate
skeleton develop by the process of endo-

chondral ossification: Condensing mes-
enchymal cells differentiate into chondro-
cytes which produce cartilage models of
the future bones, and these models are sub-
sequently replaced by bone marrow and
bone in a series of steps involving chondro-
cyte hypertrophy and invasion of blood
vessels, osteoclastic (chondroclastic) cells
and osteoblastic progenitors from the peri-
chondrium into cartilage. This is followed
by differentiation, proliferation and bone
matrix production by osteoblasts and
remodelling of the bone through the cou-
pled activities of osteoclasts and
osteoblasts. Recent studies have provided
exciting new insights into some of the
genetic and molecular regulatory steps in
these processes.

VEGFA and its receptors VEGFR1 and
VEGFR2 have multiple roles during endo-
chondral ossification. First, VEGF is
expressed by mesenchymal cells around
cartilage models before chondrocyte hyper-
trophy is initiated within the models, and
this expression appears to stimulate angio-
genesis into the perichondrial regions.
Second, as chondrocyte hypertrophy
occurs within the cartilage models, VEGF is
expressed by hypertrophic chondrocytes
(controlled by the transcription factor
Cbfal/Runx2) and is essential for the
chemotactic migration of osteoclasts (chon-
droclasts) and endothelial cell sprouts into
the cartilage. Finally, VEGF has a direct
effect on osteoblasts and stimulates their
production of mineralized matrix.

VEGF is therefore both an indirect
(through stimulation of angiogenesis) and
a direct stimulator of bone formation. For
example, addition of a soluble VEGF recep-
tor to the medium of mouse calvarial
explant cultures completely suppresses the
thickening of the bone seen in control cul-
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tures during a five-day period. Osteoblasts
express both VEGFRI and VEGFR2 and
express VEGF when stimulated by vitamin
D3; VEGF may therefore act both as an
autocrine and paracrine factor for bone for-
mation. In osteoblastic cultures, VEGF can
induce both migration and alkaline phos-
phatase activity but not proliferation, sug-
gesting that it regulates aspects of
osteoblast differentiation, matrix produc-
tion, or both.

A positive regulator of osteoblastic pro-
liferation is the Wnt-binding receptor LRPS.
Its essential role in skeletal development
and growth has recently been uncovered
by studies of human disorders character-
ized by extremely low or high bone mass.
Homozygosity for loss-of function muta-
tions in LRPS has been demonstrated to
cause osteoporosis-pseudoglioma (an
extreme and earlyonset osteoporosis com-
bined with blindness) in a large number of
pedigrees, while a dominant gain-of func-
tion mutation has been found associated
with high bone mass in two large families.
The data suggest that LRPS or its antagonis-
tic ligand Dickkopf may be attractive candi-
dates for new drugs to prevent or reverse
age-related loss of bone mass leading to
OSteoporosis.

CRYSTAL STRUCTURE OF INTEGRINS:
TWISTS, TURNS AND SIGNALING.

M. A. Arnaout.

Renal Unit, Structural Biology Programs, Massachusetts
General Hospital and Harvard Medical School,
Charlestown, MA, 02129, USA.

Introduction: Binding of oA-contain-
ing or lacking integrins to their ligands is
divalent-cation dependent and regulated by
inside-out signals. Ligand-bound integrins
modulate in turn a wide number of vital cel-

lular processes. Integrin ligands have in
common an exposed Asp or Glu residue
that drives the binding to integrins. Struc-
tural information on this interaction has
been limited to oA, a dinucleotide-binding
fold whose structure was solved in unli-
ganded and liganded states. The majority of
integrins lack aA, however, thus hampering
a structure-based understanding of ligand
binding and activation in these receptors.

Methods: Expression, purification and
crystallization of extracellular aVB3 in the
presence of Ca2t or Mn2* were carried
out using published methods. The integrin-
ligand complex was generated by soaking
aVP3-Mn crystals in 2.4 mM cyclo (RGDf-
mV). The aVp3-Mn structure was solved
using MAD and SIRAS phases; the structures
of aVB3-Mn and the aVB3-RGD complex
were solved by molecular replacement:

Results: Unliganded acVP3 assumes an
asymmetric structure, formed of a ,head®
carried on two ,legs“ that are flexed at the
Jknees“; when extended, the structure
resembles the more familiar EM images of
integrins. oV is composed of four domains,
a seven-bladed B-propeller, thigh, calf 1 and
2. Of the 8 domains in 3 (PSI, BA, hybrid,
EGF1-4 and BTD), PSI and EGF1-2 are not
well visualized. The quaternary structure of
the of integrin head resembles that of the
af} subunits of G-proteins, implying similar
structure-activity relationships. Structure of
aVP3-RGD reveals that RGD inserts into
a crevice between the propeller and (BA
domains, with the ligand Asp binding to PA
in a manner very similar to that in liganded
aA; associated tertiary and quaternary
changes are detected.

Discussion: Elucidation of the struc-
tures of unliganded and liganded aCf33 pro-
vides an atomic basis for cation-mediated
binding of Asp-based ligands to integrins
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and for the associated tertiary and quater-
nary changes.The localization of the ligand-
binding site allows modelling of other het-
erodimeric integrins bound to physiologic
ligands. It also suggests that oA, when pre-
sent, serves as an endogenous integrin lig-
and. This tantalizing hypothesis, for which
supportive biochemical data exists, sug-
gests a unifying principle for ligand recog-
nition and signalling applicable in all inte-
grins.

References: Xiong, J-P, et al. (2001)
Science 294:339-345. Xiong, J-P, et al.
(2002) Science 296:151-155.

Alonso, J., et al. (2002) Current Biology
12:R340-342

SECRETION AND MATURATION OF
BONE MORPHOGENETIC PROTEIN-1
(BMP-1).

M. P. Leiehton and K. E. Kadler.

Wellcome Trust Centre for Cell-Matrix Research, School
of Biological Sciences, 2.205 Stopford Building, Univer-
sity of Manchester, Manchester, M 13 9PT UK.

Introduction: The coordination of the
initial interactions and processing events of
fibril formation is critical to the final struc-
ture and function of fibrils. A key event of
fibril formation is the removal of the C-
propeptides of collagen types I-III by BMP-
1.The role of BMP-1 in fibrillogenesis is crit-
ical, playing a key role in the coordinated
activation/maturation of essential steps in
the deposition of fibrils. BMP-1 is synthe-
sised as a latent (inactive) molecule. Identi-
fication of the site of maturation of BMP-
I gives an insight into the initial interactions
of fibril formation.

Methods: The potential furin cleavage
site of wild-type latent BMP-1 was mutated
to abrogate maturation (RSRR - RSAA).
Both wild-type and mutant BMP-1 had a C-

terminal flag-tag attached (BF and BF-
f respectively). The secretion and localisa-
tion of the proteins in HT-1080 cells was
examined using biochemical and fluores-
cent microscopy analysis.

Results: Mature BF was observed in the
cell media only and latent was observed in
the cell lysate only. No mature was
observed in the cell lysate. No maturation
of BFf was observed. BFA and monensin
abrogated maturation and secretion of BE
Addition of furin inhibitor completely abro-
gated BF maturation and led to secretion of
the Iatent form. Secreted BF (mature) was
active, while secreted latent BF and BF-
f were not active. rFurin cleaved fatent BE
but not BF-f. BF co-localised with furin.

Discussion: BMP-1 is activated by
furin. The maturation of BF occurs prior to
secretion i.e. from the TGN to the PM. Matu-
ration is dependent on the furin cleavage
site. Co-localisation of BF and BF-f witli furin
is not dependent on the furin cleavage site.

FUNDAMENTAL PRIMARY BONE
REMODELLING IN OSTEOARTHRITIS-
EVIDENCE FROM THE GUINEA PIG
MODEL

J. M. Anderson-MacKenzie, H. L. Quasnichka, R. Starr,
E.J. Lewis, M. E. J. Billingham and A. J. Bailey
Collagen Research Group, Bristol University, Bristol
BS40 7DY UK

Introduction: The role of bone change
in OA has been controversial, in this study we
compared radiographic bone density and
bone shape of the Dunkin Hartley (DH)
guinea pig, which develops OA and Bristol
Strain 2 (BS2), the non-OA developing con-
trol.

Methods: Four Male DH and four BS2
were studied at 3,6,9,12, 16, 20, 24 and 36
weeks of age. Posterior-anterior (PA) and
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lateral view, standardised Microfocal X-ray
images were obtained from each leg. Bone
density was analysed for the patella,and the
tibia and femur from the growth plate to
the cartilage junction in both views.A 1600
wide and 450 um deep area immediately
subchondral for the lateral and medial tibial
plateau in the PA view was analysed. The
shape of the femoral intercondylar notch
was also determined both from the images
and by direct measurement with callipers,
the notch width index was calculated
(notch width at 2/3td height) femur
width).

Results: At 24 and 36 weeks, but not
before, the bone density is higher in the DH
than BS2 most notably in the lateral view of
the femur and tibia and in the immediate
subchondral area. The notch width index
from the X-ray images showed a significant
decrease from 24 to 36 weeks in the DH
and measured in situ, the notch width
index in the DH was significantly smaller at
24 and 36 weeks.

Discussion: The DH have denser bone
th3n the BS2 from 24 weeks of age, this is
concomitant with the very earliest OA
histopathology, before development of
gross OA pathology and the metabolic alter-
ations in the bone to produce the density
change must have preceded these. The
notch shape change indicates that OA asso-
ciated bone remodelling also occurs in the
area of the cruciate ligament attachment,
and these results are similar to those in
humans. Overall these data show that bone
remodelling is fundamental during the very
carliest development of OA.

SCLERODERMA FIBROBLASTS EXHIBIT
ALTERED BIOMECHANICAL PROPER-
TIES AND RESPONSES TO MECHANI-
CAL LOADING COMPARED WITH NOR-
MAL CELLS

M. Eastwood, A. B. Harris, C. E. Sarraf, X. Shiwenl,

D. Abraham! and C. Black! Centre for Tissue Engineer-
ing Research, University of Westminster

115 New Cavendish St. London W1W 6UM. 1Dcpart-
ment of Rheumatology, Royal Free Hospital, London,
NW3 2PE United Kingdom.

Introduction: Connective tissue pro-
vides integrity and structural support for
almost all major organs in the human body.
Following trauma or disease these tissues
undergo repair by fibroblasts during which
time collagen is deposited and subsequent
remodelling results in scar tissue formation.
Normally this process is finely controlled,
however in a number of diseases, such as
Scleroderma (SSc), there is an over deposi-
tion of collagen which results in fibrosis
that can lead to organ failure and in severe
cases death.

Methods: Dermal fibroblasts from nor-
mal individuals (NDF) and patients with SSc
were seeded into collagen lattices to form 3-
dimension (3-D) matrices. The force of con-
traction (dynes) and response to mechanical
load (dynes/hr) was examined using the ten-
sioning-Culture Force Monitor. The influ-
ence of signalling molecule and transcrip-
tion factor binding inhibitors for the, PI3
kinase, MAP and JNK kinase signalling path-
ways on contraction and responses to
mechanical loading were assessed by addi-
tion to cell suspensions prior to their incor-
poration into 3-D collagen matrices.

Results: Contractile profiles showed
that SSc fibroblasts failed to display tension-
al homeostasis (~40-60 dynes/million cells)
characteristic of fibroblasts from normal der-
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mis. In addition SSc fibroblasts exhibited
a contractile rate up to 600 % higher than
their normal counter parts, reaching ten-
sional forces as high as 160 dynes/million
cells. Response to applied mechanical load
demonstrated that cells of SSc origin
responded at a greater rate in terms of
dynes/hr, indeed fibroblasts from SSc origin
restored matrix tension at a contractile rate
significantly higher than NDFs (p<0.05).The
addition of inhibitors of the PI3 kinase and
JNK kinase pathways were found to sup-
press the contractile profiles of both SSc and
NDF samples.

Discussion: The inability of fibroblasts
from SSc patients to reach tensional home-
ostasis and their enhanced contractile forces
suggests that SSc cells display a fundamental
abnormality in the mechanoregulatory
mechanism(s) characteristic of normal cells.
The use of signalling pathway and transcrip-
tion factor binding inhibitors have begun to
identity the fibroblast mechanosensors and
the nature of their regulatory pathways, and
provide useful tools with which to unravel
the molecular aberrations in mechanoregu-
lation in SSc.

TYPE I COLLAGEN TRIPLET DUPLICA-
TION MUTATION IN LETHAL OI SHIFTS
REGISTER OF ALPHA CHAINS
THROUGHOUT THE HELIX, AND DIS-
RNPTS INCORPORATION

OF MUTANT HELICES INTO FIBRILS
AND ECM.

‘W. A. Cabral, M. Mertts, E. Makareeva, S. Leikin

and J. C. Marini.

Section on Connective Tissue Disorders and Laboratory
of Physical and Structural Biology, NICHD, NIH, Bethes-
da, MD 20892, USA

Introdnction: The majority of colla-
gen mutations causing OI are glycine sub-

stitutions that disrupt the formation of the
triple helix. A rare type of collagen muta-
tion consists of a duplication of one or two
Gly-X-Y triplets. These mutations simply
shift the register of the chains in the helix
with respect to each other, without inter-
rupting the Gly-X-Y triplets, and yet have
severe clinical consequences. We delineat-
ed a triplet duplication in COLIA1 exon 44
in sibs with lethal OI. The normal allele
encodes 2 identical Gly-Ala-Hyp triplets at
aa 868-873, while the mutant allele encodes
three.

Methods: Biochemical properties were
determined by in vitro and tissue culture
assays. Physical properties were deter-
mined by differential scanning calorimetry
(DSC) and in vitro fibrillogenesis.

Results: We investigated the effect of
the register shift on collagen assembly, pro-
cessing and incorporation into fibrils. The
register shift delays helix formation, caus-
ing overmodification. DSC yielded Tm
decreases of 2 and 6 °C for helices with one
and two mutant chains, respectively. A bina-
ry co-processing assay of in wvitro N-pro-
teinase cleavage demonstrated that N-
propeptide cleavage of procollagen with
a triplet duplication was slower than for
normal procollagen or procollagen with an
Al G832S substitution. Proband fibrils
formed inefficiently and contained only
normal helices or helices with a single
mutant chain. Helices with two mutant
chains and the majority of helices with one
mutant chain did not form fibrils. In matrix
deposited by proband fibroblasts, mutant
chains were abundant in the immaturely
cross-linked fraction but did not form
mature cross-links effectively.

Discussion: The register shift resulting
from a triplet duplication was shown to
persists throughout the entire helix. The
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large Tm decrease found in helices with
two mutant al(I) chains demonstrates the
importance of interactions of X and
Y residues in oal(D)/a2(I) on helix stability.
The profound effects of the register shift on
chain interactions, helix stability and on fib-
ril and matrix incorporation correlate with
the severe clinical consequences of these
mutations.

TARGETED MUTATION OF THE
DIASTROPHIC DYSPLASIA SULFATE
TRANSPORTER GENE IN MICE
RESULTS IN A CHONDRODYSPLASIA
PHENOTYPE.

A. Rossil ,C. Tivcronz, R. Piazzal L. Tatangcloz,

S. Della Torrel AL Forlinol AL Superti—Furga3

and G. Cettal.

1Dept. of Biochemistry, University of Pavia,

Via Taramelli 3/B, 1-27100 Pavia, Italy;

e-mail: antrossi@unipv.it; 2Centro Ricerca Sperimentale,
Istituto Regina Elena, Rome; 3Departmem of Pediatrics,

University of Zurich, Switzerland.

Introduction. Mutations in the dias-
trophic dysplasia sulfate transporter
(DTDST) gene (5LC26A2) have been associ-
ated with a family of recessive chondrodys-
plasias including, in order of increasing
severity, a mild form of multiple epiphyseal
dysplasia, diastrophic dysplasia (DTD),
atelosteogenesis type 2 and achondrogene-
sis 1B. The gene encodes for a widely dis-
tributed sulfate-chloride antiporter of the
cell membrane whose function is crucial for
the uptake of inorganic sulfate, which is
needed for proteoglycan (PG) sulfation.
A correlation between the nature of the
mutations the residual function of the sul-
fate transporter, the degree of PG sulfation
and the different clinical phenotypes have
been traced. However several aspects
regarding the role of PG sulfation in skeletal

development and the etiology of DTDST
chondrodysplasias, which cannot be directly
studied in patients, have to be elucidated; for
these purposes we have generated a knock-
in mouse model for DTD.

Methods. We have generated a trans-
genic mouse homozygous for a A386V sub-
stitution, already detected in a DTD patient,
in the dtdst by homologous recombination
in embryonic stem cells (ES AB1 were kind-
ly provided by Dr. A. Bradley, Houston).

Results: By direct observation oftrans-
genic animals, X-rays and differential stain-
ing of whole mice with Alizarin Red S and
Alcian blue we have observed that het-
erozygous animals for the A386V substitu-
tion are phenotypically normal. In contrast
homozygous mice for the mutation grow
slowly with an overall shorter skeletal sys-
tem and reduced body weight compared
with normal litter mates. Biochemical analy-
ses of the animals are currently under way.
Discussion. These data demonstrate that the
DTD mutation introduced in the murine
dtdtst locus results in a chondrodysplasia
phenotype with the same severity as
human DTD.

Work supported by Telethon-Italy
grant D.83, Italian MURST grant
MMO5148132-3 and Fondazione Cariplo.

QUANTITATIVE AND HISTOLOGICAL
ANALYSIS OF REPAIR TISSUE BIOPSIES
FOLLOWING CHONDROCYTE IMPLAN-
TATION.

S. Dickinson, T. Sims, A. Hollander, C. Soranzo
and G. Abatangelo.

University of Bristol Academic Rheumatology,
Bristol BS 10 SNB, UK.

Introduction: Assessment of the quali-
ty of repair cartilage is dependent on the
availability of reliable outcome measures.

POHYBOVE USTROJI, ro¢nik 9, 2002, &. 3+4 115



The purpose of this study was to evaluate
the repair tissue generated following
implantation in humans of autologous
chondrocytes seeded onto Hyalograft-C
scaffolds, using both standard immuno-his-
tochemical techniques and new quantitive
assays. Methods: Chondrocytes isolated
from low weight-bearing cartilage of
patients were expanded in monolayer cul-
ture, seeded onto Hyalograft-C scaffolds and
cultured for a further 14 days before being
implanted into traumatic cartilage lesions
in the knee (1). Second-look biopsies were
harvested at arthroscopy, 12-30 months
after implantation, and were analysed using
both standard histological techniques and
new quantitative assays for type I, type II
and total collagen, proteoglycans and colla-
gen cross link content.

Results: At present, 22 second-look
biopsies have been analysed. Most biopsies
showed positive immunostaining for both
type II (hyaline) and type I collagen (fibro-
cartilage). Using biochemical analysis, total
collagen content was very high (in excess
of 70 % dry weight) in all samples, whereas
proteoglycan content and type II collagen
concentration relative to total collagen
were more variable. Therefore some repair
tissue biopsies were shown to be predomi-
nantly fibrocartilage in nature, whilst others
were clearly hyalinelike. In most cases
there was an excess of mature over imma-
ture collagen crosslinks, indicating the
repair tissue was stable, but still turning
over.

Discussion: This study demonstrates
for the first time that for analysis of repair
tissue biopsies it is possible to both cut tis-
sue sections for histological analysis and
quantify the quality of cartilage using sensi-
tive assays. The observations presented sug-
gest that an organised collagen network has

formed in most repair sites. These new
techniques should allow the accurate deter-
mination of any improvement in cartilage
quality following implantation.
Reference:

1. Brun, P, Abatangelo, G., Radice, M., Zacchi,
V., Guidolin, D., et al. (1999) J. Riomed. Mater. Res, 46:
337-346.

MODIFICATION OF TITANIUM
SURFACES USING COLLAGENS AND
NON-COLLAGENOUS COMPONENTS:
EFFECT ON MATRIX MORPHOLOGY,
GROWTH FACTOR BINDING

AND OSTEOBLAST RESPONSE

S. Bierbaum! JT. Hankel ,D. Scharnweber! ,H. Worch! s
U. Hempelz, K.-W. Wenzelz, S. Tippeltz, R. Funk3

Max Bergmann Center for Biomaterials, Dresden
1Uﬂiversity of Technology, 01062 Dresden, Germany
2Institute for Physiological Chemistry and Institute

for Anatomy, Dresden 3University of Technology, 01307
Dresden, Germany

Introduction: Surfaces of titanium
implants have been coated with collagen to
facilitate osseointegration and long-term
stability. Recently, the integration of growth
factors has become of interest to further
improve the healing process. To this end
the collagenous matrix can be modified by
diverse non-collagenous components,
which can interact with growth factors.
How these components affect not only
growth factor binding but also the struc-
ture of the adsorbed matrix and the
responses of adherent cells is the subject of
this study.

Methods: Experiments were performed
using collagen type I and III, fibronectin,
decorin, bone sialoprotein, chondroitin sul-
fate and heparan sulfate with Ti6A14V alloy
as substrate. Fibril morphology was assayed
by AFM and TEM. Non-collagenous compo-
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nents as well as BMP-4 and TGF-B1 were
quantified using Elisa. For primary
osteoblastic cells Ca deposition, ALP activi-
ty and collagen synthesis as well as
cytoskeletal morphology and vinculin dis-
tribution were studied.

Results: Inclusion of decorin or chon-
droitin sulfate (CS) gave rise to an increased
binding of TGF-B or BMP-4, respectively,and
changes in matrix morphology. For
osteoblasts, spreading and FAC's formation
were influenced. ALP activity was increased
for BMP combined with CS. Collagen type I
resulted in increased calcium deposition
compared to collagen type II with more
protein synthesis.

Discussion: While growth factor bind-
ing to a matrix adsorbed to titanium sur-
faces can be influenced by inclusion of
non-collagenous proteins, direct effects of
matrix composition on osteoblastic cells
can also be observed. The relative contribu-
tions of the changes in composition and
morphology still remain to be determined.

THE PATHOGENETICAL DEFECTS
OF COLLAGEN VI-DEFICIENT MICE,
AN ANIMAL MODEL OF HUMAN
MUSCULAR DYSTROPHIES

W. lrwinl*z, N. Bergaminl, P. Sabatelli3, L. Merlini5,
C. Reggiani4, P Braghettal, D. Volpinl, G. Bressanl,
P Bemardiz, P. Bonaldo!

1Dcpt4 of Histology, 2Df:pL of Biomedical Sciences,
SDepL of Physiology, University of Padova, Italy;

4]ORIRCCS, Bologna.

Collagen VI knockout (col6al-/-) mice
show myopathic lesions of skeletal mus-
cles, similar to those found in human Beth-
lem myopathy and Ullrich disease, also
caused by collagen VI mutations (1, 2). The
force developed by col6al-/- fibers or
skinned myotubes is markedly reduced
compared to controls, thus indicating that
the contractile properties of collagen VI
deficient muscles are impaired. Electron
microscopy of col6al-/-muscles detects
abnormal mitochondria and dilatation of
the sarcoplasmic reticulum (SR). Measure-
ments performed on isolated muscle fibers
show that the mitochondrial transmem-
brane potential (electronchemical gradient)
of mutant fibers drops very rapidly after
oligomycin treatment. Oligomycin also
causes a marked increase of cytosolic Ca2t
levels in col6all-/- fibers, which is blocked
by inhibitors of SR CaZ2*t release channels.
Both the loss of mitochondrial membrane
potential and the increase of cytosolic
CaZt are completely abolished when the
col6al/- fibers are cultured with collagen
VI, or when the fibers are treated with
cyclosporin A or BAPTA, suggesting that
Ca2t dysregulation is inducing the mito-
chondrial permeability transition in col6al-
/- fibers. These findings indicate that lack of
extracellular collagen VI impinges on mito-
chondrial function, and consistently apop-
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tosis is detected in situ in col6al-/- fibers,
but not in control fibers.

Our observations indicate that collagen
VI plays a key role in the maintenance of
the structural and functional integrity of
muscle fibers, and they provide new insight

into the pathogenetical mechanism
involved in two human congenital muscu-
lar dystrophies.

References:

1. Bonaldo et al. (1998) Hum. Mol. Genet. 7,2135-
2140.

2. Sabatelli, Bonaldo, Lattanzi et al. (2001 ) Matrix
Blol. 20, 475-486.

SO CALLED CYSTS IN OSTEOARTHRITIC
(0A) BONES ARE IN FACT GRANULATION
TISSUE

M. Adam, K. Smetana
Rheumatism Institute, Na Slupi 4, CZ 128 50 Prague 2,
Czechia

Introduction: It is nowadays generally
accepted that OA of knee joints and of hip
joints are two different diseases. Earlier
attention of authors was paid mainly to car-
tilage changes in OA. Nowadays it is quite
clear that OA is a disorder of the whole syn-
ovial joint organ and that a disease process
is centred more in bone than in cartilage,
which may be only the innocent bystander
of the disease process. In early eightieth
published Adam et al. the presence of a big
concentration of collagen type III in OA
femoral head. They suggest that this finding
shows the presence of newly formed gran-
ulation tissue. The aim of this study was to
confirm this suggestion by histological
observation.

Methods: Patients with hip joint OA
were clinically, laboratory, and roentgeno-
logically examined. Afterwards they under-
went surgical treatment with replacement

of femorat head by TEP. Obtained bone was
dissected and subchondral strongly vascu-
larized particularly subchondral tissue was
histologically examined.

Results: According to the histological
picture, there were defects in examined sub-
chondral bone. These defects contained
necrotic bone trabeculae, which were fur-
ther resorbed. Defects were filled up with
loose connective tissue which had charac-
teristics of granulation tissue. It contained
multinuclear cells, sometimes even with
twenty nuclei. Such cells are typical for
granulomas. When we measured concentra-
tions of different MMPs in extracts from
granulation tissues we ascertained their high
values, i.e. this newly formed granulation tis-
sues possessed high proteolytic activity tak-
ing part in further damage of bone trabecu-
lae. There was some tendency for repair but
its repair capacity was early exhausted.

Discussion: granulations in femoral
head cause severe pains, beside this they
are cause of femoral head deformation. Pre-
sented findings throw new light upon OA
etiopathogeny. We do not know the real rea-
son of granulation tissue formation, but we
suppose that this knowledge may help
improve therapy of this disease.

IMMUNOHISTOCHEMICAL DETECTION
OF COLLAGEN HYDROLYSATE IN
CYTOPLASMA

M. Adam, J. Martinek
Rheumatism Institute, Na Slupi 4, CZ 128 50 Prague 2,
Czechia

Introduction: Collagen hydrolysate
(CH) has been used successfully for many
centuries as nutraceuticum. CH has been
believed to pass GIT in form of amino acids
only. The aim of this study was to test the
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suggestion that CH are absorbed from GIT
as peptides.

Methods: For this study CH was pre-
pared from rat skin by enzymatic digestion.
Molecular mass of obtained peptides was
500 - 3500.

CH (1.0 ug) was then mixed with 50
mg incomplete Freud's adjuvant and a
sheep was immunized. Serum (20 ml
blood) was firstly collected 20 days after
the last booster. Antibodies titer was deter-
mined by ELISA. Specific antibodies were
isolated by CNBr-activated Sepharose 4B
chromatography. From various tissue sam-
ples (iver, oesophagus, kidney, sternum,
legjoints) of mice fed with CH for 11 days
(10 mg/10 g body weight daily) frozen sec-
tions were stained with primary antibodies
in the first step and in the second diluted
FITC-conjugated rabbit anti-sheep IgG was
applied. Samples from the same organs
were used for EM evaluation.

Results: mouse liver after feeding with
CH exhibited a massive fluorescence also in
the cytoplasm of hepatocytes at the level of
central vein lobules. Positive findings were
ascertained further in joints. Articular carti-
lage possessed ring shaped fluorescent sig-
nals at the region of chondrocyte extracel-
lular matrix boundary. Analogous findings
were observed in sternum. EM evaluation
using immuno-gold method for CH demon-
stration confirmed findings at the light mi-
croscopy level.

Discussion: Presented findings clearly
show that peptides containing the respec-
tive antigenic determinants cross the GIT
wall. Elements which are able to transfer
peptides and proteins across the gastroin-
testinal wall and bring them to the lym-
phatic and blood capillaries are EAF
(epithelium associated with follicules). Mas-
sive fluorescence in cytoplasma in mouse

liver indicates that CH is collected at first in
liver. Further the authors suggest that the
presence of gold-labeled antibodies to CH
as well as finding of immunofluorescence
in cytoplasma is very important for the elu-
cidation of mode of action of CH in dis-
eased human beings.

SERUM LEVELS OF SVCAM-1,

SICAM-1 AND GELATINASES A AND B
AS POSSIBLE PREDICTORS OF THE
OUTCOME OF RHEUMATIC ARTHRITIS

J. Stovickova, S. Machacek, J. Gatherova
Institute of Rheumatology, Na Slupi 4, 128 50 Prague 2,
Czech republic

Introduction: There is a need to find
predictive markers to judge progress of
rheumatic diseases as e.g. rheumatoid
arthritis. Recently it was found that interac-
tion of adhesive molecules ICAM-1 or
VCAM-lon the cell surface can initiate
gelatinases expression. They are capable to
degrade extracellular matrix.

Methods: We follow the levels of
SICAM-1, sVCAM-1, and gelatinases A and B
in the sera of 60 patients with early
rheumatoid arthritis and compared them
with the levels of C-reactive protein and
disease score DAS and radiografic score
according to Larsen. The levels of SICAM-1;
sVCAM-1, both gelatinases, and CRP were
assesed in 6 month intervals, the DAS and
radiografic score in 12 month intervals
within two years.

Results: We found that in all intervals
SICAM-1 correlated with sSVCAM-1 (0.3147<
14<0.5658, 0.004<p<0.027) but not with
other measures. The levels of gelatinase B
correlated well with levels of CRP
(0.3358<r¢<0.6184; 0.0099<p<0.0297) and
at the one set of the disease with score DAS
(rg = 0.3965; p=0.0113). The levels of CRP
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correlated well with score DAS at the one
set of RA (rg = 0.4994; p=0.0002) but not in
the course of the disease. The only measure

followed which value

at the onset of the

disease correlated with radiografic score
after two years was radiografic score by

itself (rg = 0.8855; p=0.

000D).

Discussion: Despite the fact that as
sICAM-land sVCAM-1 so both gelatinases
are elevated in the sera of RA patients their
levels don't predict the outcome of the dis-
ease. Levels of gelatinase B reflect the acute
state of the disease.The only one significant
predictor of the outcome of RA is probably
radiografic score by itself.
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KONFERENCE ¢ CONFERENCE

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)

STROUHAL E.

Ustav dé&jin mediciny 1. LF UK, Katefinska 32, Praha 2

V kvétnu 2001 probéhl v sousedstvi
a v blizkosti videniského sidla OSN 10.
celosvétovy kongres lidské genetiky,
sdruzujici zastupce genetickych spole¢nos-
ti z Evropy a ze zamofi. Jednani probihalo
v obrovském konferencnim centru.

SELECTED ABSTRACTS FROM
PLENARY SESSIONS

PROTEIN STRUCTURES, INHERITED
MUTATIONS AND DISEASES

J.M. Thornton, London

The mechanismus whereby inherited
DNA mutations cause disease are only
beginning to be understood. These are best
understood in the context of knowledge of
the three dimensional structure of the rele-
vant protein. Therefore to improve our
understanding of the molecular basis of
inherited diseases we have mapped the dis-
ease related mutations annotated in the
OMIM base onto protein structural data,

when available. I will present preliminary
review of the relationship between protein
sequence, structure, function and disease,
highlighting specific examples to illustrate
our observations.

HAS GENE DETECTION BENEFITED
THE CANCER PATIENT ?

A de la Chapelle, Ohio

Ideally, the detection of a gene whose
mutations contribute to cancer should lead
to the development of a drug or procedure
that cures or prevents that cancer. So far,
this sequence of events has occured
extremely rarely. Over 40 years ago a spe-
cific marker, the Philadelphia chromosome
was found. Over 25 years ago the Phl was
found to be caused by a translocation. Over
10 years ago the translocation was found to
lead to the fusion of two genes creating
a hyperactive tyrosine kinase. In a focused
effort to provide an antidote to this kinase,
hundreds or thousands of small - molecule
compounds were tested by a drug compa-

POHYBOVE USTROJI, ro¢nik 9, 2002, &. 3+4 121



ny. After many years of endeavor com-
pounds were tested by a drug company.
After many years of endeavour the com-
pound named STI 571 was identified that
appeared to have the desired effect. Today,
after some 3 years of clinical trials, STI 571
appears to induce complete remission in
almost every patient with CML, even at
advanced stages of the disease. There may
even be hope for cure. What lessons does
this story teach us? First, painstaking basic
research is a prerequisite of any progress.
This can best be done by academic
researchers who are free to choose their
projects. Second, drug development
requires enormous resources that are only
available to the industry. Imagination, disci-
pline and hard core targeting is also
required. Third, to get from gene discovery
to therapy takes a long time. Fourth, the
example shows that the scenario is possib-
ble. It should start happening more often.
My second example highlights the need
of open - mindedness and imagination.
Another leukemia, acute promyelocytic
leukemia /APLU is often curable today
through the combined use of trans -
retinoic acid and chemotherapy. The dis-
ease occurs as a result of the fusion of the
APL gene with the retinoic acid receptor
alpha - gene. So one might think that the
story resembles that of CML, the knowledge
of the molecular event (in this case one
interfering with the uptake of retinoic acid
hinting that treatment with retinoic acid
may be usefull. Not at all ! Treatment of APL
with retinoic acid preceded the molecular
genetic findings. It was part of Chinese folk
medicine. Imagination, open mindedness
and keen clinical observation are essential.
How about the relatively recently detected
genes that confer susceptibility to common
cancers? BRC and BRCA 2 have been

known for approximately 7 years. Their
diagnostic implications are of course huge
in affected families, and testing for muta-
tions probably leads to better risk aware-
ness and saved lives. Like in other cancers
showing Mendelian inheritance, a major
benefit is to those at-risk family members
who are found too be mutation negative.
But unfortunately, the BRCA genes have not
yet provided real breakthrougs in our
understanding of pathogenetic mecha-
nisms. Curative, non-cytotoxic drugs are
but a dream. Colorectal cancer looks some-
what brighter. Here the mismatch defect
caused by mutations in several genes
occurs not only in the main Mendelian
form of colorectal cancer (HNPCC) but also
in a sizeable proportion (up to 20 %) of spo-
radic cancers.These mismatch - repair defi-
cient colorectal cancer patients have a bet-
ter prognosis than others. The basis of this
fenomenon is not yet understood: however,
epigenetic fenomena (methylation, loss of
imprinting) seem to play a role. This gives
hope that drugs and/or procedures may be
forthcoming that interfere with these can-
cers. Already mismatch repair deficiency, as
defined by microsatellite instability, is a tool
in the large scale nolecular screening for
HNPCC which in turn facilitates life-saving
clinical surveillance.

In summary, the detection of cancer
related genes is beginning to impact the
clinical handling of subsets of many can-
cers, but the road from gene to therapy and
prevention is slow and unpredictable.

GAINS AND LOSSES IN SKULL AND
LIMB DEVELOPMENT
A. Wilkie, Oxford

In the diagnosis of syndromes, malfor-
mations of the skull and limbs frequently
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occur in the same disorder. This suggest that
similar molecular pathways are employed in
development of these evolutionary distinct
structures. These parallels will be ilustrated
from work in my laboratory to elucidate the
molecular basis of skull (craniosynostosis,
parietal foramina) and limb (syndactyly,
brachydactyly type B) malformations. These
disorders commonly show dominant inheri-
tance and the causative genes that I will dis-
cuss encode proteins of two specific cate-
gories, transcriptions factors compared to
most other proteins. In contrast, diverse gain
of function mechanisms (dominant positive
or negative) are commonly encountered in
receptor tyrosine - kinase mutations but
more difficult to establish for transcription
factors, although there is evidence for this
type of mechanism in specific MSX 2 and
HOXD13 mutations. Homozygous mutations
associated with complete loss of functions
are usually expected to be lethal, however in
the case of ROR 2 a distinct phenotype
occurs, recessive Robinow syndrome. Much
remains to be learnt about how these pro-
teins are integrated in development, but ele-
ments of a molecular pathway in the cranial
suture are beginning to emerge.

TRANSCRIPTION OF HOX GENES
SUGGEST A LINK BETWEEN
PATTERING AND THE SEGMENTATION
CLOCK

J. Zakany et al. Geneva, Rome

During mammalian development, tran-
scription of HOX genes is activated in pre-
somitic mesoderm with a time sequence
that follows the order of the genes along the
chromosome. Consequently, newly formed
somites contain specific combinations of
HOX proteins, that define their fates. I shall
discuss the fact that HOXD1 displays transi-

tory stripes of expression within presomitic
mesoderm, but not in somites. Stabilization
of its transcripts through targeted modifica-
tion uncovered sustained expression in
somites, reminiscent of other HOX gene pat-
terns, suggesting that cyclic activation in
presomitic mesoderm may be a general phe-
nomenon masked by slow transcript
turnover. Accordingly, in addition to HOXD1
and HOXD3, we show that the promoters of
both HOXB1 and HOXDI11 transgenes can
respond to this regulation. We propose that
colinearity is associated with bursts of tran-
scriptional activation of HOX genes every
time a somite is about to form. This dynamic
transcriptional behavior appears to depend
upon Notch signalling, as mice deficient for
the CBF 1 gene, zhe effector of the NOTCH
pathway, showed severely reduced HOXD
gene expression in presomitic mesoderm.
These results suggest a that link between
HOX gene activation and the mechanisms
behind the segmentation clock. Such a link-
age would coordinate the production of
novel segments with their morphological
specification.

Pozn. Genetické studie systému HOX jsou
provadény na mysich, slouzi k poznani indi-
viduilniho vyvoje, chorob a evoluce. Existuji tzv.
HOX genové rodiny, sestavajici z genti ABCD,
které determinuji umisténi té€lnich segmentu. A je
urcen prevazné pro kranidlni oblast, ostatni pro
distalné€jsi a distalni oblasti, plati systém Kkolinear-
ity. HOX geny se uplatiiuji pfedevsim na prstech.
Na zakladé rtiznych mutaci HOX jsou sledovany
razné malformace prstd u mysi. Jeden typ
mutace tzv. polyalaninova expanze HOX genu
vyvolava u clovéka tzv. II. typ synpolydaktylie,
Existuji rozdily mezi homozygotnim a heterozy-
gotnim fenotypem. Gradient v davce genti HOX
vede k Skile fenotypti od normilni pentadaktylie
k adaktylii. Tyto mechanismy fungovaly jiz
v pravéku. Pomoci mutaci HOX gent 1ze vysvétlit
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i vznik opozice palce. V experimentech jsou
u mysi znamy delece v HOX komplexu.

Ukazuje se Ze inverzni mutace HOX gent
maji vztah k herniim. HOX delece genu D vede
k zménam na tzv. handplate.

»I MET A TRAVELLER FROM
AN ANTIQUE LAND*“: GENES AS
HISTORY

B. Sykes, Oxford

These days genes may aspire to predic-
ing the future, but they are also messengers
from the past. Each gene has its own sepa-
rate history and has made its own journey
from the deep past to all of us in the pre-
sent day. Interpreting the messages genes
tell us about our ancestors, and with it the
history of our species, has changed. It has
shifted from the accumulation of summary
statistics and the state comparisons of one
,population“ with another to the realisa-
tion that the history of our species is the
history of individuals and their actions.

The agens of change has been the uni-
parental loci found on mitochondrial DNA
and the Y chromosome which trace the dif-
ferent histories of men and women. Robust
phylogenes and accurate mutation rates
introduce the fourth dimension of time into
the interpretation of the patterns of genet-
ic variation. The presentation will be illus-
trated by examples ranging from geustions
on a global dimension to what can be said
of the individual behaviour and lives of our
ancestors.

SELECTED ABSTRACT FROM
CONCURRENT SYMPOSIA

PREIMPLANTATION GENETIC
DIAGNOSIS: AN UPDATE

A. H. Handyside

Preimplantation genetic diagnosis
(PGD) following in vitro fertilization (IVF),
cleavage stage embryo biopsy and single
cell genetic analysis has become increas-
ingly established over the last ten years
a viable alternative to conventional prenatal
diagnosis for both chromosomal and single
gene defects (Handyside and Delhanty,
1997). The first pregnancies were estab-
lished in 198 in a series of couples at risk of
various X linked recessive diseases by iden-
tifying (unaffected or carrier) female
embryos for transfer (Handyside et al.
1990). Towards the end of 1999 the Euro-
pean Society for Human Reproduction and
Embryology (ESHRE) PGD Consortium
reported the first detailed clinical data from
16 centres for 392 cykles completed in the
period January 1997 to September 1998
(Geraedts et al. 1999). The overall clinical
pregnancy rate for this series was 17 % per
oocyte retrieval or 22 % per embryo trans-
fer and data from 82 pregnancies and 79
children was collected. In the latest data,
covering a period from 1994 to May, 2000,
1319 cykles from 25 centres are reported
with the same overall pregnancy rate
together with the details of 163 pregnan-
cies and 162 children (Geraedts et al.
2000).The current status of PGD will be
briefly reviewed together with prospects
for future developments.
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FETAL DNA IN MATERNAL PLASMA
Y. M. D. Lo, Shatin

Recently, fetal, DNA has been shown to
be present in maternal plasma and serum.
Using quantitative PCR techniques, fetal
DNA in maternal plasma and serum has
been demonstrated to be present in
amounts which are easily detectable. This
new source of fetal genetic material offers
a 8 powerful approach for the prenatal
diagnosis of many fetal genetic characteris-
tics, including blood group status and many
paternally-inherited genetic traits. Diseases
causing mutations which have been detect-
ed in maternal plasma include myotonioc
dystrophy and achondroplasia. The finding
that part of the fetal DNA in maternal plas-
ma exists as intact fetal cells also offers new
possibilities for the prenatal diagnosis of
many chromosomal aneuploidies, including
trisomy 21.

Quantitative abnormalities of fetal, DNA
in maternal plasma and serum have also
been found in many disorders, including
preeclampsia, preterm labour and fetal
chromosomal aneuploidies. These result
suggest that fetal DNA measurement may
become a useful tool for the detection or
monitoring of these disorders. Apart from
its diagnostic implications, circulating fetal
DNA also opens up many previously unex-
plored research opportunities for under-
standing the fetomaternal relationship on
a molecular level.

THE LIMB GIRDLE MUSCULAR
DIVERSITY OF PATHOGENESIS

K. M. D. Bushby, Newcastle upon Tyne

The limb girdle muscular dystrophies
(LGMD) are a heterogenous group of disor-
ders which comprise both autosomal dom-

inant and recessive diseases. A gene and
protein based classification for these con-
ditions is now possible, based on their
underlying molecular pathology. Amongst
the autosomal dominant forms of LGMD,
mutations in genes encoding myotilin
(a component of the muscle sarcomere)
caveolin 3 (a component of caveolae in the
muscle fibre membrane) and lamin A/C,
nuclear envelope protein have been
described, while mutations in the colagen
VI genes account for a phenotypically over-
lapping condition, Bethlem myopaty.
Amongst the autosomal recessive types of
LGMD are more diverse mutations in cal-
pain 3,a protease predominantly expressed
in skeletal muscle cause a relatively com-
mon type of LGMD, while mutations in dys-
ferlin, a membrane protein which contains
multiple C2 domains cause a form of mus-
cular dystrophy, which may present either
with predominantly proximal or distal dis-
ease. The latest gene identified as cusing an
autosomal recessive LGMD, telethonin, is
a component of muscle sarcomere.

With these diverse disease mechanisms,
it is likely that a number of disease pathways
can contribute to the causation of these dis-
eases. In the meantime, impromevents in the
classification of this group have resulted in
clear benefits to a patients in terms of diag-
nosis and the provision of prognostic and
genetic counselling information.

YEAST GENETICS AND HUMAN
BIOLOGY

P. Hieter, Vancouver

Yeast is arguably the most powerfull
experimental organism for learning about
the basic function of genes involved in
intracellular eukaryotic processes. The
combination of classical genetics, recombi-
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nant genetics and biochemistry offers
a definitive approach to understaning pro-
tein function in cells. Furthemore, the avail-
ability of the entire genomic sequence has
spawned the development of genome-wide
or system-wide approaches to the analysis
of gene function in yeast. These functional
genomic methods are of great value to yeast
genetics research and also place yeast as
a critical tested for these emerging tech-
nologies. Links between human disease
genes and yeast gene provide immediate
protein functional data and an experimen-
tal paradigm for further analysis of disease
relevant biology. They can also be used to
accelerate the identification of disease
genes. It is important to emphasize that the
link to yeast gene often provides connec-
tion to an entire genetic pathway, a multi-
protein complex, or interacting gene prod-
ucts. These additional links can be key to an
understanding of disease mechanism or
development of a therapeutic strategy.

The discovery of a relationship
between a human disease gene and a gene
found in yeast is clearly advantageous, but
how can these connections be established
in a systematic fashion? Three general para-
digms have emerged, 1. Human yeast simi-
larity searching 2. Genome cross referecing
3. Homologe probing. The worm and fly
genome sequences make multi-organismal
approaches for understanding human biol-
ogy even more powerful. These organism
provide complementing experimental
approaches and aspects of eukaryotic biol-
ogy not approachable in yeast. Given the
unique experimental advantages of the
yeast system, yeast genetics/genomics
approaches will continue to be a crucial
component in medical genetics research
for the foreseable future.

CLINICAL GENETICS: THE FUTURE

J. Burn, Newcastle upon Tyne

Genetics has become established in the
popular view as exciting and threatening in
equal measure. Its impact on future medi-
cine is taken as a fact. Most commentators
fail to distinguish between genetic tech-
nologies which will become incorporated
in to general diagnostics just as blood
groups did in past years, and the applica-
tion of genetics to inherited disease.The lat-
ter includes diagnosis, and assistance in
reproductive choice and predictive testing.
As a medical speciality, clinical genetics has
followed two paths. The first involves clini-
cal geneticists in small numbers acting as
an academic focus with most applications
dispersed to individual specialities. The sec-
ond, as seen for example in the UK and the
Netherlands, involves a large cohort of clin-
ical geneticists supported by genetic nurses
and counsellors acting as a focus for large
scale application of genetic knowledge in
medical practice. Chance, history, religion
and money all play a part in determining
which pathway is followed. This question is
whether they can or should converge and if
not, which will become the dominant
model in the health services of tomorrow.

ORGANIZATION OF GENETIC
SERVICES IN THE REPUBLIC OF CUBA

L. Heredero

The Island of Cuba with 11 million
inhabitans, an infant mortality about
7/1000, life expectation in 75 years, with
free national health system based in well
developed primary health care (more than
90 % of population covered by family doc-
tors) started a National Program for the
Diagnosis and Prevention of Genetic
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Diseases in 1982, and all of the island was
covered by this service ten years later. After
delineation of the most frequent genetic
disorders and birth defects (2,2 live birth
with NTDs, 3-7 % of the population is a car-
rier of hemoglobinopathies (HbS or HbC), 4
% of pregnant women over 38 years old, 3
% of the population is a carrier for CF) the
development of appropriate local technolo-
gies and organizational clinical evaluation
together with the Mother and Child Depart-
ment of the Ministry of Health have per-
mitted to offer a genetic service for all the
population.

Starting by detection increased genetic
risk using prenatal serum biochemical
markers in close connection with the fami-
ly health care and later over 500 family doc-
tors were trained in the detection of
increased genetic risk asking the family his-
tory at the community and its referral to
every provincial medical Genetic center.

A net of medical Genetic center was
built all over the country with facilities for
Hb electrophoresis, MSAFP determination,
US fetal monitoring, amniocentesis, chromo-
some analysis and clinical genetics. The
National Reference Center also offer DNA
analysis. Enzymatic determination and
neonatal screening for PKU and is engaged
with postdoctoral medical training in med-
ical genetics and evaluation of the proce-
dures.

Some research about ethical aspects
and evaluation of the services result in
a positive acceptation of the population
about this services. Still me need to be bet-
ter in some branches and to increase more
diagnostics options when the economical
situation become better.

DEVELOPMENT OF A PRIMARY
HEALTH CARE GENETIC SERVICES
FOR RURAL SOUTHERN AFRICAN
COMMUNITIES: THE ROAD TO EQUITY
AND EQALITY?

P A.Vender et al., Sovenga

In 1990 genetic service were not con-
sidered to be part of primary Health Care
/PHC) in South Africa, specially not in the
underdeveloped poor rural African areas
where very little epidemiological informa-
tion data existed on the incidence/preva-
lence of genetic disorders and birth defects.
The general perception was that congenital
disorders were not a health problem of sig-
nificance in rural South Africa. This concept
that a clinical genetic service was an inap-
propriate luxury in these developing coun-
tries obfuscated the fact that in such coun-
tries the incidence of congenital disorders
was as high, and in certain circumstances
higher, than in industrialized countries.

The Northern Province, South Africa is
one of the poorest and most underdevel-
oped vast rural areas of South Africa, inhab-
ited by 5,2 million people of which 95 %
are indigenous black people from the
Venda, Pedi and Shangaan tribes while
approximately 50 % are still illiterate. Most
households are still without electricity, run-
ning water, and sanitation, while public
transport is almost non-existing with veay
pooor rail and road infrastructure, event
though most 1st World technology is on its
doorsteps but not accessible.

In 1989 a research project, ,Screening
programe To Diagnose Congenital/Genetic
Abnormalities among New Born Babies At
Mankweng Hospital“ was started and is still
continuing at several Hospitals in the
Province. From this beginning this project
developed into a multiphase community-
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based PHC genetic disability program that
led to numerous developments and activities
in many Hospitals, Institutions and Schools
for the physical, visual auditory and intel-
lectualy disabled.

The numerous facets of developments
and activities will be discussed, including
training oh PHC workers, screening pro-
jects, research, counseling, service provision
and establishment of parent support groups
among the rural disadvantaged communi-
ties. It also provided for the first time infor-
mation from rural South Africa on the inci-
dence and frequency of congenital disorders
in general and of specific common syn-
dromes including Down Syndrome,
Albinism and NTDs.

THE GENETICS OF INHERITED
OCULAR DISORDERS

G. C. M. Black

Genetic factors contribute to a wide
range of the disorders that cause blindness
and visual disability, inherited ocular dis-
eases comprise the single most common
group amongst those of childhood onset.
Recent discoveries have underlined the
complexity of genetic ophtalmic disease,
currently over 135 genes and loci are
defined causing retinal disease alone.

Locus heterogeneity is common, as illus-
trated by disorders of both anterior (e.g.
anterior segment dysgenesis, autosomal
dominant cataract) and posterior segments
(e.g. retinal and macular dystrophies). The
major steps taken to define the exact genet-
ic basis of many of these conditions may
now be used for diagnosis and counseling.
In some cases this may be helpfull in direct-
ing management and treatment of affected
patients. This possibility has been demon-
strated both in man as well as in animal

models and will be illustrated with refer-
ence to the corneal dystrophies (honey-
comb, Ries - Bucklers, granular and lattice
dystrophies anterior segment dysgenesis
syndromes /aniridia, goniodysgeneses and
Rieger syndrome/ as well macular dystro-
phies (Stardgardt disease).

Many multisystemic conditions (e.g.
phakomatoses, Norrie disease, vitreo-
retinopathies) have an ocular component.
The biochemical pathways involved in their
aetiology are crucial to the development
and maitenance of different organ systems.
Combining the advantages of detailed ocu-
lar phenotypic definition with an expand-
ing understanding of their molecular basis
sheds light on molecular mechanisms of
general significance. This will be ilustrated
with reference to the role of the hedgehog
pathways in vitreoretinal neurodevelop-
ment as well as disorders of extracellular
matrix construction.

Many of the commonest causes of the
blindness (cataract, glaucoma, and macular
degeneration) have important genetic com-
ponents in their aetiology yet these remain
unknown. Addressing this area remains
a major challenge for future.

GENETIC DEFECTS IN STEROL
METABOLISMUS

E Moebius, Innsbruck

Genetic defects in sterol metabolising
enzymes have recently emerged as impor-
tant causes of dysmorphogenetic syn-
dromes. They affect enzymes required for
the removal of methyl groups at C4 NSHDL,
the shift of the double bond from C8-9 to
C7-8 and the removal of the double bond at
C7-8. Missense or non sense mutations in
NSHDL on Xq28 cause X chromosomal dom-
inant CHILD syndrome - congenital
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hemidysplasia with ichtchyosiform erythro-
derma and limb defects, a rare inborn disor-
der which affects bone and skin in females
and is presumably lethal in males. NSHDL is
involved in C4 sterol demethylation but its
precise biochemical function remains to be
clarified. Nonsense and missense mutations
in the same gene underly the Bare patches
and Striated mutations in mice. Recurrent
missense and nonsense mutations in
Emopamil binding protein on Xp11.22 are
found in patients with X chromosomal dom-
inant chondrodysplasia punctata. CDPX2 is
characterized by skeletal (epiphyseal stip-
pling, limb shortening, short stature) and
epidermal (atrophy, ichtchyosis, hyperker-
atosis) manifestations as well as occasional
sectorial cataracts. The mouse mutant Tat-
tered carries a missense mutation in EBP. The
clinical differentiation between CHILD syn-
drome and CDPX 2 is controversial. The
morphological phenotypes of Bare patches
and Tattered are similar to each other and
ressemble CHILD syndrome as well as
CDPX2 including lethality in male embryos.
Cholesterol crossfeeding between cell
patches in which either the X chromosome
carrying the wildtype or the mutant allele
are active possibly explains why neither in
CHILD syndrome nor in CDPX2 total cho-
lesterol levels are reduced. In contrast sub-
stantially reduced total sterol concentrations
are a hallmark of the more frequent autoso-
mal recessive Smith-Lemli-Opitz RSH syn-
drome (SLOS MIM 270 400) due to muta-
tions in DHCR7 in 11q13.

SLOS is characterized by dysmorpho-
genesis (e.g. syndactyly, heart and lung
defects), failure to thrive and mental retar-
dation or autism. A recently described
induced mouse mutant in DHCR 7 had the
biochemical characteristics of the SLOS and
most surprisingly symptoms of severe neu-

rological deficits such as reduced physical
activity and uncoordinated swallowing.

THROMBOCYTOPAENIA — ABSENT
RADIUS SYNDROME (TAR)
A CLINICAL GENETIC STUDY

K. L. Greenhalgh et al., Bristol, London, Geneva

Information regarding the phenotype of
TAR syndrome is largely based on single
case reports. In order to delineate the phe-
notype, 32 patients diagnosed with TAR
syndrome underwent clinical and cytoge-
netic analysis. All cases except 1 had bilat-
eral radial dysplasia. The thumbs were pre-
sent in all cases but morphology and
function were abnormal. Lower limb
defects occured in 47 % cardiac anomalies
(e.g. tetralogy of Fallot) in 16 %. Thrombo-
cytopaenia may be as asymptomatic and
remain undetected until later life. Early
detection is associated with low morbidity,
highlighting the value of haematological
investigation in patients with radial aplasia.
Previous reports of urogenital abnormali-
ties were rare, however in this study anom-
alies were found in 25 %. of cases.The asso-
ciation of TAR syndrome and cows milk
intolerance is well described, in this study
43 % of cases showed cows milk intoler-
ance and 25 % had experienced prolonged
bouts of gastroenteritis. Three atypical
cases were found. Two showed features of
Roberts syndrome and the third have men-
tal retardation and genitourinary abnormal-
ities suggestive of DK phocomelia. Four sib
pairs were found. A female excess (23
female, 8 male, one case unknown) was
observed. Chromosome breakage studies
were normal in all cases tested. Two further
cytogenetic abnormalities are under inves-
tigation and have provided useful candidate
genes for further study based on role in
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limb development and haematopoiesis. This
study suggest that the phenotype for TAR
syndrome is wider than previously report-
ed. The conditions may be heterogenous
with implications for genetic counselling
and gene identification.

ACHEIROPODIA IS CAUSED BY
GENOMIC DELETION IN C7ORF2
THE HUMAN ORTOLOGUE

OF THE LMBR1 GENE

P Tsipouras et al. Farmington, Rotterdam,
Cambridge, Sao Paulo, Porto Alegre, Botucatu

Acheiropodia is a unique condition pre-
senting with bilateral congenital amputa-
tions of the upper and lower extremities
and aplasia of the hands and feet. This
severely handicapping development disor-
ders appears to affect only the extremities
with no other systemic manifestations
reported. With the exception of two affect-
ed siblings in Puerto Rico the reported
cases are of Brazilian origin. The incidence
of acheiropodia in Brazil has been estimat-
ed to be approximately 1/250 00 births.
Acheiropodia is inherited as an autosomal
recessive trait and the heterozygotes are
phenotypically normal. The vast majority of
affected individuals are the offspring of
consanguineous matings. A locus for
acheiropodia has been mapped to chromo-
some 7q36.To facilitate the identification of
the gene responsible for this disorder, we
first refined the acheiropodia critical region
by haplotype analysis and subsequently
identified a common mutation in
C70RFV2, the human ortologue of the
mouse LMBR1 gene, responsible for the dis-
ease. Analysis of a panel of five acheiropo-
dia families with fifteen polymorphic mark-
ers, narrowed the critical region to 1,3 cM,
based on identify by descent, and to less

than 0,5 Mb by physical mapping. Analysis
of C7ORF2, the human ortologue of the
mouse LMBR1 gene that has been implicat-
ed in mouse mutant Hemimelic extra toes,
identified a deletion in all five families thus
identifying a common acheiropodia muta-
tion. The deletion was identified at both the
genomic DNA and mRNA level. It leads to
the production of a C7ORF2 transcript lack-
ing exon 4 and introduces a premature stop
codon downstream of exon 3. Given the
nature of the acheiropodia phenotype, it
appears likely that LMBR1 gene plays an
important role in limb development.

DELETIONS OF THE HOMEOBOX
GENE SHOX ARE AN IMPORTANT
CAUSE OF GROWTH FAILURE

IN PATIENTS WITH IDIOPATHIC
SHORT STATURE

G.A. Rappold et al. Heidelberg, Halle, Bethesda, Tokyo

With an incidence of 3 in 100 is a fairly
frequent diagnosis in children. Idiopatic
short stature refers to a heterogenous
group of patients which are short due to
different reasons. Mutations of a human
homeobox gene, SHOX, have been recently
shown to underlie the short stature pheno-
type in patients with Turner syndrome and
most patients with Leri - Weill dyschon-
droosteosis. Here, we adresss the question
on the indicidence and type of SHOX muta-
tions seen in children with short stature of
unknown etiology, termed idiopathic. We
have analysed the SHOX gene for intragenic
mutations by single strand conformation
polymorphism (SSCP) and for complete
gene deletion by fluorescence in situ
hybridisation (FISH) in 820 and 150
patients, respectively. We have identified
nonsense, missense and a small deletion in
the coding region of SHOX (8/820). In 150
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patients we were able carry out FISH analy-
sis and detected 4 complete gene deletions
(4/150). At last seven mutations (7/12)
could be shown to be truly functional by
comparing with the genotype and pheno-
type of the parents. Consequently SHOX
mutations have been detected in more than
2 % of children with idiopathic short
stature. The spectrum of SHOX mutations is
biased with the vast majority leading to
complete gene deletions. Children with
SHOX mutations have been shown in retro-
spect to often derive from families where
older affected family members show mild
skeletal features reminiscent of the Turner
skeletal features. Short patients with a nor-
mal karyotype and the presence of any of
the Turner characteristic dysmorphic skele-
tal features. Short patiens with a normal
karyotype and the presence of any of the
Turner characteristic dysmorphic skeletal
features such as high arched palate, short
neck, abnormal articular development,
cubitus valgus, genu valgum, short 4th
metacarpals and Madelung deformity or
with frequent otitis media are therefore
likely candidates for a SHOX gene disorder.

SELECTED ABSTRACT FROM THE SEC-
TION CLINICAL GENETICS AND DYS-
MORPHOLOGY

POLAND — MOEBIUS SYNDROME
M. Kuklik, Praha

The author summmarizes hitherto
experience with the clinical and genetic
characteristics of Polands and Moebius syn-
drome. Poland - Moebius syndrome is an
overlapping disruption spectrum of inborn
defects affecting the face and extremities.
Five selected case-records with this disease

and the sequence and of the Poland - Moe-
bius are presented. For establishment of
a more accurate symptomatology, and irre-
placeable is held by anthropometric exami-
nation, for objectifying the assymetry of the
chest the so called cyrtogram., the chest
circumference recorded by means of
a wire, is valuable. From the aspect of genet-
ic counselling preconception care is always
provided to mothers from families with
reproduction intentions, as well as ultra-
sonographic examination of fetus in area of
assumed acral symptomatology (signaling
phenotype). In two families ultrasonogra-
phy was used for prenatal diagnosis. Inva-
sive prenatal diagnosis by amniocentesis
was employed in a family with Moebius
syndrome. In these families dermatoglyphs
have certain common characteristics, such
a tendency towards simple patterns. In the
wider family of one of our patients we
detected in a cousin Parkes - Weber - Klip-
pel - Trenaunays syndrome, which may
indicate common vascular predisponing
factors.

OROFACIAL FINDINGS IN CHROMO-
SOMAL BREAKAGE DISEASES

J. Handzel, M. Kuklik, Praha

Chromosomal brekages are caused by
inborn insufficiency of enzymatic systems
reparing mutations of chromosomal DNA.
These diseases represent a serious pre-
cancerous state and in patients (and also in
carriers) of these genetically determined
diseases there is a ereater incidence of
oncological cases. Following immunodefi-
ciences are associated with chromosomal
instability: ataxia teleangiectatica, Bloom
syndrome, xeroderma pigmentosum, incon-
tinentia pigmenti, Nijmegen breakage syn-
drome, Jadasson - Lewandowski syndrome
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etc. This group of pathological conditions
could be already described as chromosomal
breakage diseases. The authors are describ-
ing two cases where chromosomal instabil-
ity were accompanied either bizzare odon-
todysplasias and incontinentia pigmenti or
by severe oligodontia, dyskeratosis congeni-
ta and onychogryposes.The acquired chro-
mosomal abberations were caused in our
patients probably by essential exposures to
enviromental influences. The most impor-
tant tasks in patients with chromosomal
breakages are, early diagnosis and special
oncological preventive program.

CRANIOFACIAL TREATMENT
MANAGEMENT OF CLEIDOCRANIAL
DYSPLASIA

1. Golan et al. , Regensburg

Cleidocranial dysplasia is a rare autoso-
mal dominant generalized bone dysplasia
characterized by a widely variable expressivi-
ty. Anomalies of the membranous and
enchondral bone as well as dental character-
istics have been reported. Homozygous mice
mutants shows a complete lack of bone
development. Mutations of CBFA 1 (non
RUNX2) a master gene of the runt domain
family, were identified as the etiological fac-
tor of this disorder. While the dental system
shows an almost constant affection in all
CCD cases, major seletal symptoms like clav-
icular hypoplasia are not always expressed.
The reason for dental affection cannot be
explained by mutations in the CBFA1 gene.
Based on 15 CCD patients treated in our clin-
ic and over 200 reviewed publications, we
describe our treatment approaches for vari-
ous dentofacial symptoms. There include
supernumerary teeth, persistence of deci-
dous teeth, retained tooth germs leading to
reduced chewing ability, cysts and the risk of

pathological mandible fracture. The craniofa-
cial expressions are, according to the patients
point of view, the main cause for the reduc-
tion in quality of life. By interdisciplinary
treatment involving an ortodontist, dentist
and maxilllofacial surgeon, a well-functioning
permanent dentition as well as an eastheti-
cally satisfying facial appearance can be
achieved. Due to rareness of the disease, gen-
eral treatment guidelines are difficult to
define. Most of the reports published in the
literature are single case reports, not allowing
statistically significant conclusions. There-
fore, CCD patients should be advised as soon
as possible by a qualified orthodontist to
determine the optimal starting time to
achieve the best individual treatment.

Kongres probihal jesté v dalsich sekcich pre-
natdlni a perinatalni genetiky, dile na téma gen-
ova struktura a funkce, genetické poradenstvi
a vzdélavani, genetickd epidemiologie a popu-
lacni genetika, geneticky servis a screening,
genomika a bioinformatika, vazebné mapovani
a polymorfismus, analyza chorob, molekularni
zaklad mendelovskych onemocnéni, vyvoj
s diferenciaci a morfogenezi, biochemicky zaklad
genetickych onemocnéni, srovnavaci genetika.
Z tohoto duvodu nemuZe byt vybér uvedenych
referata reprezentativni nebot celkové mnozstvi
prezentovanych pfispévka bylo témér 1700 od
ucastnika z celého svéta.

Pokusime se i nadile informovat z téchto
pravidelné se konajicich sympozii ESHG -
s vybérem se zfetelem na kostni dysplazie,
koncetinové vady a syndromologii.

MUDr. Miloslav Kuklik, CSc.

Ambulantni centrum pro vady pohybového aparitu
- genetickd ambulance

Olsanska 7

130 00 Praha 3

kuklik. m@volny.cz
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ZPRAVA Z OSTEOLOGIE 2002, GRAZ, RAKOUSKO,
6. —10. 3. 2002

REPORT FROM OSTEOLOGIE 2002, GRAZ,
AUSTRIA, 6. — 10. MARZ 2002

KUKLIK M.

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

Za nezajmu ceské osteologické a revma-
tologické verejnosti probéhl spole¢ny osteo-
logicky kongres pod spolec¢nym zastfeSenim
némecké osteologické spole¢nosti
a endokrinologické spolecnosti, Rakouské
spolec¢nosti pro vyzkum kosti a mineralniho
metabolismu, dale Rakouského osteo-
porotického fora, Némecké revmatologické
spole¢nosti, Rakouské spolecnosti pro
revmatologii a Ortopedické spolec¢nosti pro
osteologii. Kongresu se ucastnily téZ svépo-
mocné skupiny pacientit v némecky mlu-
vicich zemich. Kongres byl pofadian v rimci
dekady kosti a kloubtl. Celkem se ucastnilo
15 odbornych spolec¢nosti zabyvajicich se
problematikou osteologie.

Celkem ve 4 plenarnich zasedanich se
jednalo o dulezitych osteologickych témat-
ech jako je revmatologie, vyZiva, osteo-
pordza, medicina zaloZend na faktech, bio-
chemie vymény latkové u  Kkosti,
revmatologicka onemocnéni kloubti a nové
trendy v revmatologii. Dile bylo pofiadano
9 seminifa a workshopu. Celkem zaznélo
174 pfispévkll s novymi vysledky v oboru
revmatologie a osteologie.

Farmaceuticky primysl pofadal 7
satelitnich sympozii s aktudlnimi tématy

v oboru osteologie a revmatologie se
zaméfenim na nové terapeutické moznosti.
Soucasti sympozia byl i kurs pro praktické
1ékare se zaméfrenim na osteologickou tera-
pii a diagnostiku.

Pro dokumentaci uvadim vytah z nék-
terych referat(:

INTERACTIONS BETWEEN RANKL,
TNF ALFA AND TNF BETA IN THE REG-
ULATION OF OSTEOCLAST
FORMATION AND FUNCTION

T. Chambers, St. George Hospital Medical School,
London

It has been known for many years that
osteoclasts derive from M-CSF-dependent
precursors of mononuclear phagocyte
series, and that their formation and function
are regulated by cells of the osteoblastic lin-
eage. There has recently been an explosion
in information concerning the molecular
basis for this regulation. Osteoblastic cells
express M-CSE which is required for prolif-
eration, survival and the induction of RANK
in precursors. Osteoblastic cells induce
osteoclastic differentiation and resorptive

POHYBOVE USTROJI, ro¢nik 9, 2002, &. 3+4 133



activity through expression of RANKL.
Osteoclastic regulation is assisted through
secretion by osteoblastic and other cells of
osteoprotegerin (OPG), a soluble decoy
receptor for RANKL. TGF beta appears to be
an essential cofactor for osteoclast forma-
tion. Thus TGF beta not fully powerfully syn-
ergizes with RANKL, but osteoclasts forma-
tion is abolished by soluble TGF beta
receptors. TGF beta seems to act partly by
preventing the development of resistance to
OClL-induction that otherwise occurs when
precursors are incubated in M-CSE and
opposes the ability of agents such as IFN
gama to induce alternative macrophagic lin-
eages. TGF beta also suppresses apoptosis in
osteoclasts.

Surprisingly, not only RANKL, but TNF
alfa can induce osteoclasts formation in
vitro, especially in the presence of TGF
beta. Thus TNF alfa can induce inflammato-
ry/cytotoxical makrophages of osteoclasts,
depending upon the presence opr absence
of cofactors such is interferons or TGF beta.

This suggest a model in which lineage is
activated by RANKL/TNF alfa, but deter-
mined by cofactors.

TNF alfa enhances bone resorption by
several pathways. Not only induces RANKL
in osteoblastic cells and directly stimulate
osteoblastic differentation. Moreover, TNF
alfa strongly synergizes with RANKL, such
that minimale concentrations of TNF alfa
are sufficient to substantially augment osteo-
clast activation. The extreme sensitivity of
osteoclasts to activation by TNF alfa suggest
that the most sensitive osteolytic response
of bone to TNF alfa is through activation of
existing osteoclasts, and the strong synergy
with RANKL provides a mechanism where-
by increased osteolysis can be achieved
without disturbance to the underlying pat-
tern of osteoclastic localisation.

VALIDATION OF A NEW AUTOMATED
IMUNOASSAY FOR MEASUREMENT
OF INTACT OSTEOCALCIN

W. J. Fassbender, B. Steinhauer, H. Stracke,
P. M. Schumm - Draeger, K.H. Usadel
I. University Clinic, Frankfurt/M Germany

III- University Clinic, Giessen , Germany

Bone turnover is assesssed indirectly by
measurement of biochemical markers of
bone turnover.

Osteocalcin, a 49 aminoacid protein is
a major noncollagenous protein of bone
matrix, synthesized by osteoblasts and
odontoblasts. Various assays exist for asses-
ment of osteocalcin and concentrations in
the same serum sample may vary enor-
mously. The used antibodies may recognize
intact osteocalcin anad/or circulating frag-
ments of osteocalcin.

We observed highly significant correla-
tion between both asssays for healthy per-
sons and also for patient samples. Very low
inter and intraaassay covariance as well as
highly significant linearity tested by seridl
dilutions were demonstrated.

The described automated intact osteo-
calcin assay shows highly significant corre-
lations to the compared established IRMA
method. We conclude, that the here validat-
ed IMMULITE assay is an useful test systém
for assesment of serum intact osteocalcin
giving valuable results in comparison to the
established non automated assay.
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THE BSMI AND TAQI — POLYMOR-
PHISMS OF THE VITAMIN D
RECEPTOR GENE DOES NOT
PREDICT BONE MINERAL DENSITY
IN ANKYLOSING SPONDYLITIS

Lange, U., Battman A., Bayer, M., et al.
University Giessen, Germany, University Graz, Austria

Although the genes that regulate bone
mineral density (BMD) are incompletely
defined, a great number of publications sug-
gest that several genes are involved. The vit-
amin D receptor gene (VDR) has been impli-
cated as a factor affecting bone mass.
However, associations of VDR genotypes to
bone mineral density in different popula-
tions have brought contradictionary results.

The aim of study was to analyse rela-
tions between Bsml and Taql polymor-
phisms, BMD and markers of disease activi-
ty in ankylosing spondylitis (AS).

BsmIU and Tagl-polymorphisms were
not associated with BMD of the spine and
hip. The markers of disease activity did not
differ in Bsml and Taql-genotype subgroups.

The current study found that BsmI and
Taql-polymorphisms at the VDR gene are
unlikely to be of clinical value in identifying
AS patients who are at risk for osteoporosis.

HIGH PREVALENCE OF 1,25 VITAMIN
D3 DEFICENCY, DISEASE ACTIVITY
AND LOW BONE MASS IN ANKYLOS-
ING SPONDYLITIS

Lange, U.,Teichmann, J., Jung, O., Stracke, H.
University Giessen Germany, University Frankfurt/M,

Germany

Vitamin D is important hormone in
bone metabolism. Especially in ankylosing
spondylitis it is of great interest. If inflam-
matory activity in AS itself plays a major role

in the pathophysiology of bone loss,
osteopenia/osteoporosis in AS mediated by
1,25 vitamin D3 (1,25 D3) regulating both,
the inflammatory process and bone
turnover.

Osteoporosis was seen in earle as well
as in progressive stages of AS. Furthemore,
serum levels of 1,25 D3 and PTH were neg-
atively correlated to disease activity and
TNF alfa, the excretion of crosslinks
showed a positive correlation with disease
activity and TNF alfa and 1,25 D3 and PTH
were positively correlated to bone AP, and
TNF alfa positively correlated to disease
activity.

Osteoporosis is frequent in AS - 39,6 %.
High disease activity is associated with an
alteration in vitamin D metabolites and
increased levels of bone resorption in
active AS. The following explanations are
worth of consideration of the low levels of
1,25 D3 a reduction in 1,25 D3 synthesis
due to a supression of lalfa hydroxylase
activity (downregulation of lalfa hydroxy-
lase promotor by TNF alfa: an increased
binding of 1,25 D3 to vitamin D receptor in
immunocompetent cells, disturbance of
enteral absorption due to intestinal vitamin
D receptor defect, FOKL polymorphisms of
the vitamin D receptor gene.The decreased
levels of 1,25 D3 suggest further research
to determine, if the low levels as an
endougenous immunemodulator sup-
presing activated T cells and the cell prolif-
eration may accelerate the inflammation
process in AS.

However, the results of the study sug-
gest that an aeteration in vitamin D metab-
olism may play a critical role and is a poten-
tial factor in the pathogenesis of
osteopenia/osteoporosis in AS.
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THE ORTHOSIS SPINOMED IMPROVES
POSTURE, TRUNK MUSCLE STRENGTH
AND QUALITY OF LIFE IN WOMEN
‘WITH SPINAL OSTEOPOROSIS

B. Begerow, M. Pfeiffer and H.W. Minne
Institut of Clinical Ostelogy, Bad Pyrmont, Germany

Thoracolumbar braces are widely used
in the care of patients with vertebral frac-
tures due to osteoporosis. Their usefulness,
however, has never been tested under stan-
dardized conditions. To our knowledge, this
is first randomized, controlled, prospective,
cross over study to determine the efficacy
of an orthosis in the treatment of spinal
0Steoporosis.

Spinomed improved posture, trunk
muscle strength, lung function, body sway,
and quality of life in postmenopausal
women with osteoporosis and may there-
fore play an integral part in the rehabilita-
tion process of osteoporotic patients. The
efficacy of thoracolumbar braces needs to
the further investigated in prospective, ran-
domized and controlled clinical trials.

CBFA 1 EXPRESSION AND ITS
RELATIONSHIP TO THREE DIMEN-
SIONAL TISSUE STRUCTURE IN
HUMAN CHONDROCYTES IN VITRO

J. Rose, M. Schaller, M. Bayer et al.
Institut fuer Pathologie, Justus Liebig Universitaet
Giessen

CBFA 1 is a gene enconding a transcrip-
tion factor of the runt superfamily and one
of the earliest markers of osteoblastic dif-
ferentiation. Recent studies have shown as
well its importance for the maturation of
chondrocytes as well as for enchondral ossi-
fication in CBFA 1 deficient mice. Obvious-
ly, there is an additional role of CBFA 1 in

the transdifferentiation of chondrocytes
into bone cells. However, regulation of
CBFA 1 gene expression is not yet under-
stood. We tested the hypothesis, if CBFA 1 is
present in human articular chondrocytes
and if a regulation of its expression can be
achieved from two to three dimensional in
vitro conditions.

The imunohistochemical stainings
revealed differentited chondrocytes with
a densely stained expression of collagen
type II. In all human articular chondrocytes
examined a CBFA 1 expression could be
demonstrated. Under monolayer in vitro
conditions, an increasing CBFA 1 mRNA
expression was detectable during subse-
quent passages. A significant increase up to
200 % of passage 1 could be observed.
Using the alginate based bead system and
thus providing a three dimensional tissue
structure in vitro, the CBFA 1 level was only
maintained or even decreased.

This study demonstrates a regulation of
CBFA 1 expression dependent on a two or
three dimensional tissue structure in
human chondrocytes in vitro. This observa-
tions suggest that for establishing and mait-
enance of a stable cell differentation the tis-
sue architecture might be of major
importance. The underlying mechanisms
needs to be elucidaded yet.

MUDr. Miloslav Kuklik, CSc.

Ambulantni centrum pro vady pohybového aparatu
- genetickd ambulance

Olsanska 7,130 00 Praha 3
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14. SETKANI EVROPSKE PALEOPATOLOGICKE

SPOLECNOSTI,
COIMBRA, PORTUGALSKO, 28. — 31. 8. 2002
14th EUROPEAN MEETING

OF THE PALEOPATHOLOGY ASSOCIATION,
COIMBRA, PORTUGAL, AUGUST 28 - 31, 2002

STROUHAL E.

Ustav déjin mediciny I. LF UK, Katefinska 32, Praha 2

Professor Eugénia Cunha, Director of the
Department of Anthropology, Faculty of
Science and Technology, University of Coim-
bra, and her active and efficient organizing
volunteers committees, were the hosts of
the recent meeting of European members of
the Paleopathology Association. The event
took place in the rectorial auditory of the
University of Coimbra, Portugal.

Four lectures (on history of human
pathogens by O. Dutour, on extraction of
ancient DNA, by A, Cooper and T. G. Ibert, on
examination of preserved corpses by C.
Rodriguez-Martin, and on paleopathology in
the next 40 years by D. Ortner) as well as
a round-table (on nomenclature in pale-
opathology by L. Capasso) were presented.

About 50 oral presentations were
offered in single plenary sessions arranged
thematically (1. on infectious diseases, 2. on
populations studies, 3. an various patholo-
gies, 4. an auxiliary techniques to human
skeletal analysis, 5. an mummy analysis.
6. on dental studies, 7. on present and
future paleopathology and on human activ-
ities reflected in occupational stress mark-

ers, joint disease and trauma. Additional 16
oral presentations were grouped into two
parallel symposia, one on population stud-
ies of paleopathology in Britain, the other
on paleopathological analyses of the Moche
Giants from Prehistoric Peru.

About 80 posters were arranged under
identical topics with addition of zoopatholo-
gy, neoplastic conditions, congenital dis-
eases, metabolic diseases, forensic cases and
skeletal collections contributing to pale-
opathology.

Scientific sessions were well directed
and guarded by their respective presidents.
The single drawback was the time of pre-
sentations including discussion limited to 25
minutes, which caused often cuts and can-
cellations of discussion.

A rich social program was prepared by
the organizers. It started with a welcoming
party in the rose garden of the Department
of Anthropology on August 27, continued
through common dinners on the three
working days of the meeting, reception at
the City Hall on August 28, excursion to the
Roman site and Museum of Conimbriga and
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to the Bucaco National Forest on August 30
and culminated by a reception at S. Marcos
Palace in the countryside outside Coimbra
on August 31. During it, prizes for best stu-
dent' works were awarded by the Institute
of Bioarcheology and Fados melodies were
performed by Grupo de Fados Aeminium
(= the Roman name of Coimbra). During the
sessions, optional excursions were organ-
ised to visit monuments of Coimbra, the
halls, chapel and library of the old Universi-
ty of Coimbra and the collections and muse-
um of the Department of Anthropology.

The meeting proved the steadily rising
level of research in European pathology.
From the high number of almost 200 partic-
ipants, most came from 17 European coun-
tries (mostly from Portugal, Spain, Italy and
England), about 28 from over-sea (mostly
from USA and Canada, but also Southern
America and New Zealand). East Europe was
represented by Hungary, Croatia, Lithuania,
as well as Czech and Slovak Republic.

Excellent work of the organising and
scientific committees has to be highly
appreciated. It was well reflected in the
smooth course of the meeting or in the
excellently produced book of abstracts. The
only drawback was the timing of the meet-
ing, which last day overlapped with the first
day of the Congress of European Anthropo-
logists in Zagreb. Moreover, air travel
between the two distant localities necessi-
tated at least another day. Therefore, several
anthropologists had to choose only one of
these two important meeting. There were
only a few who decided to be present at
least partially in both. Next European pale-
onthological meeting has been scheduled
for Durham, United Kingdom, in 2004.

Prof. Mudr. Eugen Strouhal, DrSc.
Ustav déjin mediciny I. LF UK, Katefinska 32, Praha 2

138 LOCOMOTOR SYSTEM vol. 9,2002, No. 3+4



OBSAH ROCNIKU 2002

SOUBORNE REFERATY
RuckEr D., HANLEY D.A., ZERNICKE R. E - Reakce kosti na cviceni a starnuti . . . 1+2/02,s. 6
KoLAR J. - Osteologicka zobrazovaci diagnostika. Techniky

a rentgenologicka interpretace ... ... ... e 1+2/02;s. 23
CHENEAU J. - Korzet pro korekci skolidzy .. ....... ... ... ...... ... 1+2/02,s. 33
Karski T. - Rehabilita¢ni cviceni jako terapie a profylaxe

tzv. idiopatické skolidzy . ... ........ ... ... 14+2/02,s. 41
Votava J. - Chodidlo a jeho vztahy: Pohled kineziologicky,

rehabilitani, myoskeletalni ... ........... ... .. ... ... ... ... 1+2/02,s. 45
CHENEAU J. - Korzetovani od roku 1970 do soucasnosti.

Prezentovani vysledkll .. ....... ... .. ... ... 3+4/02,s.5
KukLiK M. - Teoretické a praktické aspekty dermatoglyfiky,

cile a perspektivy ... ... 3+4/02,s. 17
KOLAR J. - Mezinarodni nosologie a klasifikace konstitu¢nich

kostnich poruch (2001) .. ... ... . ... 3+4/02,s. 43
PUVODNI PRACE
SOCHOR M., BALIK K., PESAKOVA V., HULEJOVA H., TicHY P, SEDLACEK R., Sucny T. -

Simulace namahani patefniho segmentu s aplikaci rozpérek . ........ 1+2/02,s. 50
PETRTYL M., JiRA A. - KyCelni implantaty 2. generace . .................. 1+2/02,s. 70
ADpAM M., HULEJOVA H., , PACEK J. - Ucinnost kolagennich peptidi

vs. diclofenac u kostni formy osteoarthritidy . ..................... 3+4/02,s. 61
SocHOR M., TicHY P. - Meziobratlové implantaty . ..................... 3+4/02,s. 67
OULIK J., MARIK I. - Nomogramy pro urceni tibiofemoridlniho thlu ......... 3+4/02,s. 81
HajNiS K, SUCHOMEL A. - Kolmé rozméry hrudni a bederni patere

vestoje avsede . . ... 3+4/02,s. 91
KONFERENCE
ApAM M. - Vybrani abstrakta ze 7. mezinarodni konference o chemii

a biologii mineralizovanych tkani, Sawgrass Marriott Resort,

Ponte Vedra Beach, Florida, USA, 4. - 8. 11.2001 .................. 1+2/02,s. 80
MARIKOVA O. - Symposium ,,Choroby pohybového aparitu biomechanické

aspekty 1éceni v détstvi“, Lékarsky dim, Praha 13. 11.2001 .......... 1+2/02,s. 94

POHYBOVE USTROJI, ro¢nik 9,2002, &. 3+4 139



PETRTYL M., MARIK L., - Vybrana abstrakta z III. - Mezinarodniho
WORKSHOPu o svalové-kosternich a nervovych interakcich,
Corfu, Recko,30.5. - 2.6.2002 ... ...

ADAM M. - Vybrana abstrakta z XVIII. setkani Federace evropskych
spolecnosti pojivové tkané, Brighton, UK, 27. - 31.7.2002 ... ...

StrouHAL E. - 10. mezinirodni kongres o lidské genetice Austria Centre
Vienna, Rakousko, 15. - 19.5.2001 .. ......................

KUKLIK M. - Zprava z Osteologie 2002, Graz, Rakousko, 6. - 10. 3. 2002

STROUHAL E. - 14. setkini Evropské paleopatologické spolec¢nosti,
Coimbra, Portugalsko, 28. - 31.8.2002 . ....................

ZPRAVY
PLzAx K. - 7. Kubativ podologicky den, Lékarsky dim, Praha, 9. 3. 2002

SMERNICE AUTORUM . . .. ..ot

OBSAH ROCNIKU 2002 . ..o oi oo

..... 3+4/02,s. 97

... 344/02;5. 107

... 344/02,5. 121
... 3+44/02,s. 133

... 3+44/02,s. 137

... 142/02,5. 98

..... 1+2/02,s. 99

... 3+4/02,5. 139

140 LOCOMOTOR SYSTEM vol. 9,2002, No. 3+4



CONTENTS OF VOLUME 2002

REVIEWS
Rucker D., HANLEY D.A., ZERNICKE R. E - Response of Bone to Exercise

and AGING . ... .. 142/02,s. 6
KoLAR J. - Osteological imaging diagnostics. Techniques and rentgenological

interpretation ... ... .. 1+2/02,s. 23
CHENEAU J. - Scoliosis correcting brace . ............................ 1+2/02,s. 33

Karski T. - The rehabilitation exercises in the therapy and prophylaxis

of the so-called ,idiopathic scoliosis“ . .......................... 1+2/02,s. 41
Vortava J. - Sole and its relations: Kinesiological, rehabilitation,

myoskeletal aSpects, €tC. .. . ... 1+2/02,s. 45
CHENEAU J. - Scoliosis correction bracing since 1970 till the present.

Some results . ... 3+4/02,s.5
KukLik M. - Therotetical and practical aspects of dermatoglyphics, aims

and PErspPectives . . . . ... 3+4/02,s. 17
KoLAR J. - International Nosology and Classification of Constitutional

Disorders of Bone (2001) . ... ... ... 3+4/02,s. 43
ORIGINAL PAPERS
SOCHOR M., BALK K., PESAKOVA V., HULEJoVA H., TicHY P, SEDLACEK R., SucHY T. -

Simulation of spinal segment loading with application of cages ....... 1+2/02,s. 50
PETRTYL M., JiRA A. - Femoral prostheses of the 2nd generation ........... 1+2/02,s. 70
Apam M., HurLgiovA H., , paCEK J. - Efficacy of collagen peptides

vs. Diclofenacum natricum in bone form osteoarthritis . .. ........... 3+4/02,s. 61
SocHOR M., TicHY P. - Intervertebral implants . . ....................... 3+4/02,s. 67
OULIK J., MARIK I. - Nomograms for definition of tibiofemoral angle . ....... 3+4/02,s. 81
HaNIS K., SUCHOMEL A. - Perpendicular dimensions of thoracal

and lumbar spine in standing and sitting positions ................. 3+4/02,s.91
CONFERENCES

ADAM M. - Selected Abstracts from the 7th International Conference
on the Chemistry and Biology of Mineralized Tissues. Sawgrass Marriott
Resort, Ponte Vedra Beach, Florida, USA, November 4 - 8, 2001 .. ..... 1+2/02,s. 80

POHYBOVE USTROJI, ro¢nik 9, 2002, &. 3+4 141



MARIKOVA O. - Symposium “Locomotor System Disorders biomechanical
aspects of the treatment in childhood*, Lékafsky dum, Praha
13.11. 2001 ..o 1+2/02,s. 94

PETRTYL M., MARIK I. - Selected abstracts from the IIIrd International Workshop
on Musculoskeletal and Neuronal Interactions, Corfu, Greece,
30 May - 2 June 2002 ... ... 3+4/02,s. 97

ADAM M. - Selected abstracts from the XVIIIth Federation of European
Connective Tissue Societies Meeting, Brighton, UK,

27thto 31st July 2002 . . . .. .. e 3+4/02,s. 107
StrOUHAL E. - 10th International Congress of Human Genetics Austria

Centre Vienna,Austria, May 15 - 19,2001 ....................... 3+4/02,s. 121
KukLiK M. - Report from Osteologie 2002, Graz, Austria,

6. - 10. Midrz 2002 . . ... .o 3+4/02,s. 133
STROUHAL E. - 14th European Meeting of the Paleopathology

Association, Coimbra, Portugal, August 28 - 31,2002 ... ............ 3+4/02,s. 137
NEWS

PLzAx K. - 7th Kubat's day on podology, Lékaisky dim, Prague, 9. 3. 2002 . . . 1+2/02,s. 98

INSTRUCTION FORAUTHORS . .............. ... .. ............ 1+2/02,s. 101

CONTENTS OF VOLUME 2002 . ........ ... ... ... ... ..., 3+4/02,s. 141

142 LOCOMOTOR SYSTEM vol. 9,2002, No. 3+4



.

ort@1tika... - otopedické protetik

Vysoce ucinné nocni polohovaci dlahy pro korekci deformit dolnich koncetin
podle MUDr. Maiika. MoZnost postupného zvétSovani korekce pomoci
Sroubového teleskopu. Ortézy jsou vyriabény individuilné na zakladé
poukazu PZT, vystavenym osSetfujicim 1ékafem. (kody: 05 00949, 05 23412).

Provozovna Truhlafska 8, 110 00 Praha 1, tel.: 222 314 760

Korekce valgozity kolenniho kloubu.

Kombinace ortézy
a zevniho fixatoru.

www.ortotika.cz ortotika@ortotika.cz
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Tibiofemoralni uhel
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Tibiofemoralni uhel

Tibiofemoralni uhel

vzdalenost mezi stfedy kolen 30 cm
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Dynamicka korekcni DKTO
trupova ortéza typ Cerny

Dynamické korekéni trupové ortéza typ Cerny je novy originalni typ trupové ortézy,
kterd se pouziva pro 1é¢eni deformit patefe v roving frontalni i sagitalni. Uéinng
ovliviiuje hrudni kiivky, klasifikované podle Kinga (s vyhodou King III a II, ¢asto i
King I a V). Ma srovnatelnou korekéni t€innost s rutinné uzivanymi rigidnimi
ortézami. Navic dovoluje v dostate¢ném rozsahu inklinace patefe v torakolumbalni a
lumbalni krajiné, kde se dosahuje vysoké korekce pii tklonu do konvexity kiivky,
coz se vyuziva pri aktivni rehabilitaci a polohovani. Omezeny rozsah pohybu je
mozny ido flexe a extenze patere.

Vyhody: srovnatelna korekce s klasickou ortézou typu Cheneau u flexibilnich
omezuje pii kazdodennich aktivitach, nedochazi k vyrazné hypotrofii trupového
svalstva a ztuhnuti patere.

Nevyhody: vyssi naroky na vyrobu a udrzbu ortézy. Dynamicka korekéni trupova
ortéza typ Cerny umozituje spojeni fyzioterapeutickych prvkil béhem kazdodenni
¢innosti s biomechanicky u€innym ortotickym pisobenim na patologicka zakiiveni
patete, coz nastoluje idealni podminky pro intenzivni remodelaci celého osového
skeletu.

www.ortotika.cz ortotika@ortotika.cz
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HANDICAP CONSEIL

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

ZAJISTUJE
odbornou lékaiskou ortopedicko-protetickou péci
informacni servis pro odbornou vefejnost
ndslednou 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 kloubti
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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
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