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SLOVO CTENARUM

Vazeni Ctendfi, autofia inzerenti, velmi
nés t83i VVas zajem o nas Casopis. Doufame,
Ze Vas i v tomto roce zaujmou souborné
referaty, pdvodni préce, kasuistiky,
zpravy o védeckych konferencich a
symposiich s ndplni, ktera souvisi s
pohybovym Ustrojim na vSech  Grovnich
poznani. |1 v roce 1998 chceme v naSem
Casopise dat prostor pro nejlepsi atestacni
prace a prehledné vytahy z disertacnich
praci z obord tykajicich se pohybového
Gstroji, které je nutno prepracovat do formy
soubornych  referatd, pdvodnich praci ¢i
kasuistik s pfihlédnutim ke smérnicim
vydavatele pro autory pfispévkd. Z
hlediska tématiky si nejvice cenime
interdisciplindrniho zaméfeni
uvefejiiovanych pfrispévkd i praci
zahrani¢nich autord.

Predmétem naSeho z&jmu jsou prace
vychézejici z vyzkumu a biologického
vyuZiti pojivovych tkani, biochemické,
morfologické, genetické i molekularni
diagnostiky, kostniho metabolismu,
medikamentdzniho a chirurgického IéCeni
systémovych kostnich dysplazii,
primarnich i sekundarnich metabolickych
kostnich chorob, koncetinovych anomalii
a kombinovanych vad pohybového
aparatu. Ve vétsim rozsahu bychom chtéli
uvefejiiovat prispévky z oblasti détské
ortopedie a osteologie. ZvIastni pozornost
vénujeme pracem z oblasti biomechaniky
a neuroadaptivnich zmén skeletu,
bioreologie, klinické antropologie a
paleopatologie. Vitané jsou pFispévky
vénované diagnostice a IéCeni osteoporézy
aosteoartrdzy.

V tomto Cisle uvadime smérnice pro
autory, ktefi by chtéli uvéfejnit své
prispévky v naSem Casopise. Plvodni
prace i kasuistiky doporucujeme

publikovat v angli¢tiné. Cilem
uverejiiovani prispévkl v anglictiné je
splnéni pozadavkd kladenych na odborné
Casopisy z hlediska jejich  vyuZzitelnosti v
mezinarodni praxi. Ozivenim ¢asopisu jsou
ozndmeni o cinnosti odborné védeckych
spolecnosti, inzerce nasich i zahrani¢nich
firem apod.

Vazime si nabidky Prof. Zorana
VukaSinovi¢e, M.D., Ph.D., pfednosty
oddéleni détské ortopedie Specialni
ortopedické nemocnice "Banjica" v
Bélehradé a vedouciho redaktora Acta
Orthopaedica lugoslavica, ktery nas vybizi
k publikovani v tomto indexovaném
Casopise (EMBASE/Excerpta Medica,
Biomedicina Serbica).

Omlouvame se za opozdéné vydavani
Casopisu v roce 1997, které bylo zplsobeno
dilezitou zménou ve vydavani
Pohybového Ustroji. Hlavni vydavatel
Nérodni lékarskd knihovna v Praze byl
nucen z ekonomickych dlvodl omezit
rozsah své edi¢ni Cinnosti, a proto v roce
1997 zajistila vydavani celého rocniku
firma Ortotika s.r.o. a spoluvydavatelé
Ambulantni centrum pro vady pohybového
aparatu, Spole€nost pro vyzkum a vyuZiti
pojivovych tkani a Narodni lékaFska
knihovnave spolupracis dalSimi subjekty.

Redakéni rada

Adresa pro zasilani pFispévka:

MUDr. Ivo Mafik, CSc.

Ambulantni centrum pro vady pohybového
aparatu

Olsanska7

13000Praha3
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SOUBORNY REFERAT *

REVIEW

URAZY PATERE AVERTEBROGENNI SYNDROMY.

V. KRiZ

Centrum medicinske rehabilitace,
Kostelec nad Cernymi lesy, CR

Souhrn

Vertebrogenni syndromy (VS) mohou byt
Casto vedlejSim a nediagnostikovanym
nalezem pfi Urazech. Nejcastéji se jednd o
Cg, ojedingle i LS. Urazy, jejichz
nésledkem byla funkéni blokdda pétefe,
mohou byt téZké (vCetné polytraumat),
Ié€ené pfi hospitalizaci imobilizaci
pacienta celkovou (napf. Grazy mozku,
michy, patefe) i lokalni (napf. Urazy
koncetin), ale mohou to byt i Grazy lehké,
oSetfené ambulantné nebo drazy, s nimiz
pacient ani nevyhled4 bezprostfedné
lékarské oSetfeni. PFehlédnuti a neo3etfeni
téchto poruch zbyte€né zhorSuje
pacientovy potiZze, nebo zplsobuje
pretrvavajici potize (i mnoho let), které
jsou obCas mylné pricitany nevyhnutelnym
nasledkdm drazu.

Klicova slova: vertebrogenni syndrom,
Urazy patere.

Summary
KFfiz V. Injuries of the spine and the
vertebral syndromes.

Vertebral syndromes (VS) can often be
the side and undiagnosed finding
accompany the injuries. There are most
frequently localized in cervicothoracal and
craniocervical regions, infrequent in
thoracic and coccygeal regions and there
are of rare occurence in lumbosacral

region. The injuries with consequent
functional block of the spine can be severe
(including polytrauma), treated during
hospitalisation by general immobilization
(e.g. injuries of brain, spinal cord, vertebral
column) or local immobilization (e.g.
injuries of limbs). On the other hand, there
are mild injuries treated in outpatient
departments or untreated ones. The
omission and untreatment of these above
mentioned disorders deteriorate redun-
dantly the difficulties of patient or cause the
surviving difficulties (even many years)
that are occasionally by mistake attributed
to inavitable consequences of the injury.
Key words: spine, injuries of spinal
column, vertebral syndromes.

Uvod

Patef je osovym organem téla s velkymi
naroky na pevnost a pruznost. Funguje
vzdy jen jako celek a neodstranéné porucha
v jedné oblasti ma za nasledek Fetézové
poruchy v jinych oblastech, vcetné oblasti
mimo patef. Patef jako relativné tuhy
element je vlastné nejdelSim kostnim
Usekem téla (je delSi nez nejdelsSi kost -
femur). Proto je Casto poSkozena silami, ke
kterym dochazi pfi Urazech. Pokud dojde
ke skiagraficky jasnému poSkozeni
(fraktury, luxace s dislokaci), byva jen
vzacné poSkozeni patefe primarné prehléd-
nuto (ale setkali jsme se i s timto). Pokud
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vSak dojde "jen" k poSkozeni mékkych
struktur (vazl, kloubd, plotének, fascii,
svall, nervovych kofen(l, cévniho zasobeni
apod.), které nejsou patrné z rtg snimkd, je
prehlédnuti téchto poruch dosti Casté. Na
naSem pracovisti se setkdvame s pacienty, u
nichZ byl prehlédnut Ci neléCen Urazovy
vertebrogenni syndrom a ktefi pfichazeji s
rlznymi potizemi a v rdzném &asovém
odstupu od drazu (primarné léceného
jinde). Vertebrogennim syndromem pfi tom
rozumime poruchy statické i dynamické
funkce patefe, které mohou byt klinicky
némé (bez potizi), mohou se vyznaCovat
bolestivosti (takzvany algicky
vertebrogenni syndrom, oznaCovany nékdy
zkratkou AVS), nebo se mohou projevovat
nebolestivymi pfiznaky, jako nap¥. zavraté,
huceni €i piskani v usich (tinitus), nausea,
poruchy Citi (hypo-, hyper- a disestezie),
poruchy polohocitu a pohybocitu, poruchy
svalové koordinace, sily ¢i obratnosti,
otoky nad mistem poruchy pétefe ale i na
akrech kongetin, poruchy i kongetin (k(iZe i
hlubokych struktur) apod. Nezarazujeme
sem tedy poruchy s postizenim skeletu
patefe napf. dosti Casto prehlédnuté
kompresivni fraktury tél Th patere, zvIasté
pak pfi osteoporose (ale i bez ni). (Nutno
podotknout, Ze nékdy dochazi i k opatné
diagnostické chybé, kdy asymetrie tél,
napf. nasledkem m. Scheuermann je
posuzovana jako kompresivni fraktura.)
Mechanizmy vzniku Urazovych a
polrazovych vertebrogennich potizi.
Poruchy funkce kréni patefe jsou
nejcastéjSim mistem UGrazového i
polrazového pdvodu. Mechanizmem je
bud nésili pdsobici na hlavu (Gder, pad
pfedmétu na hlavu apod.), nebo sila,
zplsobivsi prudkou zménu polohy trupu,
pri némz trauma C patefe je zplisobeno

pohybem hlavy v dlsledku jeji znacné
setrvacné hmoty. Typickym takovymto
Urazem jsou Urazy osob sedicich v
dopravnim prostfedku (akceleracni a
deceleracni traumata). Poruchy kréni
pétefe v disledku setrvacnosti hlavy jsou
vSak bézné i u podstatné mensSich nasili,
napf. pfi padech s eventuelnim traumatemv
jinych oblastech (horni konCetina, Kklicni
kost, Zebra, panev, dolni koncetina) ale i
bez téchto vétSich traumat jinde. K
poSkozeni kréni patefe dochazi nejen vyse
popsanymi zplsoby, ale i tim, Ze pfi padu
nebo pfi hrozicim néarazu na hlavu (napf.
Gderem o zem, o trdm, nebo pfi nebezpeci
bodnutim se do oka napf. o vétev) ve snaze
0 zabranéni drazu hlavy dochéazi k
prudkému reflexnimu trhnuti hlavou. Nebo
k zabrané setrvacného pohybu hlavy, dojde
k nahlému a inkoordinovanému zapnuti
krénich svalll, které rovnéz mlze vyvolat
poSkozeni meékkych (ale nékdy i tvrdych
trnl) struktur C patefe. Nejfragilngjsi
oblasti patete na horizontalné pisobici sily
jsou tam, kde je hodné pohybliva Cast
patefe spojena s Casti nepohyblivou (lebka)
nebo podstatné méné pohyblivou (hrudni
patef). Poruchy (zvI&sté pfi menSich
nasilich, trhnutich ¢i staZenich svall) jsou
proto nej€astéji v oblastech CC nebo CTh
pfechodu. PFi vétSich drazovych silach
dochazi spise k postiZeni ve stiedu obloukU
patefe nebo tésné pod nim, tedy u kréni
lordézy, hrudni kyfézy nebo bederni
lordézy. Ve stejné oblasti byva i postizeni
pfi Urazovych silach plsobicich vertikalnég,
napr. pfi pAdech na dolni koncetiny nebo na
zadek. Patef m{zZe byt poranéna i pfimym a
lokalizovanym nasilim (napf. narazem
predmétu zezadu nebo narazenim zad na
vycnivajici predmeét). Drfive byly Casté a
typické Urazy kostrée v zemédglstvi, pFi
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dovazeni lidi na pole, sedicich na zemi na
korb& nékladniho auta nebo pFivésu
traktoru. Pfi vétSim drncnuti nadskoCili a
dopadli na kostrc. Dnes jsou tyto Grazy
kostrée pfi padech na zadek na tvrdou
podlozku napf. na schodech nebo na ledé.
Vertebrogenni potize po Urazu mohou
vzniknout i sekundarné (pourazové
vertebrogenni potize), v dlsledku
imobilizace celkové (klid na 1GZku) nebo
lokalni (napf. fixacni limec). P¥i
imobilizaci patefe nedochazi k roztirani
nitrokloubniho mazu po plochach
meziobratlovych kloubd (tim se zhorsuje i
vyziva chrupavek, ktera je na pohybu v
kloubu pfimo zavisld), dochazi ke
zkracovani kloubnich pouzder a vazil a
dalsich meziobratlovych vazl, k
ochabovani a zkracovani paravertebralnich
sval(i (které se pak projevi svalovou
disbalanci) a k porucham aference ze vSech
patefnich struktur. Jinym zdrojem
sekundarnich vertebrogennich
polUrazovych potizi je hypertonus
paravertebralnich  svald, vyvolany
algickymi signaly z primarné i sekundarné
poskozenych mist, kdy tyto (nepfesné
nazyvané) spazmy Ci kontraktury
vyvolavaji vlastné auto-imobilizaci v urcité
oblasti patefe se vSemi jejimi (dfive jiZ
zmingnymi) ddsledky. Dal$im zdrojem
polrazovych vertebrogennich potizi mdze
byt patologické €i pouze zménénd aference
z nejrdzngjsich oblasti péatefe, vznikla
asymetrickym zatéZzovanim patefe v
dlsledku zplsobu lécby Urazu, napf.
s&drovou fixaci horni koncetiny (zvIasté
pak téZkou zavésnou sadrou prfi léché
fraktur horni €asti humeru) nebo dolni
konCetiny (kdy typickou a maélokdy
kompenzovanou asymetrii zatizeni patere
vyvolava pouhé prodlouZeni koncetiny o

podpatek chodici sadry).

Diagnostika

Diagnostika vertebrogennich potizi v
akutni fazi u tézSich a pacienta
imobilizujicich trazl neni aktualni, nékdy
neni ani mozna nebo vhodna (napf
u trazd hlavy, patefe, apod.) Vétsinou také
tyto poruchy nevyvolédvaji u leZiciho
pacienta Zadné potiZe, a potiZe se objevi aZ
pFi jeho vertikalizaci. To je také doba, kdy
je potfebné myslet i na tento mozny zdroj
potizi a je potfebné provést (nechat si
provést) potfebné cilené a odborné
vySetfeni dynamiky patefe. Naopak u
leh¢ich a drobnych Graz( je vhodné provést
vySetfeni funkce péatefe co nejdfive,
abychom zbavili pacienta zbytecnych
potizi. Tyto potize totiZz nejen
zneprijemnuji pacientovi Zivot, ale mohou
mit pfi jejich neodstranéni i dlouhodobg;si
néasledky, napf.:

- poSkozeni chrupavek meziobratlovych
kloubl, pouzder, vaz(, sval(,

- poruchy aference naruSujici dfive
vybudované pohybové stereotypy a
vedouci ke  vzniku a fixaci novych
$patnych stereotypd,

- tim se zhor3uji podminky pro spontanni
(pFfirozenou, laickou) i speciélni
(odbornou) rehabilitaci,

- mohou vést k diagnostickym omylim
(napf. diagnosa postkomocniho sy. pfi
snadno odstranitelném CC nebo

CThsy.),

- k podkozeni pacienta pfi celkovém
hodnoceni nasledk Grazu,

- k terapeutickym omylim (nap¥. operace
i jind lokalni lécba epikondylitid Ci
Uzinovychsy. PFivertebrogennim CBsy.),
- nebo k iatrogennimu poSkozeni pacienta
tim, Ze se mu sdéli, Ze jeho potize jsou
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béznym (a neodstranitelnym) néasledkem
jeho Urazu, coz ma za nésledek, Ze pacient
sém si jiZ na tyto potiZe neztéZuje a ani jeho
nasledni oSetfujici Iékafi nejsou na né
pacientem upozornéni.
Lékari vsech oborll by méli
vertebrogenni obtiZze diagnostikovat
cilenou anamnézou: Uraz, a to i ve

umét

vzdalenéjsi minulosti a jeho
mechanismus, zpdsob lé¢eni a zatatek a
druh potizi,

aspekci: drzeni a zmény osy patefe,
pohyblivost patefe v jednotlivych
Usecich, otoky (Casté okolo trnu C7
nebo v LS oblasti) a viditelné
kontraktury, zmény cévniho prokrveni
kdze na kongetinch (mramorovitost)
palpaci: palpace zmén svalového tonu,
bolestivych trnd &i postrannich
vybézkid obratll, palpace bolestivych
bod{
jednoduchym vySetfenim pohyblivosti
jednotlivych  Usekd  patefe.
predozadni vzajemné pohyblivosti
sousednich obratld v trakci (kterou
umozfuji zavésné pfistroje (napf.
Terapi Master).
Ostatni vySetfeni pohybi (do rotaci, flexe a
extenze, lateroflexe) mize byt zvlasté v
akutni fazi riskantni, praveé tak jako velice
riskantni mohou byt manipulace a
mobilizace v oblasti, kterd mlze byt
postiZena distensemi €i rupturami mékkych
tkani (nemluvé o moznosti prehléd-
nutelnych fraktur - nap¥. dentis epistrofei),
jejichz 1écba vyZaduje naopak klid a rdizné
dlouhou imobilizaci.

Lécbha
Zda je nutna imobilizace pfi poranéni
meékkych struktur (a jak dlouho) je vzdy

dano zkusenosti (mnohdy, pfi nedostatku
informaci i intuici) 1ékafe, ktery Uraz o3et¥
uje, a také moznostmi pracovisté (i kdyZ i
nejdokonalejsi zobrazovaci metody nemusi
poskytnout spolehlivé a Gplné informace).
Meznim pfipadem je pouhy blok mezi-
obratlového kloubu (kloubd), bez posko-
zeni vazll, kdy pouhé odstranéni bloku
jednordzové vyresi potize. Imobilizace v
tomto pfipadé je Skodliva. Jejimi nasledky
je pak poskozeni kloubll, vazli a svall
z imobilizace. PFi poskozeni vaz( (ruptury
v rizném rozsahu, s naslednym edémem,
hematomem, reflexnim ochrannym
hypertonem) je imobilizace na misté. Jak
pevnou (tvrdou ¢i mékkou) a jak dlouhou
imobilizaci lékaF zvoli je opét zalezitosti
jeho zkuSenosti a intuice. K tomu dnes
existuje mnoho typl prefabrikovanych
limeQ, ortéz a korzetl vCetné moZnosti
pouziti termoplastl, z nichZ nékteré
jsou formovatelné pfimo na téle pacienta.
Také medikamentdzni 1éCba (enzymy,
antiflogistika, analgetika) ma svdj
prokdzany vyznam. PFfi nedostatku
informaci o tom, co vlastné bylo na péatefi
poskozeno, je mozné volit kompromis -
kratkd (jedno- az dvoutydenni
imobilizace), kdy po jejim zkusmém
sejmuti provedeme znovu vySetfeni. PFi
manualnim vySetfeni pétefe posuzujeme
subjektivni (bolest) i objektivni
(naskakujici hypertonus) reakce. Podle
nich bud prodluZujeme imobilizaci nebo
zahajujeme vcasnou rehabilitaci. Ta musi
byt zpolatku velmi Setrnd, indivi-
dualizovanaa s peclivym vyhodnocovanim
reakce pacienta na kazdou novou i
opakovanou proceduru.

Vzdélavani
Presto, Ze mame svétové uznavanou
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prikopnickou a S$pickovou vertebro-
logickou Skolu (Lewit, Janda, Véle, Jirout a
dalsi) se vzorovym systémem vzdélavani a
fadou odbornik{ v této oblasti, nepodafilo
se s témito zakladnimi znalostmi a (napfr.
jen nejjednodussimi diagnostickymi)
dovednostmi proniknout do jinych obord,
od traumatologickych pfes neurologii az po
praktické lékafe. (I kdyz pravé mezi
praktickymi lékafi je nejvice Iékafi s kurzy
manualni mediciny, je ale tento pocet pfi
mnozstvi praktickych Iékaid v tomto oboru
témeér zcela zanedbatelny). Kromé oboru
FBLR (kde ale také zatim neni specialni
vertebrologické vzdélani podminkou) a
oboru-neoboru manuélni mediciny
(odbornost v rdmci odbornych spole¢nosti
CLS J.E.P a neoboru v ramci atestaci)
nepovazuji patrné ostatni obory tuto
problematiku za zavaznou natolik, aby se
seznamily alespori s jejimi zaklady. Kazdy
IékaF m& moznost v rdmci postgradualniho
vzdélavani absolvovat toto specialni
teoretickeé i praktické vzdélani. Minimalni
vzdélani z této oblasti by mélo byt soucasti
zékladniho prégraduélniho (na lékarskych
fakultach) i postgradualniho vzdélavani
(pfed prvni i druhou atestaci, nebo
specializované kurzy).

Zavér

Na vertebrogenni potize se neumird, ale
dovedou velmi znepfijemnit Zivot jejich
nositeldm. Vyraznym zptisobem ovliviuji
jejich psychiku a také i tim mohou byt

hlavni, nebo jen jednou z pficin
(posledni kapka k pFeteCeni poharu)
$patnych vysledkd (= s nasledky) Iécby
Urazu patefe Ci pfimo invalidizace pacienta.
BohuZel, je$té dnes TFada pacientl i
zdravotnik( nevi, Ze tyto potiZe existuji, Ze
jsou snadno diagnostikovatelné a léCitelné,
zvI&sté, pokud se s nimi zabyvame odborné
avcas.
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TRAUMATICKA SPONDYLOLISTEZA L5/S1 U DITETE
RESENA KOMBINACI METODY PLIFADORZALNI
SPINALNI INSTRUMENTACE MOSS.
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Ortopedicka klinika 2. LF UK a FNsP Praha-Motol ”
prednosta doc. MUDr. V. Smetana

Oddéleni détské neurochirurgie FNsP Praha-Motol ?

prim. MUDr. M. Tichy
Détské chirurgicka klinika 2. LF UK a FNsP Praha-Motol ¥
pFednosta prof. MUDTF. J. Snajdauf, DrSc.
Chirurgické oddéleni NsP Valasské MeziFici ¥

prim. MUDr. J. Sankot

Souhrn

Autofi popisuji stabilizaci traumatické
spondylolistézy L5/S1 u ditéte metodou
PLIF (Posterior Lumbar Interbody Fusion)
doplnénou dorzalni monosegmentalni
instrumentaci MOSS (Modular Segmental
Spinal Instrumentation). V prvni €asti jsou
objasnény principy metody PLIF
vypracované Ralphem Clowardem v roce
1943. Jsou rovnéz vysvétleny bio-
mechanické vyhody polyaxialnich $roubl
uzitych pfi metodé MOSS. Ve druhé ¢asti je
popsano léCeni dvanactiletého chlapce s
polytraumatem a s traumatickou
spondylolistézou L5/S1. Pacient byl Ié¢en
tymem, v némz by| chirurg, détsky chirurg,
neurochirurg a ortoped.

Kli€ova slova: PLIF, Posterior Lumbar
Interbody Fusion, traumatickd spon-
dylolistéza L5/S1, MOSS, Modular
Segmental Spinal Instrumentation.

Summary 3
Zubina P., Helcl F., Tichy M., Snajdauf J.,

Stuj J., Sankot J.. Traumatic spondy-
lolisthesis L5/S1 in a child treated by
combination of plif method and
dorsal spinal instrumentation MOSS.
The authors describe stabilization of
traumatic spondylolisthesis L5/S1 in a
child by PLIF method (Posterior Lumbar
Interbody Fusion) supplemented by dorsal
monosegmental instrumentation MOSS.
In the first part, the principles of PLIF
method, elaborated by Ralph Cloward in
1943, are elucidated. Biomechanical
advantages of polyaxial screws used in
MOSS method are explained, too. In the
second part, the treatment of 12 years old
boy with polytrauma and traumatic
spondylolisthesis L5/S1 is described. The
patient was treated by the team of surgeon,
paediatric surgeon, neurosurgeon and
orthopeadic surgeon.
Key words: PLIF, Posterior Lumbar
Interbody Fusion, traumatic spondy-
lolisthesis L5/S1, MOSS, Modular
Segmental Spinal Instrumentation.
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Uvod

Ve svétle souéasnych poznatk( o
biomechanice bederni péatefe se jevi
interkorporalni flze idealni metodou pro
vyreSeni funkeni stability spondylolistézy
L5/S1 pfi souasném zachovani maxima
funkénich jednotek patefe amoznosti asné
mobilizace pacienta. Metoda PLIF
(Posterior Lumbar Interbody Fusion) je
technika, kterd umoziuje dorzalnim
pristupem rekonstrukci pfedniho sloupce
bederni patefe vcetné obnoveni vysky
diskového prostoru a trvalou stabilizaci
pomoci kostni interkorporalni flze.
Pfidanim dorzalni transpedikularni
instrumentace (USIS - Zielke, MOSS -
Harms, fixateur interne) docilujeme
doCasnou stabilizaci bederniho useku
patefe nejenom eliminaci osového tlaku na
pfedni sloupec patefe, ale také odlehceni
tahovych sil pudsobicich na osteo-
ligamentézni dorzalni komplex a tim
vytvarime podminky pro UspéSnou kostni
fzi. Kombinaci metody PLIF a dorzalni
spinalni instrumentace docilime rovnovahy
sil mezi oblasti interkorporélni fuze a
dorzalnim stabilizaCnim osteoliga-
mentoznim aparatem, kterd nam dovoluje
Casnou vertikalizaci pacienta a jeho
zapojeni do bézného Zivota.

Metoda PLIF

Definice

PLIF (Posterior Lumbar Interbody Fusion)
je operacni technika, pfi niz zadnim
pristupem k bederni patefi a prdinikem skrz
patefni kanal se provede interkorporalni
spondylodéza implantaci kortiko-
spongioznich kostnich $tépd (nebo jejich
ekvivalentem).

Historie
Autorem a propagatorem techniky PLIF je

Ralph Cloward (4), ktery prvni planovanou
operaci touto metodou provedl jiZ v roce
1943. AutorQv ptivodni lanek o indikacich
a operatni technice metody PLIF byl
publikovan v roce 1953 a byl vysledkem
jeho desetileté zkuSenosti s vyvojem a
zdokonalovanim této operace. Holscher v
roce 1983 uverejnil vysledky o metodé
PLIF provedené u 11 vojakd v letech 1943-
1944 (8). V roce 1953 Wiltberger
modifikoval techniku PLIF uzitim
upraveného kostniho Stépu v podobé
hmozdinky (12). Vyznamnou praci o
problematice PLIF publikoval v roce 1983
Lin a spol. tym autord sloZeny z
neurochirurga a dvou ortopedd (9). S
vyjimkou uvedenych prikopnikd se
metoda PLIF nesetkdvala s pfiznivou
odezvou ani mezi ortopedy ani mezi
neurochirurgy, pravdépodobné pro svou
technickou néaro€nost a riziko vzniku
neurologicke léze. Zacatkem 80. let se vak
zajem o PLIF techniku zvysil. Byly
vypracovany standardni postupy s
dodrZzovanim biomechanickych principd a
po rutinnim zavedeni transpedikularni
instrumentace se PLIF metoda stala
operacni technikou zajiStujici vysokou
UspésSnost interkorporalni vertebralni
kostni faze (87-92% podle Clowarda, 83%
podle Lina).

Indikace

Popsana operace dynamicky dekom-
primuje nervové struktury pomoci
distrakce obratlovych tél, které zarover
pevné spojuje kostni fizi do jednoho
pohybového segmentu. Obecné je
indikovana vSude tam, kde je nutné
chirurgicky odstranit vSechny tké&né
daného pohybového segmentu, podi-
lejicich se na bolestech bederni patefe, at’
uz jsou zplsobeny kofenovym drazdénim
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nebo jde jenom o lumbalgii. Konkrétni
indikace uZiti metody PLIF jsou nejCastéji
tyto: lateralni i stfedoCarovy vyhrez
meziobratlové ploténky, degenerace disku
se zUzenim intervertebralniho prostoru,
vrozena Ci ziskana stenéza patefniho
kanalu, spondylolistéza a tzv. "failed back"
syndrom.

Zakladni biomechanické principy v
chirurgické 16Cbé poranéni patere
Soucasna Clowardova technika PLIF se
postupné vyvinula z réiznych modifikaci
plvodni metodiky a je pIné v souladu s
biomechanickymi principy, které umoznily
vysokou Uspésnost kostni flze kréni patefe
provadéné prednim pfistupem (Smith-
Robinsonovatechnika).

1. Zachovani zadni ¢asti pohybového
segmentu

Dorzalni pfistup do patefniho kanalu se
provadi pomoci tzv. osteoplastické
laminotomie (do€asnym odstranénim
obratlovych obloukl) a mesialni
facetektomie (odstranénim mesialni Casti
obou intervertebralnich vybézkl). Tim se
zachova integritazamykaciho mechanizmu

OSTEOTOME

Obr. 1. Technika "unistépu™.

intervertebralniho kloubu vcetné silné
postranni €asti jeho kloubniho pouzdra.
Soucasné je nutné zachovat integritu
supraspinalnich a interspinalnich vazd.
Zachovani dorzalniho osteoligamen-
tozniho aparatu zabrafuje nadbyteCnym
pohyblim kostniho $tépu v diskovém
prostoru a z&roven zabrafuje skluzu
horniho obratlového téla v pfipadé, Ze se
kostni fuze PLIF metodou nezdafi.
2. Totalni odstranéni materidlu
meziobratlové ploténky

PF¥i metodé PLIF je tfeba odstranit asi
80% chrupavcitych hmot meziobratlové
ploténky. Uspésnost intersomatické flze je
totiz pfimo Umérnd velikosti plochy
kostniho kontaktu mezi Stépy a
obnazenymi krycimi ploténkami
fuzovanych obratlovych tél.

3."Unistép"

Pfi Robinsonové predni kréni
intersomatické fuzi se vklada do prostoru
exkochleované meziobratlové ploténky
jeden kus trikortikalniho podkovovitého
kostniho Stépu, ktery pak vypliuje cely
vyhloubeny intervertebralni prostor. Lin a

— BLUNT END
OSTEOTOME
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spol. modifikovali uziti metody "unis$tépu”
v bederni oblasti patere tak, ze vkladaji 4-6
$palickovych bikortikalnich $tépd
rovnobézné s podélnou osou téla obratle do
pfipraveného loZze v intervertebralnim
diskovém prostoru, obr. 1. Maximalni
pozornost pfi tom vénuji vyplnéni
zbyvajicich mezer mezi kortiko-
spongioznimi Stépy. UZivaji k tomu drti
autologni spongidzni kosti. Vysledkem je
pak kompaktni "unistép" slozeny z
kortikospongidznich $tépli a z napécho-
vané spongidzni kosti. Takovyto $tép se
mechanicky i funkéné chova jako Stép z
jednoho kusu kosti.

4. Castecna dekortikace krycich ploch
obratlovych tél

U déti jsou kryci obratlové ploténky v
bederni oblasti tenké a jejich exkochleaci
az na "mokvajici" kortikalni kost nebo
pouzitim kortikaIniho perforatoru lze ve
vysokém procentu dosdhnout vasku-
larizace $tépl a tim nasledné pevné kostni
faze. U dospélych pacient( je naproti tomu
tfeba vytvofit mnoho ostrivkd dekorti-
kovanych aZz na spongiozni kost téla
obratle. Toho lze docilit uzitim velké ostré
kyrety, kterou snaSime Casti kortikalis kryci
ploténky obratlového téla. Dekortikace
nesmi byt GpIné a neméla by ani zasahovat
prilis hluboko do mékké vaskularizované
spongidzy. Nadmérna dekortikace meékké
spongidzni kosti mUlZe totiz zplsobit
snizeni vySky obratlovych tél a tim
kyfotizaci bederni patefe. Totalni
dekortikace osteotomem, jak to doporucuje
Cloward, nese s sebou nebezpeci poranéni
velkych cév nachazejicich se ventralné od
obratlovych tél bederni patefe.

Ekvivalenty kostnich $tépd

Rekonstrukci predniho sloupce bederni
patefe Ize nejCastéji dosahnout vliozenim
kortikospongiéznich autolognich $tépd
(10,11). Tato metoda je oviem zatiZena
zvySenou operacni zatéZi pacienta pfi
odbéru $tépd z lopaty kosti kyCelnich
majici za nasledek i VvétSi krevni ztraty.
Pouziti allogennich $tépll zase prinasi
nebezpeCi pfenosu AIDS ¢€i hepatitidy.
Implantace opérnych titanovych
Harmsovych MOSS klicek (7) naplnénych
spongidzni kosti je zase dosti financné
narocna. Karbonové Brantiganovy klicky
(carbon fibre cage) jsou hranolové klicky
vyrobené z PEEK (poly-ether-ether-keton).
Ty se rovnéz vypliuji spongidzou (2,3).
Dalsi moznosti je implantace bioaktivni
sklokeramiky (BAS-O), jez vynika
vysokou mechanickou pevnosti.
Nevyhodou tohoto materidlu je jeho
obtizn4 opracovatelnost béhem operacniho
vykonu arovnéz finan¢ni narocnost.

Chirurgické technika metody PLIF

Uvedend technika vychazi z modifikace
Clowardovy metody PLIF popsané Linem
aspol.,obr.2 (5,9).
Poloha

Pacient je v poloze na bfiSe uloZen na
specialni patefni ram nebo na Clowardovo
chirurgické sedlo speciélné vyvinuté pro
tuto operaci. Témito pomdickami snizujeme
intraabdominalni tlak a tim pfenesené i tlak
v epiduralnich Zzilach. Zaroven se takto
oddaluji od patefe velké cévy a
abdominalni organy a tim se sniZuje riziko
jejich poranéni. Zavedenim mocového
katetru pfed operaci zabrédnime
peroperacné vzniklé distenzi mocového
méchyre.
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Kostni "chipsy"

Kolagenni péoa - —_

Kortilkospongiosni
= Wépy

ol

Kortikospongiosni

Erépy ndehrangé

& lopaty kosn
ky&elni

lKomikospangiosnd |

fép -
vio ey do jnter-
vertehrainiho prostiim

Obr. 2. Technika PLIF. Vstup do paterniho kan&lu umoznuje odstranéni 1/3 - 1/2
kloubovych vybézk(. Dura Mater je chranéna kolagenni pénou.
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Obr. 3. PFistup k patefi PLIF dle Lina se zachovanim integrity supraspinalnich vazd.

PFistup k patefi.

Kozni fez vedeme ve stfedni ¢afe nad
trnovymi vybéZzky dolni bederni patefe. K
rozevieni rany pouzivadme rovné a zahnuté
retraktory. Krvaceni stavime bipolarni
koagulaéni pinzetou. Skeletizaci
provadime stfidaveé ostfe noZzem a kauterem
nebo tupé Cobbovym raspatoriem.
Desinzerujeme takto paravertebralni svaly
postupnym zasouvanim teplych longet,
které plisobi také hemostaticky. PFistup do
paterniho kanalu je dvoiji.

Cloward voli Siroky pFistup do patefniho
kanalu odstranénim interspindzniho vazu a
vsunutim silného laminarniho rozvérace
mezi baze sousednich trnovych vybézku.
Takto lze provést PLIF operaci se
zachovanim obratlovych obloukl a
trnovych vybézka.

Lin zase doporucuje zachovat integritu
supraspinalnich vaz(, obr. 3, a do patefniho
kandlu se dostdva CéasteCnou dolni
laminektomii (odstranénim dolni ¢asti
obratlového oblouku horniho obratle).
Oboustranné odstranéni mesialni tfetiny az
poloviny dolniho kloubniho vybézku
(dolni facety) a mesialnich dvou tfetin
horniho kloubniho vybézku (horni facety)
nam pristup do patefniho kanalu rozsifi a

Obr. 4. Odstranéni mesialni tfetiny dolni
facety a mesialnich dvou tretin horni
facety intervertebralnich kloubd.

odkryva obé poloviny meziobratlového
disku, obr. 4. Timto postupem zarovef
docilime dekompresi v oblasti foramen
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intervertebrale. K odstranéni vyse
uvedenych kostnich struktur lze pouZit
Zielkeho kostnich klesti, zkuSengjsi
operatéfi pouZzivaji osteotom. Nervovy
kofen a durdIni vak odtahujeme mediéalné
neurochirurgickym retraktorem nebo
vloZzenim malych kouskli Spongostanu.
Tuk nachézejici se lateralné od duralniho
vaku odstrafiujeme Luerovymi KkleStémi,
krvacejici epiduralni cévy pritom peclivé
stavime bipolarni koagulaéni pinzetou.

Diskektomie

Nésleduje odstranéni pfevazné Casti
chrupaviitych hmot meziobratlové
ploténky, obr. 5.

¥ Odstranéni intervertebralniho
disku a povrchové ¢asti kryci
plochy téla obratle

(Rl
i

Odtazeny duralni vak.

Obr. 5. Odstranéni disku z inter-
vertebralniho prostoru pro zasunuti
kostnich $tépu.

Pro normalni konvexitu intervertebralniho
disku a jemu odpovidajici konkavni povrch
obratlovych tél se doporuCuje jesté pred

odstrafiovanim disku nejprve rovnym
dlatem seseknout sousedici zadni
intervertebralni kostni okraje. Jejich
odstranéni umoZzriuje SirSi a priméjsi vstup
do prostoru disku a identifikaci Stérbiny
mezi diskem a kryci kortikalni ploténkou.
Zadni polovina disku se poté vyfizne,
chrupavcité ploténky sousedicich tél
obratld se seSkradbnou a odstrani se co
nejvice hmot meziobratlové ploténky. Ve
skuteCnosti se "totalni diskektomie" tyka
pouze zadnich 80% diskového materialu.
Kompletni diskektomie az k hranici
predniho podélného vazu se neprovadi, aby
nedoslo k poranéni velkych cév uloZenych
ventralné od bederni patere.

Dekortikace

Dekortikace krycich plotének prilehlych
obratlovych tél mize byt uskutecnéna
pomoci velké ostré kyrety metodou
ostrdivk( aZ barva vespod lezZici spongidzni
kosti se zméni na Sedavé Cervenou.
Povrchova dekortikace zabranuje obtizné
stavitelnému Zilnimu krvaceni z
kolateralnich Zil lezicich asi 2-3 mm pod
kortikaIni kryci ploténkou. U mladSich
pacientd se pouziva kortikalniho
perforatoru s ostrym hrotem zalomenym v
Ghlu 135 stuprill ve vztahu k rukojeti
nastroje. Do tenké kortikalni ploténky se
timto nastrojem udéla nékolik otvord. Aby
se zabranilo mozZné retropulzi 3tépd, je
moZzno jeSté provést jistici zasek pod Grovni
zadniho okraje obratlového téla.

PFiprava $tépl

Autogenni kortikospongi6zni Stép
ziskdame pdvodnim operaénim pfistupem
ze zadni Casti hrebenu kosti kycelni,
obvykle z pravé strany. Lopata Kosti
kycelni je odhalena subperiostalni disekci.
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Rovnym dlatem oddélime bikortikalni $tép
pfiblizné 2,5 az 3 cm Siroky a 8 cm dlouhy.
Stép poté rozfezeme na 4-6 3palickovych
bikortikalnich $tépd. Jejich $itka je uréena
vyskou intervertebralniho prostoru pfi jeho
maximalni distrakci. Délka Stépu je pak
uréena hloubkou dekortikovaného inter-
vertebrdlniho prostoru. Po oddéleni
bikortikalniho kostniho bloku se jesté
oddéli zZlabkovym dlatem nékolik pruhd
spongiozy.

Vsunuti $tépl

Intervertebralni prostor je rozevien bud
lamindrnim nebo vertebralnim roz-
véraCem. Laminarni rozvéra¢ ma tendenci
diskovy prostor vepfedu uzavirat,
vertebralni rozvéra€, jehoZ lopatky se
zakladaji na kryci ploténky obratlovych tél,
rozSifuje meziobratlovy prostor
rovnomeérnéji. K jeho rozevieni je mozno
pouzit rovnéz tupych impaktor. Dalsi
moznosti rozSifeni intervertebralniho
prostoru je jeho distrakce dorzalni
transpedikuldrni instrumentaci (bud
pomoci originalnich pedikularnich Sroubd
Ci docCasné zavedenych Schanzovych
Sroubll). Po rozevieni meziobratlového
prostoru nejprve vsuneme do jeho predni
Casti spongidzni pruh, poté zavadime do
stfedni Casti intervertebralniho prostoru
dva centréalni bikortikalni Stépy obvykle
10-12 mm Siroké a 25-35 mm dlouhé.
Posunuti $tépd smérem ke stfedni Gare lze
docilit tupymi "PUKA" impaktory (5),
které byly vyvinuty Clowardem specialné
pro tento typ operace, nebo zahnutymi
Peanovymi kleStémi. PFi nadmérné
distrakci meziobratlového prostoru nebo
pfi nedostate¢né hlubokém jisticim
zahloubeni mlze vétsi $tép migrovat
dozadu. Prostor disku by mél byt vyplnén

nevelkymi Spali€kovymi Stépy, které k sobé
tésné pfiléhaji. Lateralni vybézek
meziobrat-lového prostoru je vyplnén
spongidzou, ato jeSté predtim nez se pfilozi
lateralni kortikospongiozni Stépy k
centralnim $tépdm. Mezery mezi dvéma
kortiko-spongidznimi Stépy je tfeba vzdy
vyplnit a utésnit spongidzni kostni hmotou.
Timto postupem vytvofime jediny
kompaktni tép, ktery Lin a spol. nazyvaji
"unistépem" (9).

Posterolateralni kostni fuze

Nutnost provést doplfujici zadni
interlaminarni fazi je v soucasnosti
zpochybnovana. Joe Barr, ktery v roce
1952 navstivil pracovisté R. Clowarda,
pfirovnal zadni fazi ke “zlaceni lilie". V
soucasné dobé se v3ak PLIF metoda témér
konstantné dopliuje dorzalni transpe-
dikularni instrumentaci. Pokud jsme se
rozhodli pro laminektomii, doporucuje se
defekt zakryt tukovym Stépem a spongiozni
kosti. Pokud jsme provedli osteoplastickou
laminotomii s reimplantaci doCasné
odstranénych obratlovych obloukdl, je
vhodné je v zavéru operace oboustranné
fixovat. PFi poSkozeni supraspinalnich
vaz(l se doporucuje jejich sutura silnym
chromovanym vstfebatelnym vlaknem.

Uzavreni rany

Oboustranné zakladdme Redonovu
odsavnou drendz. Drénujeme rovnéz
prostor po odbéru kostnich $tépli a podkoZi.
Pfi nadmérnych krevnich ztradtdch do
drenaze ruSime podtlak v Redonovych
lahvich. PFi uzavirani rany se snazime o
peclivou a tésnou rekonstrukci lumbo-
dorzalni fascie pokrafovacim stehem
dostateCné silnym vldknem ze vstfeba-
telného materidlu.
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Pooperacni péce

V prvnich dnech po operaci se doporucuje
podavani antibiotik, kortikoidd,
osmotickych diuretik a antikoagulancii.
Redonovu drenaZz odstrafiujeme obvykle
tfeti pooperacni den. Do té doby ma byt
pacient pravidelné polohovan.
Vertikalizace je vhodnd az po naloZeni
snimatelného korzetu, je vSak mozna i bez
néj, podle druhu provedené primarni
stabilizace bederni patefe. Soucasti
pooperacni péce je i RTG vySetfeni bederni
patefe, které pfi nekomplikovaném
pribéhu ma byt provedeno ihned po
vymizeni pooperacnich bolesti a poté za 4
meésice po operaci. Stupen kostniho zhojeni
Ize dobfe urcit z bocného RTG snimku.
Pokud kostni fuze neni uspokojiva, musi se
noSeni korzetu prodlouzit o dalsi 2-4
mésice.

Komplikace metody PLIF (6,9)

1. Peroperacni epiduralni krvaceni

UZitim spinélniho rdmu ¢i Clowardova
chirurgického sedla sniZzime u operovaného
pacienta intraabdominalni tlak a tim
vyznamné snizime Kkrevni ztraty z
epiduralnich Zzil. PFi pfistupu k inter-
vertebralnimu disku odtahujeme v
patefnim kanale durdlni vak a nervové
kofeny smérem medialnim. Epiduralné
vloZené vihké vaticky navdzané na silné
vlakno (k jejich snadnému odstranéni v
zavéru operace), popf. malé kousky
Spongostanu, plisobi hemostaticky a nékdy
pak ani neni tfeba pouZzit retraktoru
nervovych kofen(. Krvaceni z epiduréalnich
Zil vidy peclivé stavime bipolarni
koagulaci nebo ponechanymi kousky
Spongostanu. Pripadné drobné arterialni
krvéceni rovnéz musime zastavit bipolarni
koagulaci.

2. Likvorea

I drobnou laceraci duralniho vaku je
tfeba oSetfit suturou tenkym vstfebatelnym
Sicim materidlem. Vétsi trhlinu je mozno
uzavfit naSitim "zaplaty" odebrané z okolni
fascie nebo volnym malym Stépem z
okolniho paravertebralniho svalstva.
Pokud se lacerace nachazi na ventralni
strané duradlniho vaku a neni pfistupna
pfimé sutufe, pak se doporucuje uzavfit ji
pouhym pfiloZzenim kousku svalu
odebraného z okoli a ponechat pacienta
polohovaného hlavou nize v klidu na lizku
po dobu 3 tydnd.

3. Retropulze kostniho $tépu

Pfi nadmérné peroperacni distrakci
meziobratlového prostoru a pfi
nedostatecném zakotveni kostniho Stépu
pod intervertebralnim okrajem téla obratle
miZe vetsi Stép migrovat dozadu (tj.
dorzalng, do lumen péatefniho kanalu) a
poSkodit tam uloZené nervové struktury,
obr. 6.

Obr. 6. Schema moZnosti Utlaku
nervového korene dislokovanym
Ulomkem Stépu ve foramen
intervertebtrale.
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Doplnéni PLIF metody dorzalni
transpedikularni instrumentaci ma proto
svlj vyznam i pro prevenci této
komplikace.

4. Zlomeni kostniho Stépu

Nejcastéjsi a nejzavaznéjsi komplikaci,
kterd mlZe vzniknout bé&hem zavadéni
Stépu, je odlomeni jeho kortikalni Casti.
Odlomena €ast je obvykle dislokovana do
oblasti foramen intervertebrale, kde mlize
komprimovat nervovy kofen. Bocni Stépy
by z tohoto diivodu mély byt zahloubeny
vice amély by byt vloZeny pFisné kolmo na
kryci ploténky obratlovych tél. Mala
vyvysenina v blizkosti stfedni ¢ary nemusi
nutné zplsobit n&jaké pFiznaky. Vzidy je
v3ak tfeba podniknout v3e, aby nedoslo ke
kompresi nervového kofene, aZ jiZz by to
bylo luxaci kostniho $tépu, jeho nadmérnou
velikosti nebo odlomenim jeho ¢asti.

5. Selhani kostni fize se vznikem
pseudoartrdzy

Nejvhodnéjsi tkéni, kterou nahrazujeme
odstranény intervertebralni disk, je stéle
tkan kostni. Do intervertebralniho prostoru,
ktery je nedostatecné vyplnén kompaktnim
kortikospongiéznim "unistépem", prorista
ménécenna vazivova tkan. Ta je pak
pricinou zpozdéni kostniho zhojeni nebo
dokonce vyusti v selh&ni kostni fuze s
néslednym vznikem pseudoartrézy. Tremi
nejéastéjsimi dlvody selhani kostni
intersomatickeé fuze jsou:
a) nedostatecny pocet kostnich $tépl
b) nedostatecné odstranéni materialu
meziobratlové ploténky
¢) ponechani mezer mezi
spongidznimi Stépy.
Vyznam tlaku na kostni $tép je v etiologii
vzniku pseudoartré6zy v soucasnosti
zpochybriovan.

kortiko-

Obr. 7. MOSS systém podle Harmse.
Kostni Srouby se stavitelnou hlavou pro
zasunuti Sroubovice a zajiSténi dvéma
Sestihrannymi samojistnymi maticemi.
Tento systém mUze byt aplikovan v misté
predni c¢asti tél obratld nebo
transpedikularné. Dovoluje nejen
kompresi ¢i distrakci, ale i tvarové
prizplsobeni.
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Obr. 8. Biomechanické vyhody MOSS systému s polyaxialnimi Srouby.
Obrazky a, b. Komprese zadniho sloupce patefe MOSS instrumentaci je
dosazena bez vyznamnych deformaci Sroubovice, kde ohybovy moment je
minimalni (N = X). Obréazky c, d. Pri kompresi s pouzitim klasickych
transpedikularnich Sroubl se Sroubovice ohyba a je namé&hana vyznamné
vétsim ohybovym momentem (N=X x 8).
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Instrumentacni systém MOSS

Spinalni instrumentacni systém MOSS
(Modular Segmental Spinal Instrumen-
tation) autorli Harmse a Biedermanna byl
vyvinut v roce 1986 z plivodniho Zielkeho
USIS (Universal Spine Instrumentation
System) firmou DePuy (7). Sou€asnym
uzitim transpedikularné zavedenych
polyaxialnich $roubll a spojovacich
Sroubovic dosdhneme dorzalni instru-
mentacni stabilizace. Dotahovanim nebo
povolovanim upinacich Sestibokych
maticek, které zapadaji do sférickych
zamkd v hlavicich $roubd, obr. 7, je
umoznéna bud distrakce nebo komprese
bedernich obratld. Biomechanické vyhody
pouziti polyaxialnich Sroubd jsou patrné z
obrazku 8.

Kasuistika

Na pfipadu dvanactiletého chlapce
srazeného s kola osobnim automobilem,
chceme ukézat feSeni polytraumatu, kde
rozhodujici roli hralo téZké poranéni jater a
traumatickd spondylolistéza L5/S1 s
pozdéji nastoupivsi misni lézi. Pacient byl
bezprostfedné po autonehodé hospi-
talizovan na chirurgickém oddéleni
Sokovy stav, komoci mozku a podezfeni na
nitrobfiSni poranéni. Byla indikovana
operaCni revize dutiny bFisni, pfi které po
odstranéni hemoperitonea (asi 500 ml krve)
byla zjiSténa ruptura a. hepaticae propriae.
Trhlina v cévé byla oSetfena suturou a
pacient byl po operaci pro tézky celkovy
stav a pro velké krevni ztraty prelozen na
ARO téze nemocnice. V této dobé byla u
chlapce dodate¢né zjisténa traumaticka
spondylolistéza v Grovni L5/S1 s posunem
horniho téla obratle (L5) 0 17 mm smérem
dopfedu. Posun byl doprovazen zlome-

ninou oblouku obratle L5. Pacient byl jesté
téhoz dne prelozen na JIP Détské
chirurgické kliniky v Praze-Motole a po
ortopedickém konziliu mu byla naloZena

RTG 1. CT bficha s kontusi levého
jaterniho laloku.

RTG 2. RTG patefe s traumatickou
spondylolistézou L5S1.
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halo-femoralni trakce.

Soucasné provedené CT vySetfeni bficha
(RTG snimek €. 1), prokazalo rozsahlé
kontuzni lozisko postihujici cely levy lalok
jaterni. LoZisko zasahovalo v oblasti lig.
teres i do pravého jaterniho laloku. Nativni
RTG (RTG snimek €. 2) a CT vySetfeni LS
patefe s rekonstrukci péatefniho kanélu
provedenou v sagitalni roviné potvrdily
traumatickou spondylolistézu v drovni
L5/S1 s posunem téla obratle L5 0 17 mm
ventralné. Soucasné byla zjiSténa i
zlomenina oblouku obratle L5 s rotaci
fragmentu, ktery komprimoval duralni vak
z dorzalni strany. Prava Cast péatefniho
kanalu byla jeSté navic vyplnéna
objemnym hematomem, ktery zasahoval i
do foramen intervertebrale vpravo a
utlacoval duralni vak.

I pfes hrozivé vyhlizejicinaleznaRTG a
CT snimcich péatere byla hybnost i Citi na
obou dolnich koncetindch v dobé pfijeti
ditéte v Praze-Motole zcela intaktni.
Repozicni UGspéch halo-femoralni trakce
byl potvrzen na kontrolnim RTG shimku
LS patere, kde doslo téméF k UplIné repozici
skluzu obratlovych tél v Grovni L5/S1. Po
zvazeni vsech rizik €asné operacni lécby
traumatické spondylolistézy byl na
spoleCném konziliu détského chirurga,
ortopeda a neurochirurga doporucen
konzervativni postup. Pacient byl denné
kontrolovan neurologem. 16. den po Grazu
se objevily pfiznaky peronealni parézy na
pravé DK. EMG vysetfeni vylou€ilo
periferni pfi€inu tohoto nalezu. Nepfiznivy
celkovy stav pacienta vSak v té dobé
nedovolil revizi patefniho kanalu, a proto
jsme i nadéle museli postupovat
konzervativné (vCetné antiedematdzni
lé€by). Dvacaty den po drazu doSlo u
pacienta k rozvoji i druhostranné
peronedlni parézy (tj. vlevo).

V té dobé jsme museli znovu pfehodnotit
vSechny vyhody a rizika jak konzervativni
Iécby traumatické spondylolistézy, tak i
operace, s ohledem na celkovy strav
pacienta. Tym sloZeny z détského chirurga,
neurologa, neurochirurga a ortopeda tehdy
zménil stavajici taktiku terapie ve prospéch
neurochirurgické revize paterniho kanalu v
oblasti LS pfechodu. Cilem operace byla
dekomprese utlacenych nervovych struktur
(kofen(i caudae aequinae) s naslednou
repozici a stabilizaci traumatické
spondylolistézy L5/S1.

Operacni vykon zahajil détsky neuro-
chirurg revizi péaterniho kanélu v rozsahu
obratld L4-S1. Vykon potvrdil trauma-
tickou lézi obratle L5 v jeho istmické ¢ast.
Obratlovy oblouk L5 byl navic rozlomen v
sagitalni roviné ve dvé témér symetrické
Casti. Ty byly pres sebe stfechovité
pfelozeny a v této dislokaci jiz pevné
zhojeny, ackoliv od Grazu ubéhlo pouze 20
dnd! Tim vznikla potraumaticka sten6za
paterniho kanalu. Neurochirurg provedl
osteoplastickou laminotomii zlomeného
oblouku L5 (tj. doCasné ho vyjmul). Déle
odstranil z patefniho kanalu organizujici se
hematom o velikosti 2x3 cm, ktery plsobil
sifonovité odtlaceni durdlniho vaku v
rozsahu nervovych kofen(l L5-S2. Duralni
vak byl navic utlatovan protruzi disku
L5/S1, a proto byla provedena subtotéalni
diskektomie v této etaZi.

Druhou ¢ést operace proved! ortoped.
Instabilni pohybovy segment L5/S1 byl
nejprve axialné distrahovan, obr. 9 a,b.
Toho bylo dosazeno zavedenim poly-
axialnich $roubl spojenych 4 mm
Sroubovicemi z modul&rniho segmen-
tarniho spinalniho systému MOSS firmy
DePuy. Docasna axialni distrakce umoznila
jednak témer anatomickou repozici skluzu
tél obratld L5/S1, jednak usnadnéni
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Obr. 9. Technika operacniho FeSeni podle Harmse.

9a. Reposicni prechodnadistrakce Harrington instrumentaciv rozsahu L2-S1.

9b. Distrakce L5S1 pomoci MOSS systému k rozevieni intervertebralniho
prostoru.

9c,d. Komprese v oblasti zadniho sloupce patefe po predchozim vlozeni
kortikospongi6zniho Stépu intersomaticke fize.
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RTG 3. Snimek po operaci.

subtotalni diskektomie L5/S1. Z téhoZ
operacniho pristupu byl poté proveden
odbér kortikospongiéznich §tépli ze zadni
Casti lopaty kosti ky€elni na pravé strané.
Po odstranéni disku L5/S1 a po Upravé
sousedicich krycich plotének (viz
Chirurgicka technika metody PLIF v tomto
¢lanku) jsme do upraveného inter-
vertebralniho prostoru vsunuli dva
kortikospongidzni Stépy priloZené tésné k
sobé a jejich okoli jsme peclivé vyplnili
spongiézni hmotou. PLIF operaci jsme
poté jeSté doplnili stabilizaci monoseg-
mentalni kompresi v Grovni L5/S1 pomoci

dorzélni instrumentace MOSS, obr. 9 c,d.
Nakonec jsme prekryli durdlniho vak
tukovou tkéni, vréatili jsme docasné
odstranény oblouk obratle L5 a provedli
jsme posterolateralni fazi v drovni L5/S1
pomoci nékolika pruhl spongiozni kosti.
Ty jsme fixovali jesté fibrinovym lepidlem
Tissucol. Po zaloZeni Redonovy odsavné
drenaZze nad lumbodorzalni fascii a do
podkoZi a po peclivé rekonstrukci této
fascie jsme ranu uzavreli.

Pooperaéni priibéh byl bez komplikaci,
neurologicky nalez se vykonem nezhorsil.
Pacient subjektivné udaval bezprostfedné
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po operaci zlepSeni citlivosti obou dolnich
koncetin. Desaty den po operaci jsme
odstranili stehy a pacientovi jsme naloZili
individualni snimaci korzet omezujici
pohyb v oblasti kycelnich kloubl. Toto
omezeni jsme po 3 mésicich zrusili, korzet
byl pak definitivné odstranén za 6 mésicl
po operaci.

Kontrolni RTG vyS3etfeni bederni patefe
bylo provedeno bezprostfedné po operaci,
RTG snimek 3, a poté ve Ctyfmésicnich
intervalech. RovnéZ dlouhodoby poope-
raéni priibéh byl bez komplikaci, nedo$lo
ani k uvolnéni instrumentace, ani k jinym
komplikacim metody PLIF. Na RTG
snimku LS patefe provedeném osm mésicd
po operaci bylo zjisténo zhojeni jak
intersomaticke, tak i posterolateralni fuze v
Urovni L5/S1. Neurochirurgické vySetreni
provedené v téZe dobé potvrdilo intaktni
inervaci obou dolnich koncetin. V soucasné
dobé je pacient sledovan téz détskymi
chirurgy pro vySe uvedené nitrobfisni
poranéni. Funkéni stav jater je dobry,
nekroza jaterni tkané se nevyvinula.

Diskuse

Traumaticka spondylolistéza L5/S1 u
détského pacienta je velmi vzacnym
poranénim. U naSeho pacienta Slo o
polytrauma, takZe byla nezbytna tymovéa
spoluprace Fady détskych odbornikd, ktefi
se podileli na jednotlivych fazich
konzervativni i operacni léCby. PoCatecni
celkovy stav zranéného nedovolil primarni
chirurgické FeSeni poranéni patefe. U
chlapce totiz dominovalo poranéni jater,
které ho bezprostfedné ohroZovalo na
Zivoté. AZ nar(stajici neurologicky deficit
na obou dolnich koncetinach za soucasné
stabilizace celkového stavu umoznily (lze
Fici vynutily si) neurochirurgickou revizi
patefniho kanalu s naslednou stabilizaci

etaze L5/S1 metodou PLIF doplnénou jesté
instrumentaci MOSS.

PFi FeSeni traumatické spondylolistézy
L5/S1 jsme vychazeli ze zku3enosti s
feSenim netraumatickych (pfedevsim
dysplastickych) spondylolistéz a z nazor(i
na rozlozeni kompresnich sil na jednotlivé
biomechanické spinalni sloupce bederni
patefe, obr. 10 (7). Toto rozloZeni sil
vyZaduje pfi kauzalnim feSeni tohoto
poranéni provést intersomatickou spondy-
lodézu. Postupné narGstajici atlak
durdiniho vaku v Urovni L5/S1 hema-
tomem prokdzanym na CT snimku si

90%

a:

Obr. 10. RozloZeni zatiZeni na segment
bederni patere dle Kummera.

nakonec vynutil operaci k provedeni
dekomprese nervovych struktur. Z
ortopedického hlediska bylo této situace
vyuZito k doplnéni dekomprese dorzélni
stabilizaci poranéného paterniho segmentu
pomoci kombinace PLIF metody a dorzalni
instrumentace L5/S1 technikou MOSS.
Clowardovu metodu jsme modifikovali
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doplnénim monosegmentalni dorzalni
instrumentace L5/S1, nebot pfi Urazu doSlo
k primarni traumatické 1ézi zadniho
osteoligament6zniho stabilizacniho
aparatu. Tuto instrumentaci jsme doplnili
reimplantaci doCasné laminotomovaného
zlomeného obratlového oblouku L5 a
posteriorni spondylodézou. Abychom
zabranili nebezpec¢i dorzalni dislokace
vloZenych kostnich §tépd, slepili jsme jesté
spongiozni pruhy kosti tkanovym lepidlem
Tissucol.

Modularni segmentalni spinalni
instrumentace s vyuZitim polyaxialnich
Sroubl nam kromé vyse uvedenych
biomechanickych vyhod umoziuje
doCasnou peroperaéni distrakci inter-
vertebralniho prostoru, coZ usnadiiuje
vloZeni kortikospongiéznich §tépd. |
zaloZeni spojovacich Sroubovic je pak
snazsi nez do monoaxialnich typl
transpedikularnich $roub.

Zaver

Traumatickd spondylolistéza L5/S1 u
détského pacienta kombinovand s tézkym
nitrobfiSnim poranénim je raritnim
polytraumatem. Tézké zranéni bylo po
primarnim chirurgickém vykonu
provedeném v nemocnici ve ValaSském
MezifiCi feSeno ve Fakultni nemocnici v
Praze-Motole tymem détskych odbornik{
slozenym z détského chirurga, neuro-
chirurga, ortopeda a neurologa. V prvé fazi
bylo nutno vyfesit jaterni poranéni, které
pacienta bezprostfedné ohroZovalo na
Zivoté. Druha faze Iécby méla pak za cil
predevSim stabilizaci celkového stavu.
NarCstajici atlak duralniho vaku v oblasti
traumatické spondylolistézy L5/S1 si ve
tfeti fazi vynutil revizi patefniho kanalu,
dekompresi nervovych struktur (kofen(
caudae aequinae) a stabilizaci poranéného

paterniho segmentu. Na zékladé znalosti
teorii 0 biomechanice patefe jsme k tomu
zvolili metodu PLIF doplnénou mono-
segmentalni dorzalni instrumentaci
technikou MOSS.
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Souhrn

Prace je zaméfena na exaktni formulaci |.
faze remodelace kortikalis, kterd je
charakterizovana procesy Ubytku
mineralizované kostni tkané v dusledku
aktivity osteoklastli. Reseni sledovaného
problému vychéazi z platnosti zakona
zachovani hmotnosti atom0 pfi
probihajicich chemickych reakcich, které
jsou popsany kinetickymi zménami hmot.
Pro Casové zmény koncentraci
jednotlivych sloucenin (smési) byly
sestaveny diferencialni rovnice
charakterizujici procesy resorpce. Dale
jsou formulovéany podminky vzniku
subfaze jednojadernych bunék a
preosteoblastd .

Klicovd slova:
kortikalni kost,
rovnice.

kostni remodelace,
resorbce, kinematické

Summary
Petrtyl M., DaneSova gentlemen.: The 1st
phase of remodeling of cortical bone.

The authors present the exact form of the
1st Phase of remodeling of cortical bone. In
this problem the Law of constant atom
masses was used within the biochemical
reactions, which were described by the
kinetic changes of masses. Using the
differential equations the  remodeling
processes were formulated. There are
presented the conditions for creation of
osteoclastic subphase, mononuclear

subphase and a preosteoblastic subphase in
the process of bone remodeling.

Key words: bone remodeling, cortical
bone, resorbtion, kinetic equations.

Matematicka formulace biologickych
procesti remodelace kostni tkané (se
zfetelem k presnéjSimu poznani zakonitosti
vzniku zdraveé kortikalis) je pokladana od
pfelomu 80-tych a 90-tych let za velmi
prioritni. Exaktni poznani procesl
pfestavby zdravé kostni tkang, jakoz i tkané
postiZzené osteoporotickymi, artrotickymi a
jinymi degenerativnimi zménami,
umoZzfiuje preventivni IéCbou tyto procesy
retardovat, event. pozastavit.
Degenerativni zmény tkané postihuji v
soucasné dobé (dfive Ci pozdgji) kazdého
jedince. Patologické procesy nastavaji v
dobé, kdy stav remodelacniho ekvilibria je
narusen, tj. v dobé urychleného Ubytku
tkané aretardovaného jejiho pfirdstku.

V této souvislosti nelze prehlédnout, Ze
soudobé svétové zdravotni statistky
uvadéji data o nejrozSifenéjSim
degenerativnim onemocnéni osteoartrdze,
kterou trpi (zejména v technicky vyspélych
statech) po 50ti rocich Zivota zhruba
polovina populace ave véku 65 75 letaz 90
% populace. Osteoartréza je Ccasto
propojena s osteopord6zou, kterd

je projevem poruchy metabolismu
kostniho kolagenu, charakteristicka
Ubytkem kostni tkané (1).
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Exaktni poznani procesl novotvorby v Zivé
kostni tkani je fundamentalni podminkou
pro porozuméni i procesti degenerace
tkané. Vzhledem k tomu, Ze procesy
metabolismu kostni tkané jsou z
biochemického a biomechanického
pohledu v mnoha smérech dosud nejasné,
ukazuje se nutné propojit dosud poznané
biomechanické a biochemické
zakonitosti a vytvorit jedinou obecnou
teorii remodelace. Vyznamnym nastrojem
umoziujicim  pfiblizit se tomuto cili je
zdkon zachovani atomovych substanci.
Vzhledem k tomu, Ze pfi chemickych
reakcich prirlstku a dbytku Kortikalis
dochazi k pohyblim hmot jednotlivych
substanci (tj. smési molekul a atomd), Ize
kinetiku reakci vyjadfit pomoci
diferencidlnich rovnic, ovéfit jejich
platnost na zakladé parcidlné poznanych
procestl remodelace a exaktné formulovat
procesy resorbce a aposice Kortikalis u
zdravé kostni tkanég, jakoz i procesy a stavy
tkdnénemocné. Proces remodelace
kortikalis lze z biochemického a
biomechanického pohledu rozdélit do
dvou zékladnich fazi:

I. fdze remodelace kortikalis
charakterizovana procesy resorbce kostni
tkané;

Il. faze remodelace kortikalis
charakterizovand procesy novotvorby
vysokomolekularni kolagenové matrice a
jeji mineralizace.

V této préaci se zamérime pouze na I. fazi
remodelace kortikalni kosti, jejiz
biologicky a biochemicky proces byl
zkoumén a ovéfovan pocetnou Fadou
autord Baron (3), Eriksen (4), Frost (5) a
dal3i, z nasich autor( na priklad Adam (1),
Palicka (2) a jini. Velmi struéné a
zjednodusené feceno: 1. faze remodelace
sestava ze tfi globalnich subfazi. Prvni

subfaze je charakterizovana vznikem a
mnoZzenim osteoklastd (rovnice (1)).
Druha subfaze z aktivity osteoklastd,
jejimz dlsledkem je degradace
organickych a anorganickych komponent
kostni tkané (rovnice (2)) Treti subfaze je
charakterizovdna aktivitou
mononuklearnich (jednojadernych)
bunék poprvé popsanych Baronem a kol.
(2) v roce 1981 a spocivajici v pokracujici
degradaci kostni tkané (avSak jiZz bez
pFitomnosti osteoklastl (rovnice (3)).
Soucasné dochézi ke vzniku
preosteoblastd a nasledné osteoblastd.
Cilem pfedlozené prace je sestavit globalni
matematicky model I. faze remodelace
kostni tk&né (tj. procesll souvisejicich se
vznikem osteoklastll, procesdi resorbce
kostni tkané a vznikem preosteoblastd), a to
na zakladé kinetiky definovanych smési
molekul pfi biochemickych reakcich a
exaktné formulovat procesy platné pro
novotvorbu zdravé a patologickeé kosti.
Na zékladé dosud znamych a dostupnych
poznatkd o biochemickych procesech
novotvorby Kkortikalis, lze kinetiku
chemickych substanci (molarnich smési)
charakterizovat nasledujicimi tfemi

globalnimi stechiometrickymi
vztahy:

D,+D, => D,+D, (1)
D,+D, => Dy (2)
D,+D, => D,+D, ()

Prvni stechiometrickd rovnice vyjadfuje
proces mnozeni osteoklasttl (smés D,) fusi z
mononuklearnich bunék (smés D,). Toto
mnoZeni stimuluji interleukiny IL-1a IL-6.
Cim vice je interleukin@ v substanci D,, tim
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vice vznika osteoklastd (a naopak). Spolu s
interleukiny plsobi v substratu D, i
cytokiny, estrogeny, parathormon a dalsi
latky. Estrogeny, stejné jako androgeny,
reguluji tvorbu interleukind, resp. tvorba
interleukinG je jimi sniZovana. Fusi
mononuklearnich bunék D, vzniknou
osteoklasty (smés D,) a zbytny substrat
(smésD,).

Druha stechiometricka rovnice vyjadfuje
biochemické procesy jejichZ dlisledkem je
aktivita osteoklast(l (smés D,), a to v dobé
po jejich adherenci na povrchu kostni
tkdné (smés D,). Kostni tkan je
representovana prevazné kolagenem |I.
typu, tj. heteropolymerem (ze dvou al a
jednoho a2 fetézce). PFi dotyku osteoklast(
(smés D,) s kostni tk&ni (smés D,) aktivizuji
osteoklasty svlij enzymaticky systém. S
jeho iniciaci dochazi k uvolnéni
lysosomalnich enzym(l typu kolagenazy,
kyselé fosfatdzy, proteoglykandzy. Tyto
enzymy degraduji organickou kostni tka.
Degradované komponenty organickeé tkané
jsou soucasti substratu oznaceném v
rovnici (2) D,. Smés D, obsahuje i Cetnou
fadu dalSich latek, jako na pfFiklad
piridinolin a deoxypyridinolin, cozZ jsou
produkty zesitovanych kolagennich
molekul, které se transportuji do krve pfi
degradaci kolagenu. Soubézné s aktivizaci
enzymatického systému osteoblastd,
dochazi k produkci vodikovych iontll a
laktatu, které spolu s chelatotvornymi ionty
degraduji anorganickou slozku kosti (2).
Inhibice osteoklastd je disledkem blokace
aVB3integrinu, tj. receptoru vitronektinu
nékterou specifickou latkou (1). Integrin
aVB3je vrovnici (2) soucasti substratu D,,
jako nesmirné vyznamny komponent,
umozfiujici vazbu osteoklastd na kostni

tkan. Rovnice (2) charakterizuje
degeneracni proces v kostni tkéni.

Treti stechiometricka rovnice
charakterisuje mnoZeni preosteoblastl
(smés D,), jakoZto produktd aktivity
mononuklearnich bunék (smés D,). Tyto
bunky jsou charakteristické receptory pro
kalcitonin. Produkuji i tartarresistentni
kyselou fosfatazu (1). Po adherenci
mononuklearnich bunék na povrchu kosti
(smés D,) dochdzi k biochemickym
reakcim a ke vzniku preosteoblastll (smés
D,) a nasledné osteoblastd. Pomysinou
hranici mezi I. all. fazi remodelace kostni
tkané je vznik osteoblastd, jejichz
pfitomnost je podminkou pro tvorbu
osteoidu a dalSich substanci ve Il. fazi
remodelace kortikalis.

Souhrnné Ize symboly v rovnicich (1), (2),
a(3) charakterizovat takto:

D, je smés (substance) latek iniciujicich
fdzi mononukledrnich bunék na osteo-
klasty,

D, jsou mononukledrni bunky a jimi
produkované enzymy;,

D, jsou populace osteoklastt,

D, je odpadovy substrat, ktery je
produktem biochemickych reakci pfi fusi
mononuklearnich bunék na osteoklasty,

D, je mineralizovana kostni tkan,

D, jsou zbytné produkty aktivity
osteoklastli s tkani, vzniklé degradaci
organické a anorganické slozky kostni
tkané,

D, jsou preosteoblasty a latky iniciujici
mnoZzeni osteoblastd,

D, jsou zbytné produkty aktivity
mononuklearnich bunék (majicich téz
"osteoklasticke" vlastnosti, viz Baron a kol.
(3), vzniklé degradaci organické a
anorganické slozky kostni tk&né (vcetné
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odpadovych produkt mononuklearnich
bunék).

Abychom mohli ovéFit a posoudit
spravnost modelu 1. faze remodelace
kortikalis je tfeba stanovit koncentrace n,
(i=1,...8) jednotlivych substratd (smési)
D, . Poté je tfeba urcit asové zmény
koncentraci téchto sloucenin, tj. dn/dt
(d&le oznacované n), tj. prvni derivace
koncentraci podle €asu a nasledné stanovit
(resp. posoudit), kdy a za jakych
podminek probihaji zdravé a
patologické procesy.

Reseni sledovaného problému vychézi z
platnosti zakona zachovani hmotnosti
atoml pfFi probihajicich chemickych
reakcich, které jsou v globalni formé
popsany kinetickymi zménami hmot ve
vztazich (1), (2) a (3). Zakon zachovani
hmotnosti atomtl béhem reakci ma pro vyse
uvedeny model tvar:

din .
AT | } it 4)
I 1
S b
resp. v maticovém zapisu
©)

=t 0

kde .

1M} je aritmeticky vektor molarnich
hmotnosti, chapany jako matice typu (1,8),
fn I jevektor Casovych zmén koncentraci
jednotllvych sloucenin (smési), uvazovany
opét Jako matice typu (1,8), resp.

{r:; [ transponovana matice ¢asovych
zmeén koncentraci smési.

Casové zmény koncentraci sloucenin (tj.
jejich prFirlstky a Gbytky) plynou ze
soustavy diferencialnich rovnic:

: (o“ ~ 8w, ©

kde i= 1, 2, ... 8jsou indexy korespondujici
pfislusné molekularni smési (tj. chemické
substanci D,,D,, ..., D,

w, jerychlost p-te chemické reakce (p =

1,2,3)),
% jsouprvky matice [ 4 ],

&' jsouprvky matice [2*],

I

kde
L1 o 00o00
[¢9]-l0 ¢ 1 0 1 08 0 (7
01001000

je matice stechiometrickych koeficient(
reaktanti (1),(2) a(3),

B0 1000 0l
fol-0 00001 0 ¢ (g
6000001 1]

je matice stechiometrickych koeficient(
reakci (1),(2)a(3).
Matice

T R L VR |

|
[.';'—:s'J:[n B0 =11 0 6l
S SRR B R

representuje rozdil vySe uvedenych
stechiometrickych matic.

Soustavu diferencialnich rovnic (6)
mizeme také zapsat jedinou maticovou
rovnici
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) I PR I (o B
[T P PR P L 10
i, w0y [ | I_____
(10)
resp.:
pen l:_:- L | FTR LI P L T oY -"":-"".'-"'::'
(11)

Pro Casové zmény koncentraci
jednotlivych molekularnich smési tudiz
plati:

A= W (12)
B T — MWL - W (13)
AT W, (14)
Hy W (15)
Hy = =V - W3 (16)
Ay = Wy (17)
Ho=w (18)
o= W (19)

V této souvislosti se jeSté pozastavime u
matematického modelu tohoto procesu. Na
derivace koncentraci vSech smési, tj. na
dn/dt (i=1,2,...,8)semizeme divat jako
na generatory, které vytvareji prostor,
oznaceny Lin {dn,/dt, dn,/dt, ..., dn/dt}.

Do tohoto prostoru patfi vSechny linearni
kombinace Casovych zmén koncentraci
smési dn/dt (i=1,2,... ,8). Dimenze tohoto
prostoru je 3. Jednou ze vSech moZnych
bazi tohoto prostoru je napfiklad trojice
nezavislych generatorti (dny/dt, dn,/dt a
dn,/dt). Pomoci téchto tfi generator(
miZeme vyjadfit zbyvajici generatory
dn/dt, dny/dt, dn/dt, dn/dt, dny/dt jako
jejich linedrni kombinace. Z téchto
zavislosti pak vyplyvaji obecné vlastnosti
modelu.

Mezi jednotlivymi generatory plati
nésledujici vztahy:

-, =00 1R, 1)

Z tohoto vztahu je zfejmé, Ze Ubytek
osteoklastl v jednotkovém objemu kostni
tkané je amérny prirGstku latek
podminujicich fazi mononuklearnich
bunék a soucasné je Umérny prirlistku
odpadovych produktl vzniklych
degradaci kostni tkané (smés D,).

R S S (22)

Ze vztahu (22) je patrné, Ze v jednotkovém
objemu tk&né je tbytek mononukleérnich
bunék (smés D,) Umérny pfirQstku
osteoklastd, dale odpadovych produktd
vzniklych degradaci kostni tkané a
preosteoblastd (smés D).

fiy Ay (23)

Ze vztahl (23) je zfejmé, Ze prirdstek
osteoklastl v jednotkovém objemu kostni
tkané je umérny prirtstku odpadovych
produktd vzniklych p¥i fazi
mononuklearnich bunék a dbytku
odpadovych produktl vzniklych
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degradaci tkané (smés Dy).
- Hs T L, (24)

Rovnice (24) vyjadfuje Uméru mezi
Ubytkem kostni tkané (v jednotkovém jejim
objemu) a soucCasné prirlstkem
odpadovych produktd vzniklych degradaci
kostni tkané a pFirdistkem preosteoblastd.

Hy = F- (25)

Z vyrazu (25) plyne, Ze pfirQstek
preosteoblastli (smés D, ) v jednotkovém
objemu kostni tkangé je Umérny pFirdstku
odpadovych produktl vzniklych rozpadem
kostni tk&né (smés Dy).

VysSe uvedené diferencialni rovnice (21) az
(25) lze na z&kladé linearni zavislosti mezi
uvazovanymi generatory doplnit dal3imi
potfebnymi vztahy pro ¢asovou zménu
koncentraci jednotlivych smési. Jak
prirQstky nebo Gbytky jednotlivych smési v
procesu remodelace kortikalis ovlivni
zmény koncentraci jinych
("kompetentnich™) smési je ndzorné vidét z
nasledujicich diferencialnich rovnic:

— Ay =1 | 'rlzas (26)

Z diferencialni rovnice (26) je zfejmé, Ze
Ubytek mineralizované kostni tkané je
roven prirdstku odpadnich produktl (smési
D, a Dy), které jsou produkty degradace
tkéné.

=W, = T 27)

Z rovnice (27) je patrné, ze s Ubytkem
mononuklearnich bunék (smés D,) dochazi
Umérné i k Ubytku latek iniciujicich jejich

fozi (smés D,) a soucasné k pfirstku

odpadovych substratl vznikajicich
dagradaci kostni tkdné od
"osteoklastickych™" ucinkl
mononuklearnich bunék a latek iniciujicich
vznik preosteoblastd.

— g = =, - H, (28)
Z diferencialni rovnice (28) je patrné, Ze
Ubytek kostni tkané (smés D,) v
jednotkovém jejim objemu je pFimo
umeérny i abytku mononuklearnich bunék
a Ubytku osteoklastl (smés D,) a jejich
enzymatickych produkt(. Jinymi slovy,
aktivita mononuklearnich bunék a
osteoklastdl je Umérna resorbci Kkostni
tkané.

Integrovdnim rovnic (21) aZz (25)
dostaneme velmi potfebné kombinace
konstantnich koncentraci jednotlivych
molekularnich smési:

W +h, — B ' (29)
L R A S : (30)
R P | ok : (31)
Hobagtn, — , (32)
we—h, — M , (33)
kde B,,B, ....,.B, jsou konstanty ziskané

integraci rovnic (21) az (25) ve sledovaném
casovém intervalu pfFisludného
fyziologického procesu remodelace
kortikalis.

Z predchozich vztah(l (29) az (33) dale
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plyne:

=08 mo-n (34)
Ho=Hy—Hy — R, — 1, (35)
R L (36)
A, = -n, w, (37)
g — B+ (38)

Na pfiklad (dle rovnice (34)) je koncentrace
smési D, (tj. latek iniciujicich fuzi
mononuklearnich bunék, v jednotkovém
objemu kostni tkang) c&iselné rovna
algebraickému souctu koncentraci
osteoklastli (smés D,), koncentraci
odpadovych produktd vzniklych degradaci
kostni tkané (smés D,) a konstanty B,,
kterou ziskdme integraci diferencialni
rovnice (21). Podobné lze presentovat
smysl ostatnich rovnic, v nichZ jsou indexy
i u jednotlivych koncentraci a konstanty
B, shodné sindexy smésiD..

Resorbce kostni tkané je proces
fyziologicky nutny a potfebny, avSak za
podminky existence dynamické rovnovahy
mezi ni a aposici (novotvorbou) kostni
tkané. PFi poruseni této rovnovahy (kdy
resorbce prevlada nad novotvorbou tkané,
kdy Ubytek kostni tkané v jednotkovém
jejim objemu je vétSi nez jeji adekvatni
prirGstek) vznika neZadouci patologicky
stav. Naopak v pfipadech, kdy se resorbce
zpomaluje (po pfedchozim dosazeni
dynamické rovnovdhy s aposici tkang),
dochézi i ke zpomaleni novotvorby kostni

tkang. Dulkazem této situace je wvznik
mensiho mnoZstvi preosteoblastd a tim i
pozdéji (nasledng) osteoblastl a osteoidu
(ve Il. fazi remodelace kortikalis).
Obecnou snahou je omezit prevladajici
resorbci, retardovat ji, a to se zretelem k
dosazeni fyziologicky optimalni
dynamické rovnovahy s aposici.

V této souvislosti se naskyta otazka, kdy a
za jakych podminek miZe dojit k zastaveni
resorbce kostni tkané. Z logického nédzoru
Ize snadno usoudit, Ze k tomu dojde tehdy,
kdyZ jeden nebo vice substratl D,
(uvedenych v soustavé globdlnich
remodelacnich rovnic (1) az (3)) je roven
nule, tj. bude mit nulovou koncentraci
(n=0). V této souvislosti v3ak nelze
prehlédnout, Ze odpovéd na otazku, zda
resorbce je ddsledkem nepfitomnosti jen
jediné nebo vice substanci a za jakych
podminek kladenych na koncentrace
zbyvajicich substanci D, neni jiz z ndzoru
tak snadna. Proto musime ulohu
formulovat tak, Ze budeme hledat takové
stacionarni stavy pfi nichZz jsou Casové
zmény koncentraci (v uvazovaném
jednotkovém objemu kostni tkané) rovny
nule. PovSimneme si na priklad ¢asové

zmény koncentrace

. e,
", = =

: 7
jejich enzyml, dale Casovych zmén
koncentraci odpadd wvzniklych
degradovanim anorganické a organické
komponenty kostni tkané

molarni smési osteoklastd a

) L. i

r, = — apreosteoblastu *; — -
it

Budeme poZadovat, aby:

by =l i, =0, A ol
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Tento zapis representuje situaci
fyziologické stdlosti (neménnosti)
koncentraci uvedenych tFi smési
(substanci). Stavy charakterizujici
zastaveni resorbce mdZeme poté urit
nasledujicim zplsobem. Zavedeme
nejdrive jednosmeérné rychlostni konstanty
K, k, a k, (tfi zpétné rychlostni konstanty
zanedbame, nebot jsou v procesu reakci dle
rovnic (1), (2) a (3) velmi malé). Pomoci
zdkona zachovani hmot dostaneme pro
rychlosti probihajicich reakci (resp. jejich
Gasovych zmén) tfi ddleZité rovnice:

L i (39)
wy =k, (40)
Wy = Al (41)

kde w, (i = 1, 2, 3) jsou rychlosti
jednotlivych reakci dle rovnic (1), (2) a (3).
Vyznamy ostatnich znaceni jsou patrné z
pfedchoziho textu.

Vzhledem k tomu, Ze nds zajimaji téZ
zavislosti mezi rychlostmi w;, probihaji-
cich reakci dle rovnic (1), (2), (3) a téz
casovymi zménami koncentraci
jednotlivych substratl (tj. mezi rychlostmi
zmén koncentracf, resp. pFirdstky a tbytky
smésf) osteoklastl (smés D, ), odpadovych
produktl vzniklych degradaci tkani (smés
D.) a preosteoblastd (smés D,), budeme
pro dalSi analyzy uvaZovat linearné
nezavislé generatory dn,/dt, dn,dt a dn./dt
, pro které plati vztahy (14) , (17) na (18),
tj.:

f’i_—. ’ 'H.:l - ‘H.": (42)

Ay = (43)

m— W (44)

Dosazenim rovnic (39) a (41) do vztah
(42) a (44), dostaneme:

i, — ki, — kaa (45)
t, = ho#l.fi, (46)
fra = kgt (47)

S pfihlédnutim k rovnicim (34), (35) a (37),
plati:

Aoy oo w A ow ow o] rald ow, a (48)
i e 'i':l::,':ﬁ‘_ -, —ll;:l " (49)
P - N (50)

Z predchozich tfi diferencialnich rovnic je
zfejmé, Ze obsahuji pouze tfi neznamé
koncentrace molekularnich  smési, a to
koncentrace osteoklastd n,, produkty
degradace kostni tkané n, a preosteoblasty
n, . NaSim Ukolem je determinovat stavy
charakterizujici zastaveni resorbce, t.zn.,
Ze hledame jisté stacionarni feSeni soustavy
diferencialnich rovnic (48) az (50). Jak
jsme uvedli v predchozim textu, budeme
hledat feSeni se zfetelem ke splnéni
nasledujicich tfi podminek:

f, =0 (51)
i, =0 (52)
n, =0 (53)
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L (54)
it lE oW 11 (55)
R R L] (56)

Takto jsme ziskali soustavu tfi nelinearnich
rovnic pro neznamé koncentrace n, , n, a
n, . Pomoci rovnic (54) , (55) a (56) lze
podminky, charakterizujici zastaveni
resorbce kostni tkané:

Prvni soubor podminek pro zastaveni
resorbce je nepfitomnost osteoklasttin,=0 a
soucasné musi platit:

B,-n,-n=0 a B,-ng-n,=0.
Potom pro koncentrace uvazovanych smési
D, (i=1,2,...8)plati:

wo=58-#a,-n =1

i

w, =8, -8,

n, =0

n, =& +5 (57)
e, =0

s =

v, =0, — 1

ny, ~ Bo= By b,

Z vyse uvedenych vztahll je zfejmé, Ze
proces resorbce je zcela zastaven, kdyZ v
objemovém elementu kostni tkané nejsou
prfitomné latky iniciujici fuazi
mononukledrnich bunék (n,=0),
osteoklasty (n,=0), kostni tkan (dfive
resorbovand) a to pri stalych (neménnych)
koncentracich ostatnich substrat (tj. smési
D,,D,,D,az D).

Jiné podminky pro zastaveni resorbce
kostni tkané jsou charakterizovany
nepfitomnosti latek iniciujicich fazi
mononukledrnich bunék a soucasné
nepfitomnosti mononukleéarnich bunék a
osteoklastli. Koncentrace ostatnich smési
jsou konstantni (neménné). Potom pro
koncentrace souhrnné plati :

n, =10

”Jn - {']

Hy =1

Hae = B:! T BI (58)
n,, =B, - B,

Pee = J["‘1

n,=8,-8

HEB =.Hq _H-_! = lH|

Z vyse uvedenych vztahll je patrné, Ze
proces resorbce je zcela zastaven pfi
absenci latek iniciujicich fazi
mononuklearnich bunék a soucasné
absenci mononuklearnich bunék a
osteoklastli. Koncentrace zbyvajicich
substanci n,az n, jsou konstantni.

Zaver

Dynamika resorbce kostni tkané je
charakterisovana procesy, které lze
popsat nésledujicimi diferencialnimi
rovnicemi:

ProcesyA:
du.  din,  an, 59
it ot 9

POHYBOVE USTROJI, 5, 1998, &. 1+2 37



Ubytek mineralizované tkané je amérny
Ubytku poctu mononuklearnich bunék a
soucasné osteoklast(l. Cim je vétsi dasova
zména koncentrace ubyvajici
mineralisované tkang, tim je vétsi ubytek
osteoklastd a mononuklearnich bunék. S
Ubytkem tkané dochazi ke snizovani
aktivity osteoklastli a mononuklearnich
bunék.

Procesy B:
6, di.  edng

e L (60)
efi ol ift

S postupnym oslabovanim intenzity
aktivity osteoklastl (pFi resorbci tkané), tj.
v subfdzi postupného snizovani
koncentrace osteoklastll v jednotkovém
objemu, dochazi k Umérnému Ubytku
odpadovych substratl, vzniklych pfi fusi
mononuklearnich bunék a soucasné k
prirGstku (narCstani) zbytnych produktl
osteoklastickeé aktivity, vznikajicich béhem
degradace mineralizované kostni tkang.

S ooy g
e
dtdt ar

(61)

Cim V&t je Ubytek kostni tkané aktivitou
osteoklast(, tim vétsi je prirstek zbytnych
produktll jejich aktivity a soucasné
"osteoklastické" aktivity mononuklearnich
bunék (3), vzniklych degradaci
anorganické a organické slozky kostni
tkané.

e, dn.

off M (62)

PFirGstek odpadovych produktl
degradované kostni tkané vlivem
aktivity mononuklearnich bunék je
amérny prirdstku poétu preosteoblast(.
Ubytek osteoklastll iniciuje pFirlistek
substratu vyvolavajiciho fazi
mononuklearnich bunék (resp. je
Uumérny tomuto pFirtstku) a soucasné je
uamérny prirGdstku odpadovych
produktd vzniklych degradaci mineralni
a kolagenni komponenty kostni tkané.
VySe uvedené vztahy charakterizujici
biochemickeé procesy v I. fazi remodelace
kostni tkané (tj. procesy jeji resorbce)
jsou velmi vyznamnym néastrojem i pro
stanoveni vlivu mechanického zatizeni na
kostni tkarn, nebot” vnéjSi dominantni
mechanické zatizeni kterékoliv diafyzy
vyznamné ovliviiuje  rychlosti v ni
probihajicich chemickych procest, resp.
jeji remodelaci.
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RHEUMATOID DEFORMITIES OF THE SKELETON:
ANIMAL MODELS AND
NEUROADAPTIVE PATHOMECHANISM

M. ROTH

Radiodiagnostic Clinic, Medical Faculty Hospital,
Masaryk University, Brno-Bohunice, Czech Republic

Summary

Contrary to the common idea that
peripheral nerves invading the developing
limb or orofacial region just passively
follow (in an "innervating” manner) the
outgrowing non-nervous tissues including
bones, a plea for active and "leading" role
of neural growth is defended and buttressed
by animal experimentation. Length of a
limb is determined by the degree of neural
outgrowth rather than by skeletal growth.
Impairment of vulnerable neural growth
results in "neuroadaptive” micromelia
and/or micrognathia, both strikingly
conforming with those characteristic for
clinical skeletal dysplasias and juvenile
rheumatoid arthritis. It is strongly
suggested that the latter deformities result
"neuroadaptively” from growth
impairment (shortening) of nerves caused
by some "rheumatoid" factor selectively
injurious to the nervous tissue.

The "osteoneural” concept may be
extended to the adult and aged in the sense
that involutional atrophy of the brain (i.e.
distinct reduction of its size) should be
paralleled by atrophogenic shortening of
spinal nerve roots and/or of peripheral
nerves with essentially identical
"neuroadaptive” shortening of the skeleton

accomplished at the expense of
"degenerative” narrowing (i.e.shortening)
of the disc space or of joint space.
Key words: rheumatoid arthritis, skeletal
dysplasias, degenerative conditions,
neuroadaptive pathomechanism.

Introduction

Flexion contracture of toes (“curled toes")
is one of the most frequent findings in
experimental skeletal teratology
producible by a host of most heterogeneous
teratogens (1,2 a.o. vast literature). That
condition is frequently associated with
deviation of the foot strikingly resembling
the flag-like deformity of the rheumatoid
hand (Fig.l). Moreover, swan-neck
deformity of the toes as well as
micrognathic facial profile may be also
produced in the duck embryo (Fig. 7,10).
Dramatic sparing effect of neurological
deficit such as hemiplegia, poliomyelitis or
nerve section upon the course of
rheumatoid arthritis (RA) point to an
important but never clearly defined role of
the nervous system in the pathomechanism
of RA. The aim of the present report is to
contribute to elucidation of that role by a
study of the abovementioned experimental
deformities focused on their relation to
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nerves.

Macroneurotrophism versus
microneurotrophism

The undeniable effect of the nervous
system upon the development and
maintenance of the skeleton is searched for
in "neurotrophism”, viz., in some intricate
interrelation between the utmost neural
periphery and the individual skeletogenic
cell or group of those cells. The term
"microneurotrophism™ has been coined to
designate that cellular-level phenomenon
in contrast to "macroneurotrophism"
dramatically evident at the gross organ
level in the moulding effect of the growing
brain upon its skeletogenic envelope (3).
Universalization of that effect to the entire
developing nervous and bony tissues of the
body (spinal, peripheral and facial) led to
the following working hypothesis (Fig.2):
Impaired growth of the brain
(micrencephaly) is manifested in decreased
size of the cranial vault ("neuroadaptive"
microcephaly). Impairment of peripheral
neural growth should result in
"neuroadaptive micromelia” since growing
bones, though eseentially normal, would
have to find place, to "cram™ even at the
cost of deformity along the too short
nervous trunks. The arising deformity
would be thus due to exaggerated
osteoneural growth differential (ONGD).

Osteoneural growth differential,
physiological and pathological

Neural growth lags behind that of bones
already under normal conditions. This
physiological ONGD cannot be revealed
but in fully extended limb where a distinct
shortness of the straight nerves as
compared with the total length of bones

may be noticed (Fig. 4a). ONGD must be
compensated for on the part of the skeleton
since otherwise the nerves would be
exposed to undue stretch. That
compensation is accomplished by slightly
angulated joint posture, slight curvatures of
bones (e.g. of phalangae (Fig.5)) and by
terminal epi-metaphyseal thickenings
("modeling™) since skeletogenic tissue
incessantly produced at bone ends is partly
("neuroadaptively") dissipated in
transversal direction. The self-explanatory
diagram (Fig.2) tends to show that in
comparison with the condition of non-
existent ONGD. Neuroadaptive
deformities due to impairment of neural
growth would then represent just
exaggerations of physiological ONGD,
viz., exaggerated curvatures of bones with
enhanced terminal expansions and
accentuated angulation of joints (4).
Analogy with microcephaly may be spun
still further since microcephalic
neurocranium is usually thickened,
"dysplastic"”, viz., about the same quantity
of bone tissue occupies "neuroadaptively™ a
shorter space around the enclosed too small
brain (Fig.2).

Nervous skeleton (5): The factual extent
and density of the peripheral nervous
system

It might seem hardly justifiable to credit
peripheral nerves with an effect upon the
bones comparable with that of the brain
upon its bony envelope since nerves course
at a distance from bones. It should be kept
in mind, however, that peripheral nervous
system including the vegetative represents
much more than what is currently presented
in anatomical diagrams by means of simple
branching lines. In its organ entirety the
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peripheral nervous system represents what
Donaldson (5) termed "nervous skeleton™
(NS), viz., excessively dense, cotton-wool-
like feltwork of nervous twigs and fibers
permeating throughout the vertebrate body
including the periosteum and endosteal
(marrow) spaces. Behind every, even the
most tiny nerve noticeable in the presented
specimens one should "think in" the
pertaining portion of the NS, i.e. the
corresponding portion of the limb should be
viewed upon as almost homogeneously
blackened (indicated in Fig. 4a,8c and
partly demonstrated in Fig. I0b).

What this amounts to is that I.limb bones
have a much more intimate relation to the
nervous system than neurocranium to the
brain separated by meninges and
subarachnoid space; 2. total amount of
nervous tissue within a limb equals or even
exceeds that of bone tissue; 3. individual
bones may be viewed upon as bony "casts"
of correspondingly shaped cavities within
the NS. Variable length and thickness of
normal limb bones or of phalangae (Fig.
4b,f,13 b-d) mirror the primarily different
length and cross-sectional size of those
"morphogenetic cavities” together with
different length (i.e. (phylo)genetically
established growth-in-length potentiality)
of nervous trunks, "macrorepresentatives”
of the NS; 4. length of the limb is
determined by the degree of neural growth
rather than by that of bones or any other
limb tissue; 5. any shape transformation of
a bone, above all its growth in length,
though independent upon any neural
influence in the explant, in situ is
inseparably linked with and dependent
upon adequate cogrowth of the NS and of
nervous trunks.

With the factual density of the NS in mind

one should understand that growing bones
meet incessantly a distinct growth-
resistance of the NS. The latter with its
slower growth rate exerts a retarding,
"braking" effect upon the former. (Just for
comparison: An individual cotton-wool
fiber can be easily drawn out whereas to do
the same with a cluster of fibers requires a
fair deal of mechanical force). Digital
phalangae yield a striking example of
"osteoneural™ morphogenesis modified by
greater thickness of volar (plantar) digital
nerves with correspondingly higher degree
of braking effect. "Osteoneural” view upon
a phalanx (Fig. 5) with its developmental
pre-ossification pliability in mind should
involve no difficulty to understand the
neuroadaptive provenience of its slight
dorsalwards convex curvature and of
expanded, volar(plantar)wards more
prominent ends.

Material and methods

Chick and duck embryos and frog tadpoles
were experimented upon. According to the
current practice of experimental teratology
the administered teratogens (sort and dose
indicated in figure legends) were injected
into the yolk sac on the 4-5th day of
incubation. Embryos were harvested on the
16-18th (chick) or 23-25th (duck) day of
incubation and cleared accoring to
Freihofer and Compagno (6), i.e. with
simultaneous demonstration of bones and
nerves. Tadpoles of Cuban tree frog or of
common frog were either reared in water
containing the desired teratogen in solution
(0,5 per cent alcohol), fed osteolathyric diet
(pulverized sweet pea (Lathyrus odoratus)
seeds or standard diet soaked with the
teratogenic substance (parathormon
(Tachystin)). Pre-metamorphic animals
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were treated acording to Nishikawa (7).
The type of stain will be indicated in
legends simply by (F) or (N).

Results

The elicited experimental deformities
conform with theoretical expectations
schematized in Fig. 2. Campomelia-like
bending ("buckling"), achondroplasia-like
stunting of bones and dislocation of joints
are readily attributable to aggerated
shortness of nervous trunks since their
vulnerable growth process is obviously the
main target of most heterogeneous
"skeletal" teratogens (Fig. 3,4,12).
Rheumatoid-like flexion "contractures” of
curled toes including swan-neck deformity
and subluxations are also due to growth
impairment of digital nerves manifested in
their shortness, i.e. straighter course as
compared with the total length of bones.
Though in neutral posture the nerve looks
like just “innervating" structure without
any relation to the provenience of the
deformity, with full extension of the
"curled" toe (like of the entire limb (Fig. 4))
the limiting role of the nerve becomes
evident (Fig. 5-9). Micrognathia, another
very frequent finding in experimental
teratology and consisting in chin-like
angulation ("buckling") of the
neuroadaptively shortened
mandible along the straightly coursing,
growth insufficient nerve results in human-
like facial profile strikingly identical with
that encountered in juvenile RA and
representing exaggeration of
neuroadaptive morphogenesis of the
human mandible in the course of
hominization (8) (Fig. 10).

There is left hardly any room for doubt
that skeletal deformities associated with

RA, juvenile and adult, are related to the
same "neuroadaptive” mechanism like
those experimentally elicited. Whereas
skeletal teratogens with their inhibitory
effect upon the vulnerable neural growth
are clearly defined, slowness of neural
growth in juvenile RA or causative
shortening of nerves in the adult form of the
disease inferrable from experimental
findings is due most probably to some so far
unknown "rheumatoid factor" the effect of
which is possibly enciphered in Bragard's
statement (9): "Cicatrization and retraction,
above all in perineural tissue following
neuritis, can result in shortening of the
nerve... Joint excursibility is then limited
mainly by the shortened nerve itself".
(Translated from German by the author).
Discussions of the pathogenesis pf RAtend
to start at a point of established
inflammation and selfperpetuation (10). In
the light of Bragard's statement (9)
selective rheumatoid inflammation of the
NS with its chronic retraction would appear
the most probable pathogenetic factor.

Ulnar deviation of the hand, normal and
exaggerated, due to shortness of the
ulnar nerve

Diagram in Fig.2 should inspire the reader
with the notion that physiological
angulated posture of joints has been
evolved neuroadaptively, viz., as a
response of growing bones to the slower
growth rate of peripheral nerves, an elusive
interrelation not evident but in full
extension of the limb (Fig. 3a,b; 4a,b,f). In
neutral posture of the human hand all
nervous trunks including the feltlike NS
permeating the joint capsules, ligaments
and tendons are in a condition of
slackedness which means a subjective
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feeling of "neurological comfort”. The
hand may be brought into all possible
functional postures be it adduction,
abduction, extension or flexion with still
acceptable stretch of corresponding nerves
(e.g. volar or plantar with dorsal extension
of the hnad or foot). Permanent adoption of
such a forced position would be perceived,
however, as "neurological discomfort".
Forced joint excursion such as
hyperextension would elicit pain from
exaggerated stretch of nerves and of
articular NS. Neural limitation of joint
excursions is thus superior to the
biomechanical one.

Abnormal joint posture including
"contractures™ of experimental curled toes
or those of rheumatoid hand appear to
represent, as a matter of fact, just another
neuroadaptive "neutral™ posture
corresponding with the underlying undue
shortness of nerves. Concerning the three
main nervous trunk of the arm, viz., the
median, radial and ulnar it should be
noticed that owing to the wound course of
the radial (along the humeral shaft) and
ulnar (around the ulnar epicondyle) these
two nerves are at the level of the wrist
somewhat "shorter" than the median
coursing on the whole straightly
throughout the arm (Fig. la). Reference to
Fig. 2 leads to conclusion that
physiological valgosity at the elbow and
slight ulnar abduction of the hand in neutral
posture represent neuroadaptive response
to the distinct "shortness" of the two nerves.
Flag-like deformity of the rheumatoid hand
would be thus due to exaggerated shortness
of the ulnar nerve.

These considerations may be buttressed
by osteoneural interrelations in the
hindlimb of a normal frog tadpole (Fig. 1lb)

where the tibial nerve tkaes a distinctly
shorter course than the fibular. The former
is thus responsible for neuroadaptive
anteflexion at the knee and for vaulting of
the human foot (comp. Fig. 14), the latter
for dorsally extended posture at the ankle.
Shortness of the more straightly coursing
nerve at the latter level should be especially
noted. Angulated joint postures of the
hindlimbs in the rat and duck embryo (Fig.
11 c,d) or in the turtle (Fig. 13 a) represent
obviously also the neuroadaptive result of
tibio-fibular neural growth interplay (3,11).

Sparing effect of neurological deficit upon
RA may be readily explained within the
framework of osteoneural concept:
Nervous trunks, under normal conditions
requiring skeletal "respect" to their growth
potentiality and length, when set out of
function become quasi-connective tissue
strands devoid of active "braking" effect
upon the bony skeleton.

Osteolathyrism,
neurolathyrism

Osteolathyric deformities included into the
experimental models of RA might throw
doubt upon the advocated concept since
osteolathyrogens appear to be clear-cut
bone-seeking factors firmly believed to
invalidate the growing bone by
disturbances of maturation and structure of
collagen. Osteolathyrogens are potent
respiratory inhibitors, however, so that
vulnerable neural growth will be the first
target of their action with production of
neuroadaptive deformities entirely
identical with those producible by a host of
entirely different "skeletal" teratogens.
Osteolathyrism thus appears to represent
just a variety of neurolathyrism: The latter
interfers with neural functions, the former

a variety of
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with neural growth. Neuroadaptive
transformation of osteolathyric bones
seems to be facilitated, as a matter of fact,
by lathyric disturbance of collagen.

The role of muscles

Musculature is credited with an important
role in the arrangement of the skeleton and
that role seems to be unduly disregarded in
the presented concept of rheumatoid
skeletal deformities. The role of muscles
may be considered, however, as
"instantaneously functional” according to
the immediate needs of the individual
concerning locomotion, feeding, defence
a.0. Bony processes, protuberances and/or
crests serving for insertions of tendons are
just surface modifications of
neuroadaptively, "macroneurotrophically”
evolved basic skeletal forms, both
neurocranial (12) and appendicular.
Anomalous course of tendons of the
rheumatoid hand means just purposeful
response to neuroadaptive transformation
of the hand skeleton for the sake of
continuing indispensable muscular action
upon the new, abnormal neutral posture of
the hand. It should be also kept in mind that
muscles, tendons and ligaments represent a
fair deal of NS (Fig. 11a).

Therole of vessels

Widespread efforts to find out some
vascular factor in the pathogenesis of RA
(10 a.o.) warrant brief discussion
concerning the position of vessels within
the framework of osteoneural concept.
Anatomical specimens of fingers
reproduced by Guyot (13 - his Fig.
107,108) show slightly wavy course of
digital arteries in contrast to the straightly
coursing digital nerves. That difference

seems to reflect vasculo-neural growth
differential analogous to the teoneural
differential, viz., "cramming" of slightly
longer arteries along the shorter nerves
(Fig.12a-c). In teratogenic deformities of
the limb skeleton the difference in length of
nerves and vessels is grossly accentuated
(Fig. 12 d). Enhanced waviness of digital
arteries in sufferers from RA (15,16,17)
yield further indirect support for
neuroadaptive interpretation of the
puzzling condition.

Among the "platoon” of tissues and
organs growing in length within the
developing limb (bones, muscles, tendons
and ligaments, vessels, nerves, skin) the
nerves grow at the slowest rate under
pathological as well as normal conditions.
Behaviour of non-nervous tissues cannot
be but "neuroadaptive”.

Clinico-phylogenetic aspects
Neuroadaptive features of the normal
and rheumatoid mandible (Fig. 10) offer
opportunity to place the rheumatoid
skeletal deformities in general into a
broader context of phylogenetic
neuroadaptive transformations of the
skeleton in whole. Deviation of the foot in
the turtle (Fig. 13a) is a striking example of
physiological flag-like "deformity", viz., of
a normal neutral posture found as
pathological feature in RA. Both these
"deformities” have been "neuroadaptively"
evolved and established.(3). Moreover,
phalangae in the turtle display
"achondroplasic" features, their shortness
and thickness is in contrast with long and
slender frog's phalangae while the human
ones occupy an intermediate position (Fig.
13 b-d). Those striking variations of
skeletal morphology conform doubtlessly
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to differences of function dependent upon
the conditions prevailing in the
environmental niche.

These conditions (including e.g. the
effects of gravity) are perceived along
neural pathways, above all by
exteroception and proprioception so that
nervous system should be able to influence
upon appropriate functional morphology of
the skeleton. There can be inferred from
experimental findings that the complex
neural information from the environment is
"translated" into variable growth-in-length
potentiality of the NS which the growing
bony parts are simply "carried with" and
become long and slender or shorter and
thicker. In this way nervous system
provides for the unity of skeletal form and
function. The same argumentation may be
applied also to the process of shortening
that in the course of hominization resulted
in vaulting of the human foot and that, in
larval form, may be traced in experimental-
teratogenic findings (Fig. 14).
Exaggeration of that process of
neuroadaptive shortening should then
result in excavated foot be it a sequela to
RA, myelodysplasia or poliomyelitis.
Neuroadaptive finger "contractures" or
micrognathia represent also, after all, just
response to exaggerated shortness of
nerves.

Neuroadaptive behaviour of the skeleton
- missing link between rheumatoid
arthritis and ""degenerative' conditions
(chondrosis of the intervertebral disc,
arthrosis)

Similarity of experimentally produced
neuroadaptive deformities to those
characteristic for juvenile RA warrant the
conclusion that rheumatoid deformities in

the adult should be also due to some process
of slowly progrgsing "rheumatoid”
shortening of the adult NS. There exists,
however, still another and probably much
more frequent mechanism of shortening of
adult nerves, viz., involutional atrophy of
nervous tissue. There is no reason why
extracerebral nervous tissue, spinal and
peripheral, should escape that process so
commonly involving the brain. Owing to
the elongated shape of the spinal cord,
nerve roots and peripheral nerves
involutional atrophy should lead, in
addition to some thinning, to a distinct
degree of shortening of extracerebral
nervous structures. Not unlike that much
more important promoted by impairment of
neural growth process in the course of
development, even the atrophogenic
shortening taking place, of course,
extremely slowly in the course of adulthood
and aging should be compensated for by
some shortening of the corresponding
skeleton since otherwise the involved
nervous structures would be exposed to
undue stretch. In the adult that
compensatory measure cannot be
accomplished but at the expense of the still
pliable cartilage, intervertebral and/or
articular. Narrowing (= shortening) of the
intervertebral disc space or of the joint
space commonly called "degenerative"
means, in all probability, a neuroadaptive
shortening as a response to involutional
atrophogenic shortening of spinal nerve
roots and/or of peripheral nerves (18,19)
(Fig. 15). Herniation of the disc would then
mean just a mechanical complication of the
primarily neuroadaptive and, as a matter of
fact, purposeful “degenerative" process.
The striking susceptibility of distal
interphalangeal joints to Heberden's
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arthrosis might be attributed to the fact that
"axonal degeneration begins earliest and is
most severe in the distal regions of the
longest nerve cells" (quotation from
Brimijoin (20)). One hardly escapes
conclusion that something like that is at
work in adult RA (in Bragard's sense (9))
and that rheumatoid malalignments of
fingers have something in common with
valgus deformity of the big toe ascribable to
accentuation of physiological
neuroadaptive valgosity due to distinct
shortness of the fibular digital nerve (Fig.
15c). There is strong reason to suspect, with
reference to Fig. 15b, that "neurotrophic”
osteolysis with predilection to terminal
phalangae might be related to primarily
decreasing size of "phalangeal cavities"
within the digital NS.

Objections

Among a number of possible objections
discussed elsewhere at length (3,4) the one
seemingly most relevant should be
mentioned, viz., continuing growth and
development of denervated or explanted
bone primordium in the absence of any
neural influence. This seems to point
unequivocally to neural independence of
skeletal growth. That apparently self-
evident inference is not far from the
conclusion, however, that continuing
normality of a dog released from the lead
means independence of the animal upon the
lead. This is an unwarranted conclusion,
however, since limiting role of the lead
does not work but with the dog tied to it.
Nervous trunks demonstrated in the cleared
specimens represent, as a matter of fact,
such limiting "leads" which do not
influence upon the growing bones but in
situ, in the intact living body where they

"curb" the growing bones. Denervation or
explantation is a gross artifact which yields
a grossly misleading idea about neural
effects upon non-nervous tissues.

Discussion

The cause of developmental malformations
of the limbs is searched for in some
disturbance of the early morphogenetic
processes in the limb bud, above all the
skeletogenetic. Inquiries into the role of the
nervous system in those processes include
investigations of the primordial nervous
system under the viewpoint of its
neurotrophic function (21,22 and many
others). It is generally believed that
development of the limb subsequent to the
limb bud stage, above all its growth in
length means just unfolding of the early
settled structures, a process held on the
whole for resistant to any disturbance. In
contrast to that approach "from below",
from the endless depths of individual
skeletogenic or nerve cell, the advocated
approach "from above" at the gross organ
level suggests that pathomechanism of a
great deal of developmental abnormalities
of the skeleton including those of juvenile
RA s rooted not in the intricate early stages
but results from exaggerated ONGD in the
course of development, prenatal as well as
postnatal which is compensated for by
"neuroadaptive” transformations of the
skeletal shape. The neuroadaptive
mechanism seems to be at work even in the
conditions called "degenerative" in the
adult and aged in association with
involutional atrophogenic shortening of
nervous structures. The puzzle of
developmental abnormalities in general is
believed to be enciphered in "differential
needs and consequent differential
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responses of organs and parts to extrinsic
factors disturbing metabolic pathways.
Critical needs become limiting and, if not
satisfied, produce gross alterations of
normal morphogenesis" (quotation from
Landauer (23)). The bewildering
complexity of pathology of the skeleton,
developing and adult, should not make us
overlook the fact that the organ with the
most critical needs is the nervous tissue,
growing as well as adult. The adduced
evidence supports the conclusion that
exploration of such a simple and (in the
light of fundamental conduction of
impulses) disregarded parameter of the
nervous system as its vulnerable growth in
length during development and
atrophogenic reduction of its length in the
adultand aged might help us to "tie together
the many loose ends" (free quotation from
Kalter and Warkany (24)) and to arrive atan
unitary explanation for conditions
seemingly as diverse as skeletal dysplasias,
rheumatoid deformities and degenerative
conditions of the skeleton.

In connection with that interpretation let
us revert to the introductory generalization
of cerebro-cranial interrelation and
reassure that the saucer-like shape of the
neurocranial bony capsule cannot be
understood by any, even the most detailed
separate investigation of the neurcraniaum
or of the enclosed brain alone (Fig. 2). Justa
comprehensive organ-level view yields a
clue to understanding. Exactly the same
approach should be resorted to in
consideration of delevoping and adult limb
skeleton and of peripheral nerves.
Unfortunately, the up-to-date research
efforts are in gross conflict with such an
approach since with conquest of ever more
and more detailed knowledge inevitably

confined to one tissue or one organ only the
fruitful two-structures-at-once view is
missed.
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Fig. 1 a-g. Curled toes in the chick
embryo treated with Cortisone 1 mg (1)
(a) and in duck embryos associated with
flag-like deformity of the foot:
Osteolathyric (Semicarbazide
hydrochloride 1 mg) (b), treated with
Isopto-Carbachol 2 mg (c). - Similar
findings in frog tadpoles: Norm (d),
reared in 0,5 per cent alcohol (e),
osteolathyric (fed meal of sweet pea
(Lathyrus odoratus) seeds), mild (f) and
severe (g). (Cleared (N), cca 6x nat.size).
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Fig. 2. Working hypothesis:
Neuroadaptive microcephaly and
micromelia, both related to primary
impairment of neural growth, cerebral
and peripheral. Gross features of limb
bones such as slight curvatures,
terminal expansions (*'modeling') and
angulated joint postures related to
slower growth rate of nerves, viz., to the
physiological osteoneural growth
differential (condition without that
differential outlined at left). Utmost left -
still sparse embryonic peripheral
nervous system grows up to
considerable length and density of the
""nervous skeleton™ (comp. Fig. 4a, 8c,
lla).

Fig. 3 a-c. Neuroadaptive deformities of
the pelvic limb skeleton in the chick
embryo treated with semicarbazide
hydrochloride 1 mg (a), thallium
sulphate 0,5 mg (b) and cyclo-
phosphamide 0,02 (2) (c). (Limbs in full
extension, cleared (F)). Tiny nerves
partly arrowed.
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Fig. 4 a-g. Hindlimbs in full extension. Normal adult common frog with right-sided
limbin neutral posture, nervous
skeleton partly outlined (cleared (F) (a). Frog tadpoles: Normal Cuban tree frog (b),

common frog (f). Treated with
alcohol 0,5 per cent (c), parathormon (Tachystin) (d), osteolathyric (e,g (extended limb
fromFig. 1g)). (Cleared (N), cca 6x hat.size).
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Fig. 5 a,b. Toe from a normal duck
embryo. Neutral posture (a), normal,
adequate length of the digital nerve
allows for normal degree of dorsal
extension (b). (Cleared (F), cca 4x
nat.size) .

Fig. 6 a-c. Neuroadaptively curled toes
in thallium treated (a,b) and
osteolathyric (c) duck embryo. Neutral
posture (a), maxium extension limited
by the too short digital nerve (b,c).
(Cleared (F), cca6x nat.size).

POHYBOVE USTROJI, 5, 1998, €. 1+2 53



Fig. 7 a,b. Toes from a Carbachol-treated
duck embryo (feet shown in Fig. Ic).
Phalangae have "crammed"™ by
accentuated flexion and subluxation (a)
or by swan-neck deformity (b) along the
too short (shorter than bones) digital
nerves (partly arrowed). (Cleared (F),
cca5xnat.size).

Fig. 8 a-c. Diagrams of neuroadaptive
response of the digital skeleton to
inadequacy of neuralt growth (indicated
by crosshatchin). The thicker volar
digital nerve exerts a stronger retarding
effect upon the growing phalangae, i.e. is
responsible for semiflexion in neutral
posture (a). ""Dysplastic'* shortening and
thickening of phalangae with
accentuated semiflexion (**contracture™)
(b). Neuroadapsive swan-neck deformity
with skeletal hypoplasia ascribable to
reduced size of bone-shaping "'cavities"
within the outlined nervous skeleton (c).
(Comp. different thickness of limb bones
in normal tadpoles relatable to the same
cause (Fig.4b,f).
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Fig. 9 a-c. Neuroadaptive dislocation of
limb joints in pilocarpine (1 mg) treated
chick embryo (a), neostigmine (2 mg)
treated duck embryo (b) and in an
osteolathyric tadpole (c). Dislocated
bones (tarsal in (a), tibia in (b,c)) ""hang"*
on the too short nerves. ldentical
pathomechanism of subluxations in
rheumatoid arthritis is suggested (comp.
Fig. 7a, 13c).

Fig. 14 a,b. Neuroadaptive ""buckling™ of tarsometatarsus in the thallium-treated (1
mg) duck embryo (norm above) (a) appears to pattern in larval form what happened
in the course of hominization of the foot (b). Excessively shortened excavated foot is
due to exaggerated growth impairment of the pedal nervous skeleton be it caused by
rheumatoid factor, myelodysplasia or poliomyelitis.
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Fig. 10 a-g. Rheumatoid micrognathia
modelled in the beak of osteolathyric
duck embryo and considered
in the light of neuroadaptive
phylogenetic transformation of the
mandible. Normal lower beak with
partially demonstrated nervous skeleton
in lateral (a) and craniocaudal (b) view.
Neuroadaptive micrognathia with chin-
like (and rheumatoid) features, viz.,
"buckling" of the mandible along the
straightly coursing, too short nerve
(Semicarbazide hydrochloride 1 mg)
(c,d). General facial hypoplasia (*“‘flat
face™) in a thallium treated (1 mg) duck
embryo (e). (All beaks cleared (F), cca 3x
nat. size). Hominization of the mandible
due to the "leading"™ physiological
growth impairment of the facial nervous
skeleton "'reciprocal’ to increasing size
of the brain (f). The chin mirrors the
slower growth rate of human mandibular
nerves, viz., the mandibulo-neural
growth differential (g: x- quadruped, y -
chimpanzee, z- man).(From 3,8)).
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Fig. 11 a-d. Physiological valgosity at the elbow and slight ulnar abduction at the wrist
interpreted as neuroadaptive response to adistinct "'shortness' of the radial and ulnar
nerve due to their specific anatomical course. (Particulars in text). Neuroadaptive
abnormalities of the hand (including hyperadducted thumb, flag-like deformity and
"trident" divergence of fingers) and of the forearm (comp. Fig. 4g, 13b) indicated in
inserts. Richly innervated muscles and tendons represent also a fair amount of
nervous skeleton. - Hindlimb of a common frog tadpole in neutral posture (cleared
(N), cca 5x nat.size) (b), hindlimb of an adult normal rat with exposed sciatic nerve (c),
leg of a duck embryo (cleared (F) (d), both in full extension. Angulated joint postures
due to osteoneural growth differential (comp. Fig. 2), viz., to the retarding (*'braking'")
interplay of tibial and fibular nerves growing at slower rate.
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Fig. 12 a-d. Digital osteo-vasculo-neural
relations. Wavy course of digital arteries
in contrast to the straight course of
digital nerves (according to Guyot (13,
his Figs. 107,108) (a). Wavy course of
digital arteries (injected with baryum) in
the foot of a duck embryo (c -
roentgenogram) in contrast to the
straighter course of nerves (b - cleared
(F), cca4x nat.size). Roentgenograms of
hindlimbs of a normal and two
osteolathyric (Semicarbazide 1 mg)
chick embryos with the exposed sciatic
nerve coated and the artery injected
with baryum (d). Note the striking
difference in length of the nerve and that
of bones and arteries. (From (14)).
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Fig. 13 a-d. Rheumatoid deformity of the hand (c - roentgenogram, nervous skeleton
partly outlined) viewed upon in phylogenetic context: Flag-like physiological foot
"deformity" in the turtle (a), its forelimb with "dysplastic, achondroplasia-like
phalangeal, metacarpal and radioulnar physiological *stunting™ (b),
dolichophalangeal foot in an young tree frog (d). (a,b,d) cleared (N), responsible
nervous skeleton is only partially stained. (a) cca 2x, (b,d) 4x, (c) 0,5x nat.size. (b-d)
reproduced to unit relative size.

Fig. 15 a-e. Degeneration of the disc (a),
arthrosis of the interphalangeal joint (b)
and valgus deformity of the big toe (c)
interpreted as neuroadaptive shorte-
ning, a response to primary atropho-
genic shortening of spinal nerve roots (a)
or of peripheral nerves (b,c). (Nervous
skeleton partly outlined).
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I. Generalities

The system is the Abbott's (1) one. It
tries to take benefit of the progresses which
were made in the field of plastic material,
as well as of biomechanical knowledge.
One should not forget that treating scoliosis
isan art. Abbott was a master in this art, and
has not been equalised up to our days.

Main principles are pressing on all
salient parts of body (humps) and managing
wide hollow spaces on concave sided
hollow parts. This must lead toward
hypercorrection of body shape. The spine
as seen on radiographs may be
hypercorrected by young children. During
adolescence, this hypercorrection of spine
seldom is obtained, but correction must be
over 50% of initial angle.

Before attempting to treat scoliosis, one
must know as precisely as possible the
outward features of scoliotic body in
relations with the radiographic image. They
were unprecise for twenty years. We
initia,ly could get a better knowledge of
them while pressing humps with our hands.
So we could determine one by one many
secondary and non-obvious humps. So,
pressing all determined humps at once with
three persons, we could see how scoliosis
d be corrected. Then, in 1990, we made a
studies with oblique photographs with help
of the school of Eisenberg (6). Two

symmetrical oblique photos were made,
one of them being turned back and the other
one superposed to this "phantom". We
could get this way an approach in localising
and measuring the humps of the
"phantom”. With aid of these simple
techniques we drew a kind of "map" of
deformed body features. It has to be
completed, but it helps communication.

I1: Evolution and necessary changes
1970-1997.

1970-1987. Shoulders and pelvis were
taken in clamps within two rings (so-called
reference lines), which were joined
together by vertical parts of brace. Pressure
were performed with hump pads between
those two rings.

1984. After having noticed that a hump
was secondary created beneath the right
breast; although it was a concave hollow
zone, it was decided to cover this area after
having-managed an expansion space in
front of it.

1987. Asuggestion of Albrecht Schaal,
Master of Orthopedy in Tubingen,
Gerrnany (10); lead to quit both clavicular
pieces. But the patient had a tendency to
bend over the upper anterior edge of brace
and to create a hard point at this place.
Schaal tried to hinder his bad position by
holding upper trunk by two "hooks" (Figure
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Figure 1. Comparative photographs.
Two symmetrical views were taken, one
of which been turned right-left, the other
one being superposed to it. Notice, that
the thorax, seen from a right oblique
posterior sight, is narrower than seen
from a left oblique posterior one; that in
this series of photos, left iliac crest is
protruding forward.

4). But the hooks were not logical. They did
not hinder this bending. Trunk escaped
from the thoracic pressure pads 1 and 3-3'.
Ahard pointalways occurred

on anterior upper edge of brace. We never
approved them.

Figure 2. Numbering of various zones of
body. Pressure zones are red, expansion
rooms green. Here is a three curved
scoliosis (see later the meaning of this
expression).

Figure 3. 1970-1987, we took shoulders
and pelvis within two rings, joined
together by strong lines of brace.
Between those rings were performed
hump pressures and concave sided
expansion rooms.
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Figure 4. Suppressing clavicular parts
without building a high anterior brace
wall causes that upper thorax leans
forward around upper edge of brace asa
rotation point. A relative great force is
applied on this edge which acts as a hard
point. Posterior upper left and middle
right thoracic hump pads are less active.

1990. Oblique oval thorax (Figure
5).The oblique diameter between left breast
and posterior right thoracic hump is wider

Figure 5. Thorax is oblique oval. Its
greater diameter extends between the
protruding left breast to the hump 1. It
has to be taken "in clamp'. Smaller
diameters increases. A brace wall is built
5-7 cm before right breast and
neighbouring region in order to provide
a secondary pad for correcting hollow
back.

than the symmetrical one; between right
breast and left side of back. The brace has to
reduce greater diameter as within clamps.
Smaller symmetrical diameter increases.
One has to manage a brace wall, far (5-7 cm
1) from right breast and underlying region.
It serves as a secondary pressure pad for
correcting hollow back. Notice that the
upper edge of anterior brace has to be very
hight. Both breasts are raised within
incurvated walls of brace. This allows a
better apportionment of forces over a
relative great surface, thus removing hard
points.

Getting rid of all unelective clamp
effect. Suppression of clavicular pads had
quitted upper clamp effect.1983 had
Matthiass (5) suppressed right posterior
part of waist-cincher.1990 we suppressed
anterior one an' put a wide expansion room
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Figure6.

a) Pressing under left breast leaves enough place for two reasons. Brace part is
incurvated. Thorax is pushed upward by pressure **in clamp** 1-43. There is no danger
of compression of mamma.

b) Brace part in front of right breast manages a wide (5-7 cm) place for expansion. But
the increase of smaller diameter of thorax as well as its raising let raise right breast
withoutdanger.

Figure 7. Getting rid of all unelective clamp effects.

a) 1982.Upperring, around shoulders, lower one, symmetrical.

b) 1997. No shoulder ring. Only an axillar pad 3" is present and elective. Waist
cincher only on right side. On left one is a wide expansion room.
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Figure 8. Case of a left twisted pelvis. Left iliac
crest is pushed forward together with overlying
abdominal wall by lumbar pad. The whole
region situated in front is kept free within an
expansion room. Below, a pressure is performed
forward on the groin. This causes lordosis of this
kyphosed region.

Flehler bavrligl.F G L

Figure 9. Case of a left twisted pelvis,
right side. Iliac crest being anteponed is
pushed backward by pressure pad 37
toward expansion room 6. Right buttok
34 is pushed forward, toward right
groin, free of all brace wall. That is a
kyphosation of this lordosed region.
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Figure 10.

a) Lumbar pad too low. Apex of high (Th12-L1) lumbar curvature is not well reduced.
Pelvis is shifted toward right side, where it was still shifted before being provided with

brace.

b) On left side, one has to press exactly on apex. Beneath, a wide expansion room must

be managed, in front, behind and laterally.

on its place. So that no unelective clamp
effect remainsatour time.

Untwisting pelvis. Matthiass (figures 8 and
9)) had described a hight pelvis (iliac
crests) rotation toward left side. Upper
pelvis rotates together with the lower
lumbar vertebra. Lower pelvis, at
trochanter's hight, rotates in opposite
direction, toward right side. Since those
facts are know, it was decided to untwist by
cyphosing left pelvis and lordosing right
one. This twisting mostly is present by so-
called thoracolumbar scoliosis (type 4 of
King). Those types of scoliosis has been

called "three curved scoliosis”. We see
later, that pelvis twisting less frequently
occurs in hight apexed lumbar scoliosis, so-
called "four curved scoliosis". In such cases
twisting is less marked than by three curved
scoliosis. It mainly is left-oriented, less
frequently right, sometimes not twisted at
all.

1993. Pressing electively the upper
lumbal hump. This action is most important
and mostly not understood. Up to this time,
we would press together left iliac crest and
the whole overlying region, this one of
muscle quadratus lumborum. We got this
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way a certain degree of correction of curve,
but Mistress Lehnert-Schroth (8) showed
us that high pelvis was and remained
shifted toward right side (Figure I0A). Then
we begun pressing effectively on apex
(Th12-L1 on figure 10), and managing an
expansion room under it, at the level of
pelvis (Figure 10 B). Right iliac crest is now
pressed toward leftside.

I11. Our cassification

Scoliosis being most complicated, we
tried to simplify treatment while taking in
account only the datawhich play aroleinit.
An idiopathic scoliosis never has only one
curvature. There always are one cervico-
thoracal and one lumbo-sacral curvatures
for restoring balance. The classical
classification divides scoliosis into one
curved thoracic, lumbar, thoraco-lumbar
and two curved combined (double major)
ones. Our system is compatible with a far
more simple classification: We consider
only two kind of scoliosis : three- and four-
curved ones.

I. Three curvated scoliosis: Scoliosis
with a wide curvature, mainly Th10
apexed, have one cervico-thoracal half
curvature and one lumbo-sacral. Hip
generally is twisted toward left side. It
always is shifted toward left side.

2. Four curvated scoliosis: The former
"combined" or "double major" scoliosis
have two balanced smaller curvatures: one
thoracic, mainly Th8-apexed; one high
lumbar, L1 to L3. Former "thoracic" or
"lumbar" ones become double major when
subjected to the pressure pads of brace
(Figure 11). Pelvis is variably twisted. It
may be twisted toward left side, less
frequently toward right side, or not twisted
atall. Italways and per definition is shifted

‘q'"-n-:
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Figure 11. So-called "one curved
thoracic and lumbar scoliosis™ become
double major ones when submitted to the
pressure pads of brace.

Th. (% &

Figure12

a) Three curved scoliosis, with pelvis
twisted and shifted toward left side.

b) Four curved scoliosis. Apex higher,
pelvis variably or not twisted and always
shifted toward right side.
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Figure 13. Left Shoulder has to be shifted forward and toward right side. This last
movement takes place around the upper part of the opposite thoracic pressure pad It
implies an upward component which raises left shoulder.

toward right side.

1V. Bracing

In our system, three and four-curved
scoliosis have to be treated with similar
parts of brace over their belt. Only one
minor difference is present: the hight of
thoracic pressure pad. Under belt, a brace
for a three curvated scoliosis is very
different from one for four curvated ones.

Bracing three curved scoliosis
Shoulders (3-3' - Figure 13): Shoulders
are shifted toward left side, downward and
backward. An "inverted L" shaped part of
brace pushes toward right side and forward.
This shifting causes that left shoulder, not
only migrate toward right side, but also
raises around a rotation point made by
upper part of right thoracic pressure pad.
Middle thorax pressure part of brace
(Zone 1) has to be put on the level of apex,

two vertebra higher and two ones lower.

Thorax, braced in front

Thorax has to be braced at its anterior
part indifferently the same way for almost
all kinds of scoliosis. Pressure zone extends
from left muscle pectoralis major to left
lower ribs; from the middle line, between
the two breasts, to the vertical axillary line.

Pelvis managing. Pelvis by three
curved scoliosis is shifted toward left side
and twisted left. Pressure pad 2 helps
reducing lumbo-sacral hump, derotating
and shifting pelvis toward right side.
Pressure pad 37 helps derotating. Low
pelvis (in the region of trochanters), is
turned and shifted right. Combination of
pressure pads 38 (left) and 30-34 (right)
helps derotating and shifting low pelvis left
(Figure 16).
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Figure 14:

a) Thoracic pressure pad has to be put from 2
vertebrae over to 2 ones under apex.

b) Right pressure pad 1 streches between vertical
subaxillar line toward costal angle. The greater
oblique diameter of thorax 1-21 + 43 isheld asina
clamp by two pressure pads. The smaller
symmetrical one 7 + 12-5increases. Thick line is
body border, thick one brace shape.

Figure 15.

a) Pressure area in front
of thorax.

b) Greater diameter of
thorax is taken "in
clamp" between hump
pad | and front thoracic
pressure area. All other
areas of front thorax are
concave.
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Figure 16.

a) High pelvis being shifted and turned leftis together derotated and shifted right.
b) The reverseis right for low pelvis (trochanters).

Bracing four curved scoliosis
Shoulders and thorax have to be
managed the same way as for three
curvatured scoliosis. The only difference is
the high of thoracic pressure pad 1 (mainly
Th. B).
High lumbar curvature, LI-3, shall be

—  Baoily shaps

Brace

Fighder 4L 100U PCY

— Undelbimad shape

submitted to a pressure close to spinous
processes, in order to prevent or reduce a
lumbar kyphosis, present or threatening
(Figure 17).

Lumbosacral curvature. It makes pelvis
shift left. Another feature is the inconstancy

b) _

Figure17.

a) Four curvated scoliosis.
Plaster mould, ready for use
(an informatic mould has
the same shape). Pressure
pad I' reduces hump and
curvature (L1). Zone 32 is
close to the spinous
processes in order to reduce
a lumbar kyphosis, present
or future.

b) Hypercorrection of
mould.
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of pelvis twisting. Pelvis mainly is twisted
left, sometimes right or not at all. It was
temporary decided not to take in account
any twisting of pelvis by four curvated
scoliosis. Pressure pads 37, 6 and 41 are
managed right, pushing high pelvis toward
left side, where a wide expansion room is
managed in front, laterally and behind
(Figure 18).

V. Mainerrorsto avoid

Error : Press under apex rib (Figure
19). A widespread school recommended to
press right thoracic hump under the apex
rib. Pressure would act alongside its rib and
move apex vertebra toward concave side. It
is false. The involved rib moves
centripetally toward the concave side of
underlying curvature and worsens it. We
always have seen very bad results when
regard was paid to this recommendation.

Figure 18. Pelvis being
shifted toward right side has
to be pushed toward left one.
One can do so with a right
sided complete waist-cincher
2-37overrightiliac crest, and
withagluteal pad 41 underit.

Figure 19. Error: A school recommends
to press under apex rib. Force should be
transmitted along the apex rib toward
apex of vertebra. It is false. Component
force merely acts 90° of initial surface of
body. As a result, convex ribs become
more verticalized; curvatures worsen.
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V1. Presentation of brace

Brace is built of one piece of half supple
plastic material. It is asymmetric. To every
pressure region corresponds a concave
sided expansion room, ten times wider than
the amount of body tissue pushed
centripetally by pressure pad. This makes,
that action of brace is three times more an
active, than a passive one. Growth,
breathing and every movements are linked
within brace ina corrective way.

Regular tree-dimensional settings are
made. If growth makes brace too short, one
can lengthen it. Just rivet small pieces of the
same plastic material. Increasing pression
of a pad is very easy. Just glue plastic foam.
It however is scarcely necessary. Growth
mainly adjusts automatically the pression
to the necessary extent it has to get. That is
an automatical dynamic adjustment

Figure 20.

a) As a result of a hollow back,
lumbal region is reoriented
upward. It gives illusion of hyper-
lordosis. On the contrary, the girl
compensates partly while creating
a mild kyphosis. This com-
pensation is not sufficient.
Buttocks protrude.

b) Pressing symetrically on the
whole abdominal area was said to
straighten 8o of a lumbal scoliosis
and reduce an alleged hyper-
lordosis.

allowed by expansion rooms. Less easy is
the action of widening expansion areas by
furthering the corresponding brace part
from the skin. It can be made by heating this
brace partand reorientating it. To resume: A
wide tree-dimensional range of
adjustments is possible. Rectification of a
bad brace is not.

Fabrication

Plaster fabrication is performed by
means of individual moulds, oriented by
hypercorrection. Informatic aided
fabrication is made in three stages. A first
one consists in producing within the
computer's memory a tree-dimensional
shape of the patient, without deformation.
In second stage, the patient's clinical case is
provided to the computer. Then the
computer leads a fraise which forms a
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Figure 21. Cheneau brace, 1997.

Figure 22. Undeformed tree-dimensional
shape as itismemorised by computer. Itisthe
form we wish to give the patient after
treatment. Itg must be hypercorrected
according to the patient's case. This shape has
been imagined to be the basis for correcting a
three curvated scoliosis Thl0. Red spots have
been drawed at the future places of pressure
pads. Then a fraise is piloted by computer. A
hard plastic foam mouldiscarved . Up toour
times, this mould still has to be gently
changed before being formed over. Final
mould looks exactly like plaster one. Time is
not far, when a mould will be carved by
machine fit for use.
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mould ready for use.

Conclusion

So-called "Cheneau-brace" takes its
basis principles from Abbott. A pressure is
performed on all salient parts of body.
Concave parts are left free.
Hypercorrection is required. Those
conditions can only be filled if treating
team has a perfect knowledge of all
abnormal features of scoliotic body. Up to
our times, fabrication occurred on oriented
plaster moulds. Computerised fabrication
isnearly in perfect running order.
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Summary

The authors evaluated changes in form and
position of deltoid region marked by L 3,S
1 and posterior superior iliac spine of
both sides in 13 patients of either sex
suffering from coccygeal syndrome.
Palpation and superficial EMG were used
for evaluation of pelvic floor muscles
condition, shadow moiré, method for
description of lumbosacral region before
and after postiosmetric relaxation of
muscles inserted to coccyx. Lateral shift
of sacral bone, deformation and shortening
in craniocaudal direction of the deltoid
are typical changes caused by coccygeal
spasm.

Key words: coccygeal spasm, postiso-
metric relaxation, sacral bone, lateral shift.

Introduction

Coccygeal syndrome is very well known
clinical unitwith its typical subjective and
objective symptoms. Patients most often
complain about pain in low back, not

root pains in lower extremities and in
pelvis, less frequently pain in thoracal
region and headaches. Women suffer
typically from pain in sacral region
before or in beginning of menstruation.
Objectively we can find characteristic
stand up with internal rotation of the right
thigh, shift of the pelvis with higher left
posterior and right anterior superior iliac
spines, higher left shoulder. Adductor
muscles, iliacus, erector trunci at the
level of lower thoracal spine and pelvic
floor muscles (levator ani and coccygeus)
are in painful spasm. So far unknown
up to date is the influence of muscles
inserted to the coccyx (2, 3) on these
changes, especially on position of sacral
bone. Clinically accepted concept of
pelvic shift or nutation by Cramer (1)
supposes rotational movement of both
pelvic bones. Sacral bone remains in its
central position and rotates only round its
vertical axis.
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Methods

Group of 13 patients suffering from
coccygeal syndrome (7 women and 6
men) was examined and treated in this
study. Following points were marked with
black rings of 10 mm in diameter: spinal
processesof C 7,L 3, S1land posterior
superior iliac spine of both sides.
Postisometric relaxation (PIR) of muscles
inserted to the coccyx was performed per
rectum. Tension in pelvic floor muscles
(levator ani and coccygeus) was evaluated
before and after this procedure by palpation
and by superficial EMG using special EMG
glove. Record and processing of EMG
curve was performed by Mie MT8 with
software equipment MYO-DAT 5.0 by
Mie Medical Research Ltd. Shadow moiré
method was used before and after PIR of

BEFORE

pelvic floor muscles for evaluation of
topographical changes in lumbosacral
region.

Results

We followed changes of formand position
of the deltoid marked by L3, S1 and
posterior superior iliac spine of both
sides. We measured  distances: S1-
posterior superior iliac spine of both sides,
L 3 - S 1 (height of the deltoid), horizontal
distance between S 1 and vertical line
falling down from C 7. Results of the
measuring before and after PIR of pelvic
floor muscles are introduced in Table 1.

Interpretation of results
Distance between S 1 and posterior
superior_iliac spine. In all patients the

AFTER

Fig. 1: Summarising scheme of results. Movement of the deltoid to body axis, its
symetrization and elongation in craniocaudal direction follow PIR of pelvic floor
muscles. Arrow predominance of pelvic floor muscles predominance.
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distance was elongated between S 1 and
posterior superior iliac spine on the side of
greater spasm in pelvic floor. Distance of
both points on the other side changed
differently. It shortened in patients with
pelvic floor spasm only on one side (No.
1,2,3,5,6,7,8,9,11,12), whereas it elongated
in cases of bilateral spasm (No.4,10,13).
Hight of the deltoid (distance L 3 - S 1). It
did not change in three patients (No.
1,6,10), it shortened also in three persons
(No. 8,11,13) and it elongated in the
remnant. Horizontal distance between S 1
and vertical line falling down from C 7.
The distance expresses lateral shift of
sacral bone to the body axis. In all patients,
the S 1 moved away from the side of greater
coccygeal spasm. Except for two patients
(No. 3and 11), the distance shortened,
which means sacral bone moved toward
the body axis. The results are summarized
in Fig. 1. The drawing shows tendencies in
both form and position changes of the
deltoid after PIR of pelvic floor muscles.

Discussion

We showed in 13 patients of either sex
exhibiting typical subjective and objective
signs of coccygeal syndrome that
coccygeal spasm influences lumbosacral

region, especially the position of sacral
bone. Horizontal movement of sacral
bone is the most significant change

present inall patients. Symetrization and
elongation in craniocaudal direction of the
deltoid are also frequent. Most surprising
for us is lateral movement of sacral bone,
because it belongs to axial structures of
human body. Cramer's conception (1) of
pelvic shift supposes only its rotation round

vertical axis. We would like to study this
area further, because it is of particular
importance in terms of physiotherapy. We
suppose, that the kind of changes we
showed in the paper must influence
position and function of sacroiliac joint
and must affect stability of the body.

Conclusion

Results of the study support longterm
clinical experience that spasm of muscles
inserted to the coccyx belongs to the most
important causes of coccygeal syndrome.
Therefore, evaluation of pelvic floor
muscle state should be part of each complex
physiotherapeutic examination.
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Souhrn

Autofi uvadéji pfipad synovialni
chondromatosy a pokrocilé gonarthrosy u
mladé Zeny. Diagnosa byla potvrzena na
zakladé histologického vySetfeni
synovialis po subtotalni synovektomii
provedne az ve tieti (pozdni) fazi choroby
ve véku 37 let. Casna synovekotmie je
metodou volby jak pro diagnostiku, tak
léCeni, aby se predeslo rychle progredujici
osteoarthrose a moznosti maligni
transformace.
Kli¢ova slova: synovialni chondromatosa,
osteochondromatosis, Hendersonova-
Jonesova choroba, onemocnéni kolenniho
kloubu.

Summary
Holub P, Dostal M, Kucerova J: Synovial
chondromatosis.

The authors demonstrate a case of
synovial chondromatosis and severe
gonarthrosis affecting a young woman. The
diagnosis was confirmed on the basis of
histological investigation of the synovialis
obtained due to the subtotal synovectomy
that was carried out in the 3rd (late) phase
of this disease. The early synovectomy is
method of choice as for the diagnostics as
the treatment with the aim to prevent
progressive osteoarthrosis and possible
malignant transformation.

Key words: synovial chondromatosis,

osteochondromatosis.  Henderson-Jones

disease, knee disorder

Synovialni chondromatosa je fidké
onemocnéni synoviadlni membrany
kloubni. V odborné literature, jez se zabyva
touto afekci, jsme svédky urcité
promiskuity. Onemocnéni byva
oznaCovano synovialni chondromatosou,
primarni chondromatosou, artikularni,
synovialni chondrometaplasii a nékdy
Hendersonovou-Jonesovou chorobou.

Predkladame kasuistiku pacientky, kterd
trpéla touto kloubni afekci od svych 20 let..

Vlastni pozorovani
Pacientka byla poprvé vySetfena na
ambulanci ortopedické kliniky ve véku 20
let v roce 1974 pro remitujici vypotky
praveho kolenniho kloubu a zdufeni
kolenniho kloubu, jez lokalizovala do
oblasti suprapatelarniho recesu.
Anamnesticky bylo zjisténo trvani téchto
obtizi uz v détstvi V laboratornim
screeningu zahrnujicim hematologické a
biochemické vySetfeni, kostni meta-
bolismus a revmatické faktory nebyly
zjistény patologické hodnoty. Rtg pravého
kolenniho kloubu neprokazalo strukturalni
nalez. Stav byl uzavien jako synovialitis
pravého kolenniho kloubu nejasné
etiologie. Histologicky néalez z punkéni
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RTG obraz ukazuje typicka oblafkovité zastinéni v oblasti suprapatelarniho recesu a
v poplitealni oblasti dutiny kolenniho kloubu. U nasi pacientky jiz pFitomné artrosni
definitivni zmény kolenniho kloubu véetné femoropatelarniho skloubeni. Typicky
obraz intraartiku-larnich volnych télisek vSak neni pritomen.

kloubni biopsie.ukazoval necharakte-
ristické zmény. V periodé let 1981-1987
byly provedeny opakované punkce kol.
kloubu pro nevyrazny remitujici hydrops,
ktery se objevaval po trivialnim traumatu.
Blokady kolenniho kloubu, jez by svédcily
pro nitrokloubni afekci typu meniskealni
lese nebo volnych télisek pacientka
neudavala. V roce 1987 vSak na rtg pravého
kolenniho kloubu byla nalezena
mnohoCetnd volna téliska v dorsola-
teralnim kompartmentu kolenniho kloubu.
Pfi operalni revizi této oblasti byla
odstranéna dvé volna kartilaginosni téliska

aostatni, kterd jiz nidovala v synovialis nad
kloubni Stérbinou, byla ponechéanainsitu.

Po revizi nadale pretrvavalo zdufeni
pravého kolenniho kloubu, lehké
recidivujici hydropsy a objevily se i
pseudoblokady.

Pacientka byla indikovana k
synovektomii pro podezfeni na synovialni
chondromatosu pravého kolenniho kloubu,
az v roce 1991. Histologicky nalez potvrdil
chondroidni metaplasii synovialni
membrany. Po synovektomii je pacientka
bez obtiZi.
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Mikroskopicky obraz synovidlni
chondromatosy

Kartilaginosni noduly jsou obklopeny
tenkymi slupkami vazivové tkang, v
nékterych oblastech dochazi k vapenaté
transformaci nodull, jinde miZeme vidét
vrlstani krevnich cév do téchto
kalcifikovanych uzl(i a transformaci v
kostni tkan.

Diskuse

Problematikou tohoto onemocnéni
synoviadlni membrany se zabyvala fada
autord. Halstead uvadi, Ze prvni, kdo
poprvé popsal tuto afekci byl Laennec.
Ambrois Paré v r. 1558 byl prvni, kdo
extrahoval volné téliska s dutiny kolenniho
kloubu. Z mnoha dalSich, ktefi se vénovali
problematice tohoto onemocnéni to byli:
Henderson a Jones /1923/, Mussey a
Henderson  /1949/, Trifaud /1961/,
Murphy,Dahlin a Sullivan /1962/, Lynn a
Lee /1992/, Hampel /1993/, Lewis a
Marshall /1974j, Holm /1976/, Milgram
/1977/ ,1979/, Milgram a Peace /1980/,
Takagi a Ishikawa /1981/, Mc Carthy a
Dorfman/1982/, Pelker a Drennan /1983/,
Hampel a Pracke /1985/, Hamilton /1987/ a
dalsi.

Synovialni chondromatosa je primarni
kloubni onemocnéni, kdy metaplasii
synovialni membrany se intrasynovialné
formuji kartilaginosni loZiska, jeZ pozdéji
rlistem mohou expandovat a pendulovat do
kloubni dutiny, eventualné se uvolnit a
vytvafet volnad téliska, obycejné
mnohocetna. Tyto kartilaginosni
uzly mohou sekundarné kalcifikovat nebo
osifikovat. Pro tento fakt je onemocnéni
velmi casto oznacovéna jako
osteochondromatosa (5, 7, 4). Exaktni
stimulus, ktery vede k rozvoji synovialniho

metaplastického procesu neni znam (6).

Podle dostupné literatury se uvaZzovalo o

téchto etiologickych agens:

I. infekt,

2.trauma eventuelné opakovana
mikrotraumata,

3. neoplasmaticka proliferace,

4. idiopaticka synovialni metaplasie.

Idiopaticka synovialni metaplasie se
dnes povaZuje za primarni pFicinu tohoto
fidkého kloubniho onemocnéni. Milgram
(10, 11) provedl detailni klinicky a
histopatologicky rozbor 30 pfipadl
synovialni chondromatosy a rozdélil
chorobu do 3 fazi, jez jsou charakteristické
svym klinickym a histologickym obrazem
ajsou zaroven i terapeutickou smérnici.

I. FAZE - aktivni intrasynovialni
onemocnéni bez volnych télisek.
Histologicky se faze projevuje intra-
synovialni proliferaci kartilaginosnich
hmot a fokalni kalcifikaci nebo osifikaci
téchto hmot. Klinicky je jen zdufeni a otok
postiZzeného kloubu.

[1.FAZE - intrasynovialni postizeni a volna
téliska.

Histologicky se kromé obrazu faze prvni
objevuji makrofagy, jez destruuji
kartilaginosni a osteokartilaginosni hmoty
intrasynovialné. Klinicky se faze projevuje
vypotky, otokem, blokédami a nestabilitou.
V kloubni dutiné byla pfi revizich nalezena
volna téliska meékka, podobna corpora
I1I.LFAZE - mnohogetna volna téliska
kloubni s vyhaslou synovialni reakci.
Histologicky nachazime pIné vyhasnuty
proces intrasynovialné. Klinicky blokéady a
nestabilitu kloubu zpdsobenou volnymi
télisky a opakované vypotky a otok.
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MiiZzeme tedy na zakladé Milgramovy
studie Fici, Ze synovialni chondromatosa je
afekce po urcité dobé spontanné
vyhasinajici a o probéhlém intrasy-
novialnim procesu nas informuje jen
pfitomnost volnych intraartikularnich
télisek charakteristickeé skladby.

Chondromatosa je tedy primarné
onemocnéni synovidlni membréany
kloubni, kdy idiopatickou kartilaginosni
metaplasii dochazi k vytvéareni
chrupavcitych hmot uvnitf synovialni
membrany. Exaktni stimulus, ktery vede k
této metaplasii neni zndm. Trauma,
infekcni agens ani familiarni vyskyt nebyl
prokézan. Vétsinou se soudi, Ze dochazi k
metaplasii pojivové tkané synovialni
membrany, ktera formuje bunky podobné
chondrocytm, jeZ jsou potom zdrojem
dalsf proliferace téchto okrskd. UvaZuje se
vSak i 0 mozné stimulaci pluripotentnich
mesenchymalnich bungék /tzv. primitivniho
mesenchymu/, které rovnéZz mohou byt
zdrojem dalSi tvorby chondroidni tkangé a
tim proliferace chrupavéitych noduld.
Kalcifikace Kkartilaginosnich noduld je
chépana z¢asti jako dystroficka, z€asti jako
predstupen nastupujici osifikace, podobné,
jak se uplatfiuje fyziologicky pfi procesu
enchondralni osifikace. Osteochondro-
matosa, tedy osealni transformace, vznika
pravdépodobné pochodem velmi blizkym
enchondralni osifikaci, s aktivni GcCasti
krevnich cév a osteoblastl. Byla vsak
prokézana i prima transformace pojivové
tkdné v osedlni. V kazdém pripadé vSak
dochdzi k proliferaci téchto Kkartila-
ginosnich a osteokartilaginosnich loZisek a
tim k jejich prominenci do dutiny kloubni,
kde vytvareji rozsahlé masy nejrdizngjsiho
tvaru, nejcastéji mnoholalocnaté, kryté
povrchni vrstvou synovidlni membrany.

Tyto lalGcky mohou pendulovat na tenké
vaskularni stopce, mohou se v8ak i uvolnit
a dat vznik volnym intraartikularnim
téliskGim. Téliska potom rostou na povrchu
aposici chrupavcité tkané a uvnitf podléhaji
degenerativnim zméndm. Mozné je i nidace
téchto volnych télisek. Synovialni
metaplasticky proces po urcité dobé velmi
pravdépodobné spontanné odezniva a
volna téliska pak jsou pfitomna v kloubu
zcela bez znamek aktivniho synovialniho
procesu. Svou pritomnosti vedou k tézké
destrukci kloubnich ploch a tvorbé
sekundarnich volnych télisek a primarni
onemocnéni je pak velmi nesnadno
diagnostikovatelné (4).

Synovialni chondromatosa kloubni
projevuje v nékterych pfipadech znamky
penetrace do okolnich tkani se znamkami
invazivniho Sifeni do téchto tkani (1, 3,9) a
mlze byti (a to zvlasté pro pFitomnost
bunécného a nuklearniho pleiomorfismu)
mylIné pokladana za maligni afekci a
inadekvétné 1éCena ablativnimi nebo
rozsahlymi resekénimi vykony. Otéazka
histologické diagnostiky je zde velmi
delikatni a znamky bunécného a jaderného
pleimorfismu maji byti pokladany za
pfiznak aktivni proliferace a ne malig-
nisace. Samoziejmé, Ze je mozna maligni
transformace této afekce, ale je velmi
raritni. Klinicky obraz synovialni
chondromatosy neni nikterak charakte-
risticky. Zpocatku se projevuji znamky
synovialni iritace, v pozdgjSich stadiich
naopak prevazuji zndmky pfitomnosti
volnych télisek kloubnich s blokadami a
episodami giving way (10). Laboratorni
vySetfeni neni pro toto onemocnéni
signifikantni. Paraklinickymi vySetfenimi
tzn. rtg, scintigrafické vySetfeni,
artrografie, CT, mlZeme prokazat suspekci
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na toto postizeni. Instrumentalnimi
metodami t.j. punkéni biopsii a hlavné
artroskopii mudzeme pfi dobfe cileném
odbéru stanovit diagnosu ve velké vétsiné
pripadd.

Terapeutickym postupem je totalni
(subtotalni) synovektomie a extirpace
volnych télisek (13). Chirurgicka
intervence nam poskytne dostatek
materidlu k dikladnému histologickému
vysetfeni vSech okrskil a tim zodpovi
otazku eventualni maligni transformace a
méla by dat odpovéd i na moznou
pritomnost invazivniho rlstu do okolnich
tkani (2, 3, 8, 9). Sama by pak, je-li to
technicky mozné, meéla tuto komplikaci
vyresit.

Zavér

Chondromatosa je primarnim benignim
onemocnénim synovialni membrany s
nejednotnymi ndzory na etiopatogenesu a
histopatologii. Klinicky obraz, laboratorni
a paraklinickd vysSetfeni rovnéz nejsou
zcela signifikantni pro tuto afekci. Jedinym
pevnym bodem je tedy histologicka
diagnostika, ktera je velmi delikatni a
obtiznou zélezitosti a méla by dat vzdy
odpovéd i namoznou maligni transformaci
této primarné benigni afekce synovialni
membrany.
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SMERNICE PRO AUTORY PRISPEVKU

Tematika pFispévk

K uverejnéni v Casopise Pohybové
Gstroji se prijimaji rukopisy praci z oblasti
pohybového Ustroji Clovéka, které se tykaji
predevSim funkce, fyziologického i
patologického stavu kosterniho a
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Redakce pfijima plvodni prace a
kasuistiky, souborné Cclanky, které
informuji o sou¢asném stavu v pfislusnych
oblastech souvisicich s pohybovym
Gstrojim a abstrakty p¥ispévkad z narodnich
a mezinarodnich konferenci, vénovanych
hlavné pohybovému Ustroji.

PFispévky, uvefejfiované v Casopise,
jsou excerpovany v periodickych
pfehledech EMBASE/Excerpta Medica,
vydavanych nakladatelstvim Elsevier. PFi
uverejiiovani davame pfednost rukopistim,
zpracovanym podle jednotnych poZadavkd
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Submitted to Biomedical Journals
(Vancouver  Declaration, Brit. med.J.,
1988, 296, pp. 401-405).

Uprava rukopis(i
Rukopis se piSe na psacim stroji
(normélni typ pisma) nebo na  tiskarné

pocitace ob fadku po jedné strané papiru
forméatu A4. Vzhledem k uvedené zméné
ve vydavani €asopisu budou prfednostné
prijimany rukopisy zapsané v poCitacovém
formatu *.RTF (event. MS WORD, nebo
T602) na disketé, kterou vratime. Na
pfilozeném vytisku vyznalte zafazeni
obrazkd atabulekdo textu.

Na titulni strané uvedte nazev clanku
pod nim jméno autora, pfipadné autord,
Ufedni nazev jejich pracovisté a konecné
adresu prvniho autora. U eskych rukopistl
uvadéjte nazev ¢lanku a pracovisté také v
anglictiné. Na dalsi strané uvedte stru¢ny
souhrn (do 100 slov), ktery ma informovat
o cilech, metodéach, vysledcich a zavérech
prace, doplnény podle moznosti pfekladem
do anglictiny nebo alespon anglickymi
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pfipojte nejvySe Sest klicovych slov v
anglictiné a Cestiné.

Vlastni text je u plivodnich praci ob-
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dano charakterem sdéleni. Pred zaCatky
jednotlivych odstavcl  vynechavejte pét
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zvlastnim listé s pFisluSnym oznacenim
nahofe. Obrazky kreslete Cernou tusi
(fixem) na pauzovaci papir. Fotografie
musi byt profesionalni kvality. VWobrazeni
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v abecednim poradi na konci textu.
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vlastnim textu pFislusnymi ¢Cisly v
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publikacni Ih(ty tiskarny je mozno pfipojit
prohladeni, Ze autor netrva na autorské
korekture.

Adresa pro zasilani pFispévkd

Rukopisy zasilejte naadresu:

MUDr. Ivo Mafik, Csc.

Ambulatni centrum pro vady pohybového
aparatu

Olsanska7

13000 Praha 3.

Jeden vytisk Casopisu Pohyboveé Ustroji

bude zaslan  bezplatné prvnimu autorovi
pfispévku. DalSi Casopisy je mozno
objednat u vydavatele:
Ortotika s.r.0., U Invalidovny 7, 18000
Praha 8, tel./fax/zazn.: (02) 2481 6481 nebo
Ambulantni centrum pro vady pohybového
aparatu, OlSanskd 7, 13000 Praha 3,
tel./fax: (02) 697 22 14.

POHYBOVE USTROJI, 5, 1998, &. 1+2, s. 84-85 85



INSTRUCTIONS FOR AUTHORS

Subject Matter of Contributions

The journal Locomotor System will
publish the papers from the field of
locomotor apparatus of man which are
above all concerned with the function,
physiological and pathological state of the
skeletal and muscular system on all levels
of knowledge, diagnostical methods,
orthopaedical and traumatological
problems, rehabilitation as well as the
medical treatment and preventive care of
skeletal diseases. The object of interestare
interdisciplinary papers of paediatric
orthopaedics and osteology, further object
of interestare problems of biomechanics,
pathobiomechanics and biorheology. The
journal will accept the original papers of
high  professional level which were not
published elsewhere with exception of
those which appeared in an abbreviated
form. The editorial board will also accept
the review articles, case reports and
abstracts of contributions presented at
national and international meetings
devoted largely to locomotor system. The
papers published in the journal are
excerpted in EMBASE / Excerpta Medica.

Manuscript Requirements

Manuscripts should be submitted in
original (we recommend to the authors to
keep one copy for eventual corrections),
typed or printed double-spaced on one side
of the page of size A4 with wide margins.
The contributions submitted in the well-
known computer programs on disk (3.5"
microdisks) are welcome. The submitted
disk will be returned.

While no maximum length of
contributions is prescripted, the authors are
encouraged to write concisely. The first
page of paper should be headed by the title

followed by the name(s) of author(s) and
his/her (their) affiliations. Furthermore, the
address of the author should be indicated
who is to receive correspondence and
proofs for correction.

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

Illustrations and Tables

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

References

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

The references of books should contain
the names and initials of the first three
authors, with eventual supplement "etal.",
title of book, number of edition, place of
publishing, name of publisher, year of
appearance and number of pages, for
instance:

Frost HM. The Laws of Bone Structure. 4
ed. Springfield: C. C. Thomas, 1964, 167 p.

The references of papers published in
journals should be arranged as follows: the
names and initials of the first three authors
(eventually after the name of the third
author introduce et al.), title of the paper,
journal name or its abbreviation, year,
volume, number and page numbers, for
instance:

Sobotka Z, Mafik |. Remodelation and
Regeneration of Bone Tissue at Some Bone
Dysplasias. Locomotor System 1995: 2,
No.1:15-24.

The references of papers published in
special volumes (in a book) should be
arranged in the following order: names
and initials of the first three authors, title of
paper, editor(s), title of special volume (a
book), place of publication, publisher, year
of publication, firstand last page numbers,
for instance:

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

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

Ivo Mafik, M.D., Ph.D.

Ambulant Centre for Defects of Locomotor
Apparatus

OlSanska7

13000 Prague3

Czech Republic

tel./fax (004202)697 22 14.

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

Address:

Ortotika s.r.0., U Invalidovny 7, 180 00
Praha8, Czech Republic

tel/fax (00 4202)24816481

or

Ambulant Centre for Defects of Locomotor
Apparatus, OlSanska 7, 130 00 Prague 3,
Czech Republic

tel./fax (00 4202)697 22 14.
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ZPRAVY

NAVSTEVAASS. PROF. MUDR. JACQUESA CHENEAUA YV PRAZE

Ve dnech 24. - 26. ledna 1998 navstivil
Prahu predni svétovy odbornik v oblasti
ortotiky patefe ass. prof. MUDr. Cheneau.
Po pfijezdu dne 24.1. 1998 byl projednan
program navstévy. Druhy den v nedéli
navstivil Dr. Cheneau Prazsky hrad, odkud
odjel na protetické pracovisté Ing. Cerného
v Praze 1, Truhlafska 8. Bylo mu
predvedeno tvarovani pozitivnich modell
korzetl Cheneau v na$i modifikaci a
DKTO Cerny. OVe&fil si GEinnost korekce
DKTO Cerny na jedné pacientce se
skoliézou 2. stupné dle Cobba, 2. typu
podle Kinga. Po obéde odjel do
Ambulantniho centra pro vady
pohybového aparatu. Zde se konal seminar,
kde Dr. Cheneau seznamil GCastniky se

svymi metodami tvarovani pozitivnich
modeld a predvedl i vysvétlil nejnovéjsi
metody tvarovani korzetu Cheneau typu Il.
Diskuse se soustfedila na mista plisobeni
pfi korekci kfivek skoliézy, asymetrii
hrudniku, na korzetoterapii a dalSi
problematiku konzervativni i operacni
IéCby u nés, ve Francii a v nékterych dalSich
statech podle zkuSenosti Dr. Cheneaua. Na
zavér dne nasledovala spolecna vecefe a
spoleCenské setkéani. Posledni den byly na
zakladé zajmu Dr. Cheneaua o tvarovani
pozitivnich modell a aplikaci DKTO
spolecné odebrany mérné podklady od 3
pacientl se skolidzou a Dr. Cheneau se
aktivné zapojil do tvarovani pozitivniho
modelu.
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Pro informaci si dovolujeme uvést struény
Zivotopis

MUDr. Jacquesa Cheneaua.
Bornin Tunis, May 14,1927

1946-51 - Student of Medicine Lyon, then
Toulouse

1953 - Applicationschool in the military
hospital Valde Grace, Paris

1953-54 - Doctor in French paratroops
during Vietnam war

1954, January-September - Severly
wounded, prisonner in Viet-Nam

1955 - Medical doctor, Toulouse

1962 - Certificate of special studies for
radiology, Toulouse

1964 - Certificate of special studies for

sportmedicine, Toulouse

1968 - Assistent of hospitals in Gaillac and
Toulouse

1974 - Specialist for rehabiltation

1986 - Assistant in the clinic for haevy
vertebral therapy, Bad Wildungen,
Germany

1987-98 - Considers himself as a link
element between universities, clinics and
orthopaedic workshops in the whole world.

Doc. Ing. Z. Sobotka, DrSc.
Matematicky Ustav Akademie véd
Zitna 25

11567 Prahal
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ZPRAVY

ZPRAVA O CINNOSTI SPOLECNOSTI PRO VYZKUM
AVYUZITI POJIVOVYCH TKANI V ROCE 1997

PRt

._I._.'-uh'l [
v 25

5

Dne 25. bfezna 1997 usporadala Spole¢nost
valnou hromadu. V jeji Gvodni védecké Casti
byla pfednesena dvé sdéleni: Sotornik I, Kouba
M, Adamec M. Vliv paratyroidektomie na
densitometrické parametry u osteoporosy,

Hrba J., Osteoporosa po podavani kortikoste-
roidu.

V druhé ¢asti valné hromady byla pfednesena
zpréva o Cinnosti Spole€nosti za obdobi 1995-
97, pokladni a revizni zprava a navrh €innosti
Spole€nostinarok 1997.

V zavéru valné hromady byl zvolen novy

vybor vtomto sloZeni:

Prof. MUDr. M. Adam - pfedseda

Doc. MUDr. K. Macek - mistopfedseda

Doc. MUDT. |. Brettschneider - mistopfedseda

RNDr. O. Zajicek - jednatel

Ing. L. Mala - pokladnik

Prof. Ing. M. Petrtyl - €len vyboru

MUDr. V. WyskoC€il - €len vyboru povéreny
vedenim osteoporotické sekce

MUDr. R. Zahora- ¢len vyboru - osteoporoticka
sekce

Ing. P. Spadek - ndhradnik

Revizni komise:

Ing.J. Zelenkova

MUDr. I. Mafik

MUDr. M. Kuklik

MUDr. J. Kanta.

Ve dnech 2. - 3. fijna 1997 usporadala
Spole€nost 35. kolokvium o pojivu, které se
konalo v rekreaénim objektu Skodaexportu v
Tichonicich u Kacova. V pribéhu kolokvia (dvé
pdldenni sekce) bylo ptedneseno 14 sdéleni.
Tématika téchto sdéleni byla znacné Siroka.
Pohybovala se od biomechaniky - globalni
matematicky model produkce osteoidu a
kalcifikované matrice kortikalis (Petrtyl) pres

nové vysledky ve vyzkumu zakladnich sou¢asti
extracelularni matrix - kolagen, proteoglykany,
kyselina hyaluronova (Bartova, Zajicek,
Hubélek, Adam, Spacek) k pracem klinického
charakteru (Hulejova, Vyskocil, Kuklik,
Zofkova). Siroka diskuse po kazdém sdéleni
byla jednim z dlikaz(l o potiebnosti takovychto
setkani i malého poGtu Ucastnik( (dvacet pét),
zabyvajicich se studiem pojivovych tkéani z
rlznych aspektd poznani.

21. listopadu 1997 poréadala Spole¢nost za
velkého zajmu IékaFské verfejnosti 111. seminaf o
osteoporose. Seminéf se konal v Kongresovém
centru v Praze 4 a byl sponzorovan firmami
Comfes s.r.0., Brno, Merck Sharp and Dohme
Idea Inc, Praha, Pierre Fabre s.r.o., Praha a
Rhone-Poulenc Rorer s.r.o., Praha. Byla
prednesena nasledujici sdéleni:

Vysko€il V., Vyznam densitometrie v
diagnostice osteoporosy,

Jirasek J., Ev. Postmenopausalni osteoporosa a
podstata hormonalni terapie,

Adam M., Indikace lécby postmenopausalni
osteoporosy kalcitoninem,

Vyskotil V., LéEha osteoporosy osteogennimi
peptidy,

Broulik P., LéEba osteoporosy alendronatem,
Kadlec M., Fysikalni a pohybové léEba
osteoporotické patere.

Texty prednadek Spole€nost vydala jako
Compendium osteoporosy Il a zaslala je viem
Géastniklm seminare. Vydani kompendia bylo
sponzorovano vyse uvedenymi firmami.

RNDr. Otto Zajicek, CSc.
jednatel spolegnosti
Vinohradska 48

12060 Praha?2
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ZPRAVY

ZPRAVA O CINNOSTI ODBORNE SPOLECNOSTI
ORTOPEDICKO-PROTETICKE CESKE LEKARSKE
SPOLECNOSTI J. E. PURKYNE V ROCE 1997.

V roce 1997 predseda Odborné
spolecnosti ortopedicko-protetické
(OSOP) Doc. MUDT. I. Hadraba, CSc. byl
nucen vzhledem k ¢&astym dotazdm a
Zadostem o zaujeti stanoviska ze strany
CLS JEP, MZ CR, VZP a fady vyrobcl
protetickych pomdcek se priibéZné obracet
pisemné, faxem i telefonicky na pét 1ékar
- protetik{, vedoucich néktera proteticka
pracovisté s cilem rychle a adekvatné
reagovat na vznesené dotazy a nebo
vypracovat individualnistanoviska.

V lednu 1997 do$lo z podnétu MZ CR k
poradé predstaviteld OSOP se zastupci
Ceské federace ortopedickych protetiki
technickych oborli (CFOPTO), Cechu
technicko-zdravotnickych ortopedickych
protetik{, Klubu podnikateld pfi FOPTO a
Ergonu a.s., ktefi vypracovali vyjadreni k
oddilu C novely zdkona o vSeobecném
zdravotnim pojisténi ¢. 550/1991 Sh. Tato
vyjadreni anavrh byly pfedany naMZ CR.

6.2.1997 se konala za GCasti zéastupcd
OSOP porada na MZ CR o vhodném
zarazeni ortopedickych protetikd, k cemuz
Spole€nost podala vysvétleni a vyjadreni.
Pozdgji zastupci OSOP jednali s Feditelkou
Dr. Honzdkovou (VZP) a v komisi
projednali a pripominkovali Upravu
Sazebniku PZT (podskupinu 04),
projednaval se navrh sloZeni Komise pro
PZT pfiVZP.

Na zakladé dvou pfedb&znych jednani

Spole¢nost nabidla MZ CR a téz CLK
vypracovani generického seznamu PZT,
coz pozdéji vedlo k podani navrhu
"Principl utvareni generického seznamu
PZT". 27.11.97 se na Spolecnost obrétila
feditelka Dr. Honzakové (VZP) a poZadala
o oficialni vyjadfeni k vytvofeni
Generického seznamu dle pdvodniho
navrhu.

23.4.97 se konalo shroméazdéni ¢lend
Spolecnosti, na kterém byla prednesena
zpréva o Cinnosti Spolecnosti v roce 1996 a
zprava o probéhlych jednanich na pocatku
roku 1997. Zprava byla pfitomnymi ¢leny
Spole€nosti schvalena. V tajném hlasovani
byli zvoleni 3 ¢lenové vyboru a 3 ¢lenové
revizni komise OSOP na dalsi Ctyrleté
obdobi. Z jednani bylo pfijato usneseni,
doporu€ujici dalSi postup prace
Spole€nosti a po shromézdéni se konala
porada vyboru Spole¢nosti.

Ve druhé polovingé roku 1997 svolal
vybor spole€nosti mimoradnou spole€nou
schiizi protetickych lékafl, vedoucich
protetickych technikl, zastupcd
proteticko-technickych organizaci a
vyrobcl PZT, aby je seznamil s
dosavadnimi jednanimi Spole€nosti s MZ
CR a VZP, s navrhem generického
seznamu, Upravami Sazebniku PZT,
stanoviskem k odpovédnosti za
individualné zhotovenou ortopedicko-
protetickou pomlcku a s ndvrhem o
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zakotveni v novele zak. ¢.20/66 znéni z
roku 92 a jinde jmenovité, Ze "péCe o
postiZzené, ktefi uZivaji OP pomdcky je
poskytovana odbornymi lékafi a
ortopedickymi protetiky” a Ze protetické
pomlicky "pacientovi individuelné zhotovi
na lékarsky predpis protetické pracovisté
anebo sériové vyrabéné pomicky vyda na
lékarsky predpis toto, Ci jiné zafizeni k
tomu urcené".

V uplynulém roce €lenové Spole€nosti
vypracovali na zakladé poZzadavkl VZP
definice nékterych odbornych termind
uzivanych v ortopedické protetice,
z(cCastnili se akci VZP pfi zafazovani
novych PZT do Ciselniku VZP a
predkladali své navrhy, tykajici se tzv.

"standardnich vybaveni" protetickou
pomickou spolu s navrhy specifikace dilcd
pro takové pomdcky. Béhem roku 1997 se
dvakrat seSli zastupci Spolecnosti se
zastupci organizaci ortopedickych
protetikll ve snaze pFekonat nékteré
nazorové nejasnosti a s cilem upevnit
spolupraci.

Zavybor OSOP CLSJ.E.P.

Doc. MUDr. Ivan Hadraba, Csc.
Centrum ortopedickeé protetiky
Klinika rehabilita¢niho IékafFstvi
Albertov 7

12800 Praha2
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ZIVOTNI JUBILEUM Doc. MUDr. MILANA ROTHA, DrSc.

V roce 1998 se v pIné duSevni i télesné
sile doZil sedmdesati péti let spolutviirce
naSeho ¢asopisu Pohybové Ustroji vazeny a
mily kolega Doc. MUDr. Milan Roth,
DrSc., ktery svymi unikatnimi
experimentalnimi pracemi pfispiva k
vykladu a objasnovani patogeneze kostnich
dysplazii. Narodil se v Lelekovicich u
Brna, absolvoval lékafskou fakultu
Masarykovy University v Brné, promoval v
roce 1949. Po kratkém popromocnim
plsobeni na chirurgii v Bruntale a Pferové
nastoupil zékladni vojenskou sluzbu, ktera
rozhodla o celém dalSim profesionalnim
Zivoté. Byl pfidélen narentgenové oddéleni
vojenské nemocnice v Plzni, kde pUsobil
vice nez jeden rok a seznamil se se zaklady
oboru, jemu? jiz zlstal celoZivotné véren.
Po dvouletém plsobeni na Gstfednim
rentgenologickém Ustavu FN v Olomouci
predel na rentgenové oddéleni FN v Brné u
Svaté Anny. Po pfeméné tohoto oddéleni na
klinické pracovisté v roce 1960 se stal
odbornym asistentnem kliniky, v roce 1990
opozdéné docentem a soucasné obhdjil
doktorat véd. Profesné se ubiral po dvou
zakladnich liniich, neuroradiologické (je
zaklddajicim clenem Evropské
neuroradiologické spolecnosti) a
ortopedicko-rentgendiagnostické. Tato
ojedinéla profesni kombinace - nejuzsi
kontakt se dvéma zékladnimi
medicinskymi obory, kde oblasti zajmu je
bud' nervovy systém, nebo kosterni, spolu
se zajmem o zoologiii a fylogenetiku jej
privedla k syntetickému makropohledu na
vyvoj a vzajemny makrovztah prislusnych
dvou tkani a organl, které se bézné

pojimaji, vySetfuji a zkoumaji zcela
oddélené. Zminéna "osteoneurdlni
makrosyntéza" spoCiva v podstaté v
zevSeobecnéni cerebro-kranialniho
vyvojového vztahu na veSkerou vyvijejici
se nervovou a kostni tkan téla, t.j. v aplikaci
princip( tohoto vztahu predevsim na osovy
orgdn (micha - pater), dokonce vsak i na
kongCetiny (periferni nervstvo - koncetinové
kosti). Tento pristup poskytuje sice znacné
provokativni, nicméné argumentacné
zdlivodnény a pokusné podlozeny vyklad
fady ryze osteologicky stale zahadnych,
pfedevsim "dysplastickych" chorobnych
stavll kostry. Svou celoZivotni védeckou a
experimentalni préci shrnul v nasledujicich
publikacich, které si ziskaly zaslouzeny
ohlas, ale i mnoho diskusi a ndmitek.

I. Roth, M.. Die Neuromorphologie der
Gelenkbewegungen. Gegenb.morph.Jb.
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Poutavy vyklad pana Doc. MUDr. M. Rotha, DrSc. o makroneurotrofické patogenezi
systémovych a koncetinovych vad, 33. kolokvium o pojivu, Nebfich u Slapské

prehrady, 1995.

126, 1980, pp. 900-948.

2. Roth, M.. Idiopathic scoliosis from the
point of view of the neuroradiologist.
Neuroradiology 21, 1981, pp.133-138.

3. Roth, M.. Neurovertebral and
osteoneural growth relations.Acta Facult.
Med. Univ. Brunensis, Brno, 1985.

4. Roth, M.. Cranio-cervical growth
collision: another explanation of the
Arnold-Chiari malformation and of
basilar impression.Neuroradiology 28,
1986, pp.187-194.

5.Roth, M.. Neurovertebral
developmental morphodynamics and

degeneration of the disc: a suggestion. In:
Bartko D., Gerstenbrand F.and Turcani P.
(eds.): Neurology in Europe 1. Libbey,
London,1989, pp.632-636.

6. Roth, M.. The properties of the nervous
system and the two growth types (egg-
sperm) concept of carcinogenesis.
Med.Hypotheses 37, 1992, pp.259-267.
7. Roth, M.. Traumatische Spondylolyse
beim Igel. Ein Beitrag zum Problem der
Isthmusdysplasie. Zschr. Orthop. 132,
1994, pp.33-37.

8. Roth, M.. The vascular nervous
skeleton: a disregarded factor of vascular
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pathology. Atherosclerosis 108, 1994, pp.l-
3

9. Roth, M.. Macroneurotrophism in the
development of the vertebrate skeleton.
Anthropologie (Brno) 32, 1994, pp.I-24.
10. Roth, M.. Role of neural growth in the
pathomechanism of skeletal dysplasias: an
experimental study. Pohyb.Ustroji 2, 1995,
pp. 85-111.

11. Roth, M.. Skeletal teratogenesis.
Intermezzo: Riv. Neuroradiol. 10, 1997,
pp.59-62.

12. Roth, M.. Cancerogenesis.
Intermezzo. Riv. Neuroradiol.10,1997, pp.
337-340.

13. Roth, M.. Morphology and
development of the spine: Plea for a
doubt. Riv. Neuroradiol. 11, 1998,
pp.313-320.

Oponenti "makroneurotrofického"
vykladu systémovych i kon€etinovych vad
pohybového Ustroji argumentuji s faktem
Ze Kostni tka&n neni inervovana. Pfiznavaji
jen poruchy rdstu kosti €i vznik
osteoporézy jako dlsledek porusené
"neurotrofiky” (napf. zkrat jedné dolni
koncetiny pfi Urazovém preruSeni nervus
ischiadicus v dobé rdstu, respektive
Sudeckdv algoneurodystroficky syndrom
po fraktufe ¢&i pfi prolongaci bérce).
Povazujeme-li za plausibilni Donaldsondv
"nervovy skelet" (1937), tj. plstovita
vSudepritomna sit' periferniho nervstva,
kterd difusné prostupuje celym télem a
ktera je i periostalné a endostalng, pak je
zfejmé, Ze i koncetinovy skelet se nachazi v
nejintimnéjSim vztahu k nervstvu,
intimnéjSim nezli je tomu mezi mozkem a
jeho neurokranialnim obalem. Kostra je
doslova "zanofena" do nervového skeletu a
pfedstavuje vlastné "odlitek” dutiny

nachazejici se v nervové plstoviné. Je
ziejmé, Ze predevsim délkovy rlst kosti
neni mozny bez soucasného adekvéatniho
narlstu zminéného obklopujiciho
nervového skeletu a nervovych kmend.
Tedy, neni-li nervovy skelet schopen riistu,
pak ani kostény "odlitek" nem(ze rdst.
PFitom je tfeba si uvédomit, ze nervovy
skelet a periferni nervovy systém roste
dlouzivym ¢&i extenzivnim typem rlstu,
ktery je energeticko-metabolicky
obecné teratogenni faktory zevniho
prostredi nez bézné znamy bunécné-délivy
typ rdistu.

Pokroky v molekularni genetice a v
poznavani stdle novych bunécnych
adhezivnich molekul a receptor(l jisté v
blizké budoucnosti prispéji k bliz§imu a
pfesnéjSimu vysvétleni etiopatogeneze
experiment( pfirody, kterymi jsou nékteré
kostni dysplazie a vrozené koncetinové
vady.

Do dalSich let jubilantovi upFimné
prejeme pevné zdravi a hodné tvirgich
sil i dalSi vyznamné Uspéchy pfFi FeSeni
"osteoneuralni makrosyntézy" a jeji
experimentdlni a klinické verifikaci.
Jeho celozivotni védomosti a moudrost
radi vyuZijeme pri dalsi spolecné tvorbé
naseho ¢asopisu.

Za redakéni radu:

MUDr. Ivo Mafik, CSc.
Ambulantni centrum pro vady
pohybového aparatu
Olsanska7

13000 Praha3
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ZIVOTNI JUBILEUM Prof. MUDr. JOSEFA HYANKA, DrSc.

V roce 1998 se dozil v pIné svézesti
vazeny kolega pan Prof. MUDr. Josef
Hyanek, DrSc..

Narodil se dne 27.7.1933 v obci Velikova,
okres Zlin.

Jeho struény Zivotopis uvadime heslovité.
Vzdélani:

1957- Fak.dét.lékarfstvi UK Praha,

1960 - atestace z pediatrie I,

1963- atestace z klinické biochemie I,
1966 - atestace z klinické biochemie II,
1975 disertace,

1980 - habilitace z klinické biochemie na
VFL LTK,

1968 byl jmenovan docentem a v roce
1985 profesorem pro obor klinické
biochemie FVL UK Praha.

Profesni pdsobeni:

1957- 1959 sekundarni Iékar na détském a
infekénim oddéleni nemocnice v
Uherském Hradisti a Kojeneckém Ustavé
v Luhacovicich,

1959 -1968 samostatné pracujici 1ékar
oddeéleni klinické biochemie FN 11 v
Praze,

1968 - 1984 odborny asistent a docent
FVL UK Praha,

1984 - 1992 prednosta oddéleni klinické
biochemie a vedouci Centra dédicnych
metabolickych poruch FN Il v Praze,
1988 - 1989 zastupujici vedouci katedry
pediatrie I. LF UK Praha,

od r.1992 prednosta oddéleni klinické
biochemie a hematologie nemocnice Na
Homolce.

Clenstvi:

Cs. spole¢nost klinické biochemie (¢len

vyboru 1980 - 93), Cs.spole¢nost lékarské
genetiky, Cs.pediatricka spole¢nost, Soc.
Study Inborn Errors of Metabolism
(Liverpool), IFCC (Washington),
International Society or Newborn
Screening ( Tokyo), Cs. atheroskleroticka
spole¢nost, short term consultant of WHO,
Evropska spolecnost pro atherosklerosu,
pfedseda védecké rady Nemocnice Na
Homolce, ¢&len redakénich rad Casopisi:
Klinicka biochemie a metabolismus
(Praha), Pohybové Gstroji (Praha), J.Inher.
Metabol. Diseases (Liverpool 1984 -1994),
Screening (Sendai 1990-1997), predseda
Komise pro dédi¢né metabolické poruchy
Cs.pediatrie, lékarské genetiky a klinické
biochemie.

Védecké zaméreni:

prevence, diagnostika a Iécba dédicnych
metabolickych poruch aminokyselin a
lipid@ predevsim u déti a téhotnych, rutinni
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klinicka biochemicka dignostika.

Publikace:

2 monografie o dédicnych metabolickych
poruchéch, spoluautor 5 monografifi,

180 publikaci s prevazujici tématikou
dédi¢nych metabolickych poruch a
laboratornich vy3etfovacich metod,

280 prednasek doma i v zahranici ( 50 % ),
vice jak 150 popularné védeckych ¢lanku o
dédi¢nych metabolickych poruchéch.
Organizace 16 narodnich a 6 mezinarodnich
symposii, fesitel a spolufesitel grantl IGA
MZCR: 0648 - 2 (New diagnostic methods.),
3551 3 (Hyperhomocysteinemie a jeji
diagnosticky vyznam v détské populaci),
3309 3 (Dédicné maternélni hyperfenyl-
alaninemie), V 471024 (Klinické a
laboratorni markery pro 1é€bu dédi¢nych
metabolickych poruch u pathologickych
téhotenstvi, spolufesitel), GA UK 259/93
(spoluresitel).

Vzhledem k rozsahlé celoZivotni védecké
préaci a celosvétovému vyznamu odborného
pdsobeni vaZzeného pana profesora MUDT.
J. Hyanka, DrSc. uvadime struény Zivotopis
avédecké vysledky i vanglickém jazyce.

Born 1933, attended Medical Faculty
Charles University Prague. Since 1957 after
graduating he has been active as pediatrician
in Moravian district hospital, has attended
postgraduate courses for pediatrics, clinical
biochemistry and genetics. Since 1959 he has
been on the staff of clin. biochem. department
of Medical Faculty Hospital Prague under
Prof. J. Homolka from 1968 to 1975 he was
lecturer and senior lecturer in clinical
biochemistry and biochemical genetics on
Medical Faculty Charles University Prague.
Since 1986 full professor and head of dept.
clin. biochemistry and National reference
and Control Laboratory. 30 years active in
routine biochemical diagnostics, quality

control assurance and teaching of medical
students.

Short term consultant of WHO for clin.
biochemistry (1984,1986,1988), member of
editorial boards (J. Inherited Metabolic
disorders - Liverpool, Screening Sendai,
Bioch. Clin. Bohemoslov.  Bratislava,
Clinical Biochemistry and Metabolism
Prague, Locomotor System  Prague).
Member of several scientific societies in CZ
as well as abroad (CQWS, SSIEM). He has
written 2 books dealing with metabolic
disorders.

The need of biochemical investigations
during metabolic studies in children
suffering from mental retardation oriented
him to the field of inherited metabolic
disorders with genuine interest in clinical
research of amino acid disturbances. In 1960
he started with chromatographic screening
for inherited metabolic disorders in
Czechoslovakia, in 1975 created Centrum for
Inherited Metabolic Disorders on Charles
University Prague, organized several
symposia of eastern countries on this topic.
His scientific work has been concerned with
screening, diagnostics, monitoring of dietetic
treatment, genetic prevention of inherited
metabolic disorders.

His lectures are especially focussed on long
time experience with biochemical
monitoring and genetic  prevention of
inherited metabolic desorders.

His last interest on metabolic disorders is
oriented to dislipoproteinemias and bone
turnover in childhood.

Clenové redakéni rady preji svému
milému kolegovi hodné zdravi,
spokojenosti a dalsich Gspéchd ve védecké
praci.
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ZIVOTNI JUBILEUM Prof. MUDr. MILANA ADAMA, DrSc.

Prof. MUDr. Milan Adam,DrSc. se v
roce 1998 dozil 70 let.
Vzhledem k jeho mimoradné mezinarodni
pdsobnosti jsou uvedena Zivotopisna data,
vysledky védecké a odborné prace, jejich
ohlasy aocenénivanglickém jazyce.
Personal Data:
Date of Birth: May 28, 1928
Place of Birth: Pardubice, Bohemia,
Czechoslovakia
Nationality : Czech republic
Marital state: married, spose’s maiden
name : Marie Vin3ov4, 2 daughters (
Katefina born 1959 and Barbora born
1961)
Business address : Institute of
Rheumatology, Na Slupi 4, 128 50 Praha
2, phone/fax 420 2 297270
Education:
M .D. : Medical Faculty, Charles
University, Prague
Ph.D. : Pediatric Faculty, Charles
University, Prague
D.Sc.: Faculty of General Medicine,
Charles University, Prague
Scientific Training:
1959 visiting scientist at the State Institute
for Rheumatology and Balneology,
Budapest, Hungary
1964 visiting scientist ad the Rheumatism
Institute Moscow, USSR
1965, 1966, 1968 visiting scientist at the
Max Planck Institute for Leather and
Protein Research, Munich, FRG
1977, 1978, 1979, 1987 visiting scientist
at the Max Planck Institute for
Biochemistry, Martinsried, FRG
1983, 1984 visiting scientist at the
Medical Faculty, University Oulu, Finland

1987, 1989 visiting scientist at the
Medical Faculty, University of Reims,
France

1987 visiting scientist at the Medical
Faculties of Universities at the St. Etienne
and Creteil ( Val de Marne) France
Teaching Experiences:

1972 - 1983 Adjoint Professor at the
Chemical University Prague

1982 Associated Professor

1987 Professor, both at the Pediatric
Faculty, Charles University Prague

1990 Vice-President of UNESCO
Conference on Education, Mexico City
1991 - 1997 head of Rheumatology Dept.
Postgraduate Medical School, Prague
1991- 1992 Director of the Institute for
Biotechnologies

Main research interests:

Determination of rheumatic activity,
binding of heavy metals on collagen in
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vivo, swith of colagen synthesis from type
Il to types | and Il in osteoarthritic
cartilage, induction of collagen arthritis
with type Xl inrats, use of collagen gel as a
biomaterial in bone defect

Publications:

more than 250 papers in different journals,
chapters in some monographies,
participant of scientific meetings in many
European countries, USA, Japan, India,
Izrael, visits and presentations of seminars
in many European, American, lzraelits and
Japanese Univerisities and research
institutes

Fellowship, Awards:

1994 - 1996 Fellowship at Rheumatism
Researche Institue, Prague

1979 awarded by the National Prize
presented by the President of The
Czechoslovac Republic

1984 awarded by the J. E. Purkynje’s
Medal presented by the President of the
Czechoslovac Republic

1998 Honorary Membership of the
Czechoslovac Society for Clinical
Biochemistry

1989 Honorary Membership of the
Czechoslovac Society for Rheumatology
1989 Honorary Membership of the Polish
Society for Osteoarthrology

1991 Honorary Doctor of the University
at Reims ( France )

1993 Honorary Membership of the Polish
Society for Internal Medicine

Social Activities:

1989 - 1990 member of the Government
of the Czech Republic, Minister of
Education, Youth and Sport

1991 - 1997 Exec. President of the Assoc.
Alumni and Friends, Charles Univesity
Prague

since 1993 President of the Society for
Researche and Utilisation of Connective
Tissue, Prague

1990, 1991, 1993, 1998 President of the
Czechoslovac Socialistic Party

Clenové redakéni rady preji vazenému
panu profesorovi k jeho vyznatnému
jubileu pevné zdravi, spokojenost a dalSi
Uspéchy ve védeckeé i spoleCenské praci.

Na 5. konferenci o osteoporoze a osteoartrdze poradané 22. kvétna 1998 v Praze
prednesl Prof. MUDr. Milan Adam, DrSc. prehledny referat o novém diagnostickém
markeru poSkozené kloubni chrupavky nazvaném ""CHONDREX"'. Referat uvadime

v plném rozsahu.
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SOUBORNY REFERAT *

REVIEW

CHONDREX (YKL-40) - UKAZATEL POSKOZENI CHRUPAVKY

M. ADAM

Revmatologicky Ustav, Praha

V sedmdesatych a osmdesatych letech
byly vyvijeny snahy identifikovat a
kvantifikovat zmény ve sloZeni
chrupavkové matrix, k nimz dochazi
b&hem  destrukce kloubni chrupavky.
Wypracované testy Ize zhruba rozdélit na
ukazatele anabolickych a katabolickych
pochod.

Anabolické ukazatele:

V soucasné dobé jsou pouzivany:

a) zmény ve struktufe glykosaminogly-
kand,

b) biosynthesa kolagenu typu X,

¢) zvySena synthesa COMP (cartilage oli-
gometric protein)

d) zvySena hladina propeptidu kolagenu
typu Il

Katabolické ukazatele:

a) katabolity agrekanu

b) katabolity matrixovych glykoproteint
c) katabolity kolagenu

V soucasné dobé vSak neexistuje Zadny
biochemicky marker destrukce chrupavky
at' jiz pfi progresivni polyartritidé (PAP) €i
osteoartrose (OA), ktery by mohl byt pouzit
pro diagnosu ¢i monitorovani chrupavkové
destrukce. PFi sledovani progrese
chrupavkové destrukce jsme tedy odkazani
prakticky jen na rentgenovy obraz.
Sebesofistikovanéjsi grafické metody nam

vSak davaji jen velmi hruby obraz a to jesté
ponejvice nikoliv v pocatecnich stadiich.
Pro sledovani efektu léChy, at' se ndm to libi
nebo nelibi, mnoho neznamenaji nebo ty
sofistikovangjsi jsou pfili§ nakladné. Proto
se stale hledaji nové laboratorni metody,
které by byly citlivéjSi a lépe odrazely
zmény v metabolickych pochodech
kloubnich struktur. Zde se vSak také narazi
na fadu problémd. Jednak ve srovnani s
ostatnimi strukturami pojiva pfedstavuji
kloubni tk&né jen velmi minoritni Cast a
navic jejich sloZeni postrdda dle
soucasnych védomosti vyraznéjsi
charakteristiku.

Chrupavkovéa a kosténa tkéan obsahuje
kolagenni pficnovazebné elementy, které
se prakticky v jinych tk&nich nevyskytuji.
Pokud patologicky proces zasahne kosténé
kloubni struktury, potom dochazi ke
zvySenému vylucovani pyridinolinu resp.
deoxypyridinolinu moci. Tyto dva pFicné-
vazebné elementy, jez jsou dobrymi
ukazateli intensity katabolickych pochodd
kostniho kolagenu, jsou viak v mo€i bézné
pfitomny vzhledem k tomu, Ze kostni tkan
podléha permanentni pomérné intensivni
pfestavbé. Pokud dojde ke koincidenci s
osteoporotickym procesem, potom tézko
jsme schopni urcit jaka ¢ast jejich obsahu v
moci je dana procesem osteoartrotickym
a jakaje dana zvySenym katabolismem
kostniho kolagenu v rédmci rozvijejici
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se 0steoporosy.

Pro sledovani intensity patologického
procesu v prébéhu rliznych revmatickych
chorob jsou pouzivany kromé vyse
uvedenych riizné ukazatele jako napf: C-
reaktivni protein ¢i aminoterminalni
propeptid prokolagenu typu 111 (PIIINP),
sérova alkalicka fosfatdza, sérové
aspartataminotransaminopeptidaza apod.
VS8echny tyto ukazatelé jsou vSak
nespecifické a jejich vypovidaci sila je tedy
velmi slaba. Kloubni chrupavka z
biochemického hlediska se nelisi pFili§ od
ostatnich typl pojiva. Jedinou zatim
znamou odlisnosti a tedy vyhodou je
sloZeni kloubni chrupavky, tj. Ze je tvofena
kolagenem typu Il (z tohoto hlediska
pritomnost kolagent typu 1X a Xl pro jejich
malé percentualni zastoupeni - kolem 5 % -
je nevyznamna). Tento kolagenni typ se lisi
od ubiquiterniho typu | a i typu Il jistymi
zménami v aminokyselinovém sloZeni, z
nichZz nejcharakteristitéjSi je  pomérné
vysoka hydroxylace lysinu a s tim
souvisejici i pomérné vysoky obsah
postrannich cukernych Fetézcl. Jsou
vyvijeny snahy této aminokyselinové
odlinosti vyuzit pro vypracovani testu pro
zjist'ovani zvySeného katabolismu
kloubnich chrupavek. Zda se, Ze v tomto
sméru je nejdal skupina Davida Eyra ze
Seattlu.

Zacatkem devadesatych let byl popsan
chrupavkovy glykoprotein, ktery dostal
nazev YKL-40 (nékdy je nazyvan jako
chondrex, néktefi autofi jej také oznaluji
jako gp-39), podle svych prvych tfech
aminokyselin o molekulové hmotnosti cca
40 000. Jedna se tedy o malou bilkovinu
tvorenou 383 aminokyselinami.  Podle
souCasnych védomosti je tato bilkovina
syntetizovana chondrocyty, dale
synoviédlnimi bufikami, bufkami

osteosarkomu  (bunécna linie MG-63) a
pravdépodobné i osteoblasty. VV normalni
chrupavce se vSak vyskytuje jen ve
stopach. Zato v séru se za patologickych
stavll postihujicich klouby zvy3uje
nékolikrat, v kloubni tekutiné dokonce
desetkrati vicekrat.

Chondrex podle svého amino-
kyselinového sloZeni patfi mezi chitinazy, i
kdyZ chitindzovou aktivitu nevykazuje.
Zato vykazuje hydrolazovou aktivitu. Tato
jeho hydrolazova aktivita hraje ddleZitou
Ulohu pfi remodelaci chrupavek. Na tvorbu
chondrexu ma inhibi¢ni vliv TGF-b, na
druhé strané vSak neni ovlivnéna I1I-1
(Hakala a spol., 1993). Synthesa
chondrexu, jak jiz bylo uvedeno, se zvySuje
za rdznych degenerativnich a zanétlivych
patologickych stav( postihujicich klouby -
konkrétné pfi osteoartrdze (OA), dale pfi
progresivni polyartritidé (PAP) a pfi
dalSich destruktivnich artropatiich. Prvé
prace vyuZivaly ke stanoveni chondrexu
radioimunoeseje (Johansen a spol., 1993),
zalozené na polyklondlnich protilatkéach.
Nyni je preferencné pouZivana k jeho
stanoveni ELISA. Zatimco normalni
hodnoty v séru u muzd se pohybuji do 125
ng/ml, u Zen potom do 93 ng/ml. Za
patologickych stavil dosahuji hodnoty v
séru 600 i vice ng/ml a v synovii dokonce
6000 az 9000 ng/ml. Mezi hladinami v séru
a kloubni tekuting existuje pomérné dobra
korelace (r = 0,55) dle vySe uvedenych
autord. Proto se usuzuje, Ze alespoi
hlavni ¢ast sérového chondrexu ma svij
pdvod v kloubnich tkanich.

Weisman ze San Diega sledoval hodnoty
YKL-40 u nemocnych jednak progresivni
polyartritidou (PAP) a jednak osteo-
artrézou (OA). Hodnoty chondrexu v séru
nemocnych aktivni PAP dosahovaly
hodnot az 700 ng/ml, u nemocnych OA se

POHYBOVE USTROJI, 5, 1998, &. 1+2, s. 100-103 101



Tabulka 1. Klinicka studie chondrexu (M. Weisman, San Diego).

aktivni progresivni polyartritida

56 nemocnych (M 154 ng/ml)

neaktivni progresivni polyartritida

9 nemocnych (M52 ng/ml)

osteoartr6za

27 nemocnych (M 150 ng/ml)

zdravi

primér 50,7 ng/ml + - 28,2ng/ml

pohybovaly pfiblizné ve stejnych
hodnotach. Johansen a spol. (1996)
provedli roztfidénisvych 117 nemocnych
OA dle artroskopického nélezu na ranné a
pokrocilé stadium. Hodnoty chondrexu
byly zvySeny i u nemocnych ¢asnou OA (az
pfes 300 ng/ml). Nemocni s pokrocilou OA
méli hodnoty chondrexu vétSinou znacné
zvySené - az pres 1600 ng/ml. Znacné
zvySeni YKL-40 lze zjistit u aktivované
OA, tedy za pfitomnosti synovitidy, coZ je
dadno zfejmé tim, Ze chondrex je
syntetizovan mj. synovialnimi burikami.
VSeobecné Ize Fici, Ze hodnoty chondrexu
vykazuji ve srovnani se zdravymi
kontrolami u nemocnych PAP i OA dobrou
specifitu i sensitivitu. NaSe vlastni
vysledky koresponduji s vysledky
Weismana (obr.1).
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Cbr. 1.

My jsme navic stanovili chondrex u krys s
adjuvantni artritidou (Hulejova) a prestoze
se artritida teprve vyvijela, byly hodnoty
chondrexu v v seruu fady experimentalnich
zvifatznacné zvyseny (obr. 2).

Bliz§i ovéreni validity chondrexu jako
ukazatele terapeutické odpovédi bude tfeba
teprve provést. Je nepochybné, Ze chondrex
jako hydroldza se (cCastni na destrukci
chrupavky a pozdgji i na destrukci
subchondralni kosti. Jaka je ucast
chondrexu v etiopatogenese zanétlivych
kloubnich procest neni bezpe¢né znamo.
Zatimco podle Hakaly a spol. (1993)
normalni kloubni tkan prisluSnou mRNA
neobsahuje, v kloubni chrupavce
nemocnych PAP pfitomna je. Verheijden a
spol. (1997) pouZili chondrex v kombinaci
s inkompletnim Freundovym adjuvans k
vyvolani artritidy u samic mysSi
BALB/c. Intensita artritidy byla v
zavislosti na velikosti davky chondrexu
pouZité k imunizaci.

Z vysledkd, které jsou dosud k disposici
se zda, Ze chondrex mdze byt ukazatelem
destrukce chrupavek, nepochybngé je
ukazatelem intensity synovitidy a v tomto
pripadé mize monitorovat efektivnost
nasazené terapie. Uvadi se, zZe je
prediktorem relapsu choroby. Hodnoty
chondrexu u nemocnych léenych
DMARD ukazuji, Ze tento marker miZe byt
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Hladiny chontrexn v sera

4000
L1 A
3.6 - + |
-
1§00 . Koutiwly:
o !
5 1m0 . muti 24125
£ * '
= - . Feay 2593
1500 :
L J
104 ¥ I
: 1 ]
0.0 ] +
- ¥ .
*
o
Ra [a Y koo krys
Obr. 2.
uzitecny pro sledovani efektivity této Iécby. Adresa:

Na druhé strané hodnoty chondrexu mohou
byt zvy3eny i pfi alkoholické cirrhose a
metastasach plicniho karcinomu do kosti.

Prof. MUDr. Milan Adam
Revmatologicky Ustav
NaSlupi4

12850 Praha?2
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